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ENGINE SAFETY PRECAUTIONS

It is recommended that you read your engine manual and
become thoroughly acquainted with yourequipment before
you start the engine.

This symbol refers to possible
equipment damage.

IMPORTANT

Fuels, electrical equipment, batteries, exhaust gases and
moving parts present potential hazards that could result in
serious, personal injury. Take care in following these
recommended procedures.

Safety Codes

e All local, state and federal codes should be consulted
and complied with.

General

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

e Make sure that all fasteners on the engine are secure.
Tighten supports and clamps, keep guards in position
over fans, driving belts, etc.

e |f it is necessary to make adjustments while the engine
is running, use extreme caution when close to hot
exhausts, moving parts, etc. S

Protect Against Moving Parts

e Do not wear loose clothing in the vicinity of
parts, such as PTO shafts, flywheels, 7
couplings, fans, belts, etc.

e Keep your hands away from moving 52@

Batteries

e Before starting work on
batteries to prevent inadvertery st

e, disconnect
g of the engine.

e DO NOT SMOKE while servicing batteries. Lead acid
batteries give off a highly explosive hydrogen gas which
can beignited 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 tank 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.

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

Be sure a2l fuel supplies have a positive shutoff valve.

Exhaust System

If you experien
fresh air immed

The best protection

* Weakness and

Exhaust procucts of any internal combustion engine

nad can cause injury, or death if inhaled. All
ially those within a confine,
exhaust system to dis-
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\ exnaust system is free of leaks.
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a regular inspection eco e 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 atonce by ac

petent mechanic.

Keep the Unit and Surrounding Area Clean

Make sure that oily rags are not left on or near the

engine.

Remove all oil deposits
and oil from the un =
cause overheating and subseguent engine damageand
may present a potential fire
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GENERAL INFORMATION

INTRODUCTION

Twe maroz deals with specific mechanical and
=w=oroa nformation needed by engine mechanics
S mmuo=snooting, servicing, repairing, oroverhaul-
mg e engine.

_== e 12ble of contents for a quick reference to the
s=oarz'= engine system sections.

= troubleshooting guide is provided as a quick
r=ference for locating and correcting engine trouble.

The illustrations and procedures presented in each
section apply to the engine on the cover. The
“ywheel-blower end of the engine is the front end so
maght and left sides are determined by viewing the
engine from the front.

The disassembly section contains major overhaul
orocedures for step by step removal, disassembly,
nspection, repair and assembly of the engine com-
ponents.

¥ a major repair or an overhaul are necessary, a
competent mechanic should either do the job or

supervise and check the work of the mechanic
assigned to do the job to ensure that all dimensions,
clearances and torque values are within the specified
tolerances.

A parts catalog (available at the dealerlevel) contains
detailed exploded views of each assembly and the
individual piece part numbers and their proper names
for ordering replacement parts.

Use only Genuine Onan replacement parts to ensure
quality and the best possible repair and overhaul
results. When ordering pa ways use the com-

plete Model and Spec nugf \-‘ as well as the Serial
number shown on the p ‘\\- ate.

ENGINE M%&FERENCE

Identify yo | by referring to the MODEL and
SPEC ( tion) NO. as shown on the unit

: ways use this number and the engine
Wber when making reference to your engine
ordering replacement parts.

SERVICE.

ID POSSIBLE PERSONAL INJURY OR
EQUIPMENT DAMAGE, AN AUTHORIZED SER-
VICE REPRESENTATIVE MUST PERFORM ALL

fr\



SPECIFICATIONS

This manual contains SI metric equivalents that follow immediately in parentheses
after the U.S. customary units of measure.

BF B43M B48M CCKA
Engine Design Four Cycle, Air-Cooled, Two Cylinder
Horsepower (3600 rpm) 16 16 18 16.5
Displacement (cubic inches) 40.3 43.7 47. 49.8
(cubic centimeters) (660.4) (775) (816)
Bore 3.13"” 3.25" 3.25"
(79.5mm) (82.5mm) 25mm) (82.5mm)
Stroke 2.62" 2.62" @ .875" 3"
(66.6mm) (66 No (73mm) (76.2mm)
Compression Ratio 71t01 6.6 to 1 7to01
Crankshaft al, Ductile Iron
Valves &%amcal, Poppet
. Oil Capactiy with Filter Change @ 4 pts. (1.91) 4 gt. (3.81)
ﬁ Qil Capacity without Filter Change 4 pts. 3.5pts. (1.71) 3.5pts. (1.71) 3.4 qt. (3.21)
Battery Charging System 12V¢ fy Flywheel Alternator (20 amp CCKA)

@@:QJNE-UP SPECIFICATIONS

Tappets (Cold)

Intake .008"” (0.20mm) .008" (0.20mm) .008" (0.20mm)
Exhaust \\Vﬁ\\/ .013" (0.33mm) .013” (0.33mm) .013" (0.33mm)
Breaker Point Gap ~ 020" (0.51mm) .021" (0.53mm) .021" (0.53mm)
Spark Plug Gap .025"” (0.64mm) .025" (0.64mm) .025" (0.64mm)
Ignition Timing (Cold, Static Setting) —— 21°BTC 21°BTC 21°BTC

.007" (0.18mm)
.016" (0.41mm)
.020” (0.51mm)
.025" (0.64mm)
24°BTC



DIMENSIONS AND CLEARANCES

FOR BF ENGINE

All dimensions and clearances given at room temperature of 70°F.

All values in inches unless otherwise specified.

Minimum Maximum
Inches  (mm) Inches  (mm)
CAMSHAFT AND CRANKSHAFT
Crankshaft Main Bearing Journal to Bearing Clearance .. .......... 0.0025 0.06 0.0038 0.10
R Tt ENd Playzcsosvssssnannesnsssssssisssiansnmaesn 0.006 0.15 0.012 0.3
*Crankshaft Rod Journal to Rod Bearing. . ..................... 0.0020 0.51 0.0033 0.08
Camshaft Bearingto Camshaft . .......... ... ... ... ....... 0.0015 0.38 0.0030 0.084
CamshaftEndPlay ... oo e 0.003 0.08
Imccting Rod ENd Play . cvssssmsvnvrasssssassssiissmnsnss 0.002 0.05 0.016 0.41
mming Gear Backlash o vvsavnvumvvvavsssssierssiniioninean 0.002 0.05 0.003 0.08
Oil Pump GearBacklash . ............ ... .. 0.002 0.05 0.005 0.13
PISTON AND CYLINDER
BEEOn Pinvin: PiStON: sswssmvmusas v v ss s sssas o sisiisiiiieks 0.0004 0.010
BSEon Pin in Rod wuwssumsavndvsassesonss sanns s s sssssssamms 0.0007 0.018
*Piston RingGapinCylinder .......... ... 0.020 0.51
Piston Clearance in Cylinder - Measured .10 Below Oil
Control Ring, 90° from Pin. ... ...ttt 0.003 0.084
Cylinder Bore — Standard Size .. .............. ... 3.1255 79.388
Crankshaft Main Bearing Journal — Standard Size. . .. ......... 2.0000 50.8
Crankshaft Rod Bearing Journal — Standard Size . ... ...... % 1.6260 41.30
TAPPETS AND VALVES @ (
RSt Whelth-. . . .. ... .. .o i NN 1/32 0.8 1/8 3.2
B Angle. . . .. ... ...ccicocieanmmaas Q ....... 440 440
oz o B AEN) R = 459 45°
Valve Stem to Guide — Intake. . . ... .. ... . \ ............ 0.0010 0.03  0.0025 0.06
Valve Stem to Guide — Exhaust ......... \ ............. 0.0025 0.06 0.0040 0.10
Tappet 1o Cylinder Block Clearance . . . .. . ............... 0.0015 0.04 0.0030 0.08
Tappet Adjustment (Cold
*Intake . .. ..., @ ................... 0.007 0.18 0.009 0.23
i = = - PR\ /) A B R . 0.012 0.30 0.014 0.35
* - Frequently used overhaul va@%
ASSEMBLY TORQUES
Assembly torguss zs given here require the use of a
torque wrench. Thnese assembly torques will assure FT.-LB. Nm
proper tightness without danger of stripping the Gearcase Cover. - - - o oo eeeee e 8-10 11-14
threads. |f 2 torgus wrench is not available, you will Cylinder Head Stud Nuts (Cold 14-16 19-22
have to estimate the dearee of tightness necessary for Rear BearingPlate Screws ... . ... 25-27 34-37
the stud, nut or screw being installed and tighten ac- Starter Mounting Bolts. . . .. . . 18-20 24-27
cordingly. Be car=ful not to strip the threads. Check nnecting Rod Bolt 12-14 16-19
all studs, nuts anc screws often. Tighten as needed to Flywheel Cap Screw. . .. ........ 35-40 48-54 —
prevent them from working loose. Other 5/16™ Cylinder Block (
Sl . - .- .. ... 8-10 11-14
BOLT TORQUE IN-LB.  Nm Ol BESE - -« eeeeeeenannns 18-23 24-31
CarburetorCover............ 25 2.8 Manifold Mounting Stud Nuts 8-10 11-14
Air Cleaner Body . . . ......... 30 3.3 O Pl . ... 7-9 10-12




DIMENSIONS AND CLEARANCES

FOR B43M AND B48M ENGINES

All dimensions and clearances given at room temperature at 70°F (21°C).
All values in inches (mm) unless otherwise specified.

Minimum Maximum
inches (mm) inches (mm)
CAMSHAFT AND CRANKSHAFT
Crankshaft Main Bearing Journal to Bearing Clearance......... 0.0025 0.06 0.0038 0.10
*Crankshaft ENA Play . ccccoicsviisnsssevssensnsisssansiasssssns 0.006 0.15 0.012 0.3
Camshaft Bearing to Camshaft ............... ..., 0.0015 0.38 0.0030 0.084
Camshaft ENd Play ......coviiii e 0.003 0.08
*Crankshaft Rod Journalto Rod Bearing ...............couvunn.. 0.0020 0.51 0.0033 0.08
Connecting Rod End Play . .....cvviiiiiin it 0.002 0.05 0.016 0.41
Timing Gear Backlash ...t 0.002 0.05 0.003 0.08
Oil Pump Geéar Backlash ... ccossvmsemsnsmrsvomanssasmemsnsmsss 0.002 0.05 0.005 0.13
PISTON AND CYLINDER
Piston Pinin Piston. ... i 0.0002 .005 0.0004 0.010
Piston Pini it BOG . sesem s asms csaissemsssenssssss i ssnssessssss 0.00 D05 0.0007 0.018
*Piston Ring Gapin Cylinder..........ooiiiiiiiiiiiinenennnn.. 0. .25 0.020 0.51
Piston Clearance in Cylinder— Measured 0.10 Below Oil
Control Ring, 90% from PifNi: .sssessssosmssasmiersassssvssmnss X 0.10 .006 0.15
Cylinder Bore—Standard Size .........covviiiiineinn... . 82.53 3.250 82.55
Crankshaft Main Bearing Journal—Standard Size ..........\ N\ 9992 50.8 2.0000 50.8
Crankshaft Rod Bearing Journal—Standard Size Ny V1.6252 41.28 1.6260 41.30

TAPPETS AND VALVES

Valve Stem to Guide—Exhaust ......... &>

* - Frequently used overhaul values, @

*Valve Seat Width ........ ... ... . ..

- *Valve Face Angle ...
; Valve Seat Angle ........... ... .. ..
Valve Stem to Guide—Intake .................

1/32 0.8 1/8 3.2

SN W
........ 45° 45°

.......... 0.0010 0.03 0.0025 0.06

) PR 0.0025 0.06 0.0040 0.10
................. 0.0015  0.04 0.0030 0.08

Tappet to Cylinder Block Clearance ... Q

Tappet Adjustment (Cold) KQ
INtAKE s s v s s v asanmeasvsmons FERODNT & & &
Exhaust ......cnvcsssnsns @ ......

............ 0.007 0.18 0.009 0.23
............ 0.012 0.30 0.014 0.35

ASSEMBL@ RQUES AND SPECIAL TOOLS

BOLT TORQUE FT.-LB. Nem
Gearcase Cover ................. 8-10 11-14
Cylinder Head Cap Screws (Cold)  16-18 22-24
Rear Bearing Plate Screws ....... 25-27 34-37
Starter Mounting Bolts........... 18-20 24-27
f Connecting Rod Bolt ............ 12-14 16-19
[ Flywheel Cap Screw ............. 35-40 48-54
I Other 5/16" Cylinder Block
‘ Studand Nuts................. 8-10 11-14
OilBase .....cccovviiiiiinnann.. 18-23 24-31
Intake Manifold Mounting
SCrews....covvviiiiiiiinnnnnnn 6-10 8-14
OilPump....ccoovvviiiin.. 7- 9 10-12
™ Valve Cover .......oovvviiinnn... 8-8 6-8
Exhaust Manifold Mounting
BEVOWS . i o s mni s s e 9-11 12-15

The following special tools are available from Onan.
For further information see TOOL CATALOG 900-
0019.

Valve Seat Driver

Valve Guide Driver

Oil Guide and Driver d
Combination Bearing Remover (Main and Cam)
Combination Bearing Driver (Main and Cam)

Flywheel Puller



DIMENSIONS AND CLEARANCES

FOR CCKA ENGINE

(All clearances given at room temperature of 70°F.)

Minimum Maximum
Inches (mm) Inches (mm)
ValveStemin Guide — Intake. . . ... ..o i i 0.001 0.03 0.0025 0.06
Valve Stemin Guide —Exhaust . .............. .. ... ... . ... . ... 0.0025 0.06 0.004 0.10
Valve Seat Interference Width . .......... ... 1/32 0.8 3/64 1.2
Valve Face ANgle ... .uuitit ettt 44° 440
Valve Seat ANgle. . . oo vii ettt 450 450
Crankshaft Main Bearing Journal to Bearing Clearance. ........... 0.0025 0.06 0.0038 0.10
BRIt ENd Play . . ;- cnnsnmsnsnsasaamsansssiims es o seo o 0.006 0.15 0.012 0.3
Camshaft Bearingto Camshaft.................. ... ... ...... 0.0015 0.38 0.003 0.08
Camshaft ENd Play . . ..o ittt ittt e e et e 0.003 0.08
Rod Bearing to Crankshaft RodJournal ....................... 0.0005 0.013 0.0023 0.058
Connecting Rod EndPlay. . ...... ... ... 0.002 0.05 0.016 0.41
TimingGearBacklash. . ... ... ... ... 0.002 0.0 0.003 0.08
Oil Pump GearBacklash . .. ... ... .. 0.002 0.005 0.13
Piston to Cylinder, Conformatic Type (Measured below oil-controlling
ring — 90° from pin) Clearance. . .. .. ....ouenee e 0.0045 0.11
PR PR in Piston. ... ..ciiciiiiiieiinecareenennneennennens sh Fit
Piston Pinin Rod . .....cii it e e e 0.005 0.0007 0.018
Piston RingGapinCylinder.............ciiiiiiiinnninnnn.. 0.23 0.023 0.58
Crankshaft Main Bearing Journal — Standard Size 50.8 2.000 50.8
Crankshaft Rod Bearing Journal — Standard Size 41.28 1.6260 41.30
Cylinder Bore — Standard Size . . . ......oiiiiii i, & 82.52 3.2560 82.55
Valve Tappet Adjustment
INtaKe . . . oot e e e e .... 0.006 0.15 0.008 0.20
EXRAUST. . .. eeeeeee e e O @ .... 0.015 0.38 0.017 043
Sreaker Point Gap (Full Separation)..........: &\ ......... 0.20” (51 mm)
Spark PlugGap. . .o v e i e it X ........... 0.25" (0.64)
lgnition Timing Advance (Engine Running) . .............. 20°BTC
ASSEMBLY TORQUES BOLT TORQUE FT.-LB Nm
Assembly torques as given here require the use of a Cylinder Head Cap Screws. . .. ... 29-31 39-42
torque wrench. These assembly torques will assure Rear Bearing Plate Nuts ........ 20-25 27-34
proper tightness without danger of stripping the Starter Mounting Bolts .. ....... 25-35 34-47
threads. If a torque wrench is not available, you will Connecting Rod Bolt .......... 27-29 37-39
have to estimate the degree of tightness necessary for Flywheel Cap Screw ........... 30-35 41-48
the stud, nut or screw being installed and tighten ac- Other 5/16" Cylinder Block
cordingly. Be careful not to strip the threads. Check Studsand Nuts . ............ 10-12 14-16
all studs, nuts and screws often. Tighten as needed to OUBASE. Jovsrsssurnssesssnss 43 -48 59 -65
prevent them from working loose. Manifold Mounting Bolts. . ...... 15-20 20-27

c
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ENGINE TROUBLESHOOTING
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L oose or Corroded Battery Connection

@ ®
® ® Low or Discharged Battery
® ® Faulty Starter

Faulty Start Solenoid

IGNITION SYSTE

lgnition Timing Wrong

Wrong Spark Plug Gap

Worn Points or Impreper Gap Setting

Bad Ignition Coi enser

[T T Favlty Spark PUlEMYes™>

_}?STEM v _5

° e out of hddk
[ (K of o o Lean Flidel Mq"x\'n‘/e - Readjust

‘ ® ® ® e e Aﬁqh Fu ¥xture or Choke Stuck
‘ ° D oo NEggne FAooded
; ® ® D ® e e ,-@QQ\:@Y.W Fuel

@ e(e| @ ® (m}&arburetor
‘ olefe ® ® ® ® ® \\Dily Air Cleaner
; D 0 ANAN DTty Fuel Filter
| :.1:‘»0 @ ® (/) Defective F‘uelr Pum.p

/INTERNAL ENGINE

Wrong Valve Clearance

° ® ole A
® ® e e \\ e Broken Valve Spring
ofe o RCD (@NN=2D) Valve or Valve Seal Leaking
® LI S Piston Rings Worn or Broken
® QA N Wrong Bearing Clearance

| COOLING SYSTEM (AIR COOLED)

o
L T\Y ®]e Poor Air Circulation
\~// efe Dirty or Oily Cooling Fins
® |0 S\ e ® Blown Head Gasket
: : LUBRICATION SYSTEM
L Defective Oil Gauge
N [ Relief Valve Stuck
® ® ;/'\\3 e e ] ® Faulty Oil Pump
@ ® {/a"’ \\V ® el e Dirty Qil or Filter
€] ° ° e 1)) ° ® 0 ® Oil Too Light or Diluted
® . 4 ® ® |0 |® [ Qil Level Low

Qil Too Heavy

Dirty Crankcase Breather Ya! |
"'THROTILE AND GOVERNO :

Linkage Out of Adjustment

L Linkage Worn or Disconnected
® Governor Spring Sensitivity Too Great
® Linkage Binding




OIL SYSTEM

CRANKCASE OIL IMPORTANT Do not overfill crankcase. Do not use service
DS oil. Do not mix brands nor grades of motor

Change crankcase oil ac_:cor_dmg to the oil chart be- oil. Engine damage could result from mixing non-compatible oils.
low and only when engine is warm.

To drain, remove the oil drain plug. After oil drains, re-
place the oil drain plug and refill crankcase with a good
guzlity detergent oil. Oil must meet or exceed the API
{American Petroleum Institute) designation SE or SE/
CC. For temperatures above 32°F (0°C), use SAE 30
oil; for temperatures below 32°F (-0°C), use 5W30.

ENGINE OIL CHART

QUARTS (LITRE) olL FILTER
MODEL QUARTS (LITRE) W/FILTER CHANG© CHANGE

BF 2 (1.9) N/A N/A
B43M 1-3/4 (1.6) N/A N/A
B48M 1-3/4 (1.6) 2 (1.9) 50 hrs.
CCKA 3-1/2 (3.3) 4 (3.8) 100 hrs.

= P
25 hours initial fill. BREATHER HOSE

2 2
\v/ \
0 Q
\K\? CLAMP
ALWAYS REPLACE @ SCREEN [
TIGHTLY OR OIL g BAFFLE
LEAKAGE MAY OCCU@c BREATHER TUBE ———— [
WARNING: DO NOT
REMOVE OIL CAP FIGURE 2. CRANKCASE BREATHER FOR CCKA
WITH ENGINE RUN-
NING; OIL WILL
BLOW OUT CAUSING - .
POSSIBLE INJURY. OIL FILTER (if equipped)
Change the crankcase oil filter according to the oil
‘ chart; change more frequently in extremely dusty con-
i dition. Remove the filter by turning counterclockwise
| with a filter wrench. Before installing a new filter, coat
\ the gasket on the filter base with a light film of new
oil. Install by turning clockwise until a light friction is
noted, then turn an additional 1/2 turn.
| FULL-
¥ CAUTION- DO NOT OVERFILL .
j3f- ADD ONE PINT (05 litre) Crankcase Breather (
‘\ ceo This engine uses a crankcase breather valve for

maintaining crankcase vacuum. |f the crankcase
becomes pressurized as evidenced by oil leaks at the

seals, clean baffle pack and valve in asuitable solvent.
FIGURE 1. CRANKCASE OIL FILL

-9.
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BREATHER
TUBE

HEX. HEAD
CAPSCREW

FLAT
WASHER

_ BREATHER
BAFFLE
BS 71 \&\

FIGURE 3. CRANKCASE R FOR
BF, B43 AN

PRESSURE LUBRICATION

Pressure lubricated engines use an oil pump to
lubricate engine parts. If oil pressure is low, the pump
should be checked.

To remove the oil pump, itis necessary to detach the
intake cup assembly, as illustrated in Figure 4.

Check the oil pump thoroughly for worn parts. Qil the
pump to prime it before reinstalling. Except for gaskets
and intake cup, the component parts of the pump are
not available individually. Install a new pump assembly
if required.

-10-

CRANKCASE TURNEQ) —
ON LEFT SIDE ‘e

UNSCREW OIL PUMP ASSEMBLY
FROM INTAKE CUP AT THIS POINT

A6 \‘/<

FIGURE L PUMP ASSEMBLY

@h ew oil pump gaskets are installed, they should be

e same thickness as those removed. A gasket kit
with various thickness gaskets'is available.

OIL BY-PASS VALVE

The by-pass valve (located to the right and behind
gear cover), controls oil pressure by allowing excess
oil to flow directly back to the crankcase. Normally
the valve begins to open about 30 psi (200 kPa).

The valve is non-adjustable and normally does not
need maintenance. To determine if valve is not
working correctly, caused by a sticky plunger, inspect
as follows:

1. Remove the 3/8 x 24 x 1 cap screw located behind
gear cover and under governor arm.

2. Remove spring and plunger with a magnet tool.
Clean plunger and spring with a suitable solvent
and reinstall.



FUEL SYSTEM

FOR BF, B43M AND B48M

CARBURETOR CLEANING AND INSPEC-
TION

To clean the carburetor, soak all components
thoroughly in a good carburetor cleaner, following
the manufacturer’s instructions. Be sure to remove all
carbon from carburetor bore, especially in the area of
the throttle valve. After soaking, clean out all
passages with filtered, compressed air.

1 4

CHOKE SHAFT “/O
AND LEVER

CARBURETOR
INLET PLATE

FUEL INLET

Check the adjusting needles and nozzle for damage.
If float is loaded with fuel ordamaged, replace it. The
float should fit freely on its pin without binding.

Check the choke and throttle shafts for excessive side
play and replace if necessary.

CHOKE VALVE

FLOAT AND LEVER
ASSEMBLY

MAIN ADJUSTING
NEEDLE

CARBURETOR BODY
- IDLE ADJUSTING
,/9 NEEDLE
THROTTLE STOP SCREW

THROTTLE SHAFT
AND LEVER

THROTTLE VALVE

¢+— FUEL LINE

FIGURE 5. EXPLODED VIEW OF CARBURETOR




DIAPHRAGM
GASKET
PLATE.PUMP SPRING

SPRING
PUMP BASE

PUMP COVER
GASKET

FUEL PUMP (ASSEMBLED)

FIGURE 5A. EXPLODED VIEW OF FUEL PUMP

Fuel Pump Disassembly (Figure 5A)

1. Remove vacuum line and fuel line.
2. Remove the two fuel pump attaching screws.

3. Grasp pump and carefully pull apart. Diaphragm,
plunger, return spring, pump body and mounting

gaskets will now be loose.

4. Internal fuel pump parts are available in a r;
kit.

5. Ensure that clamps are replaced o
Use care when reassemflin
IMPORTANT must be perfectly ali
creating a fire hazard. @c

-

T

-

T\

FIGURE 6. FLOAT ADJUSTMENT

»

p; all parts
ump will leak,

CAR R@; DISASSEMBLY AND
Figu

re 5)

ve air cleaner and hose.
connect governor and throttle linkage, choke

@%control and fuel line fror_n carburetor.
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. Remove the four intake manifold cap screws and
lift complete manifold assembly from engine.

4. Remove carburetor from intake manifold.

Always work on carburetor in clean conditions.

Replacing Needle and Valve Seat
1. Remove four screws from top of carburetor and
lift off float assembly.
2. Invert float assembly as shown in Figure 6.
Push out pin that holds float to cover.

Remove float and set aside in a clean place. Pull
out needle and spring.

5. Remove valve seat and replace with a new one,
making sure to use a new gasket.

6. Install new bowl gasket.

7. Clip new needleto float assembly with spring clip.
Install float.

> w

Carburetor Float Adjustment
1. Invert float assembly and casting.

2. With the float resting lightly against the needle
and seat, there should be 1/8-inch (3.18 mm)
clearance between the bowl cover gasket and the
free end of float.

3. Ifitis necessary to reset the float level, bend float
tangs near pin to obtain a 1/8-inch (3.18 mm)
clearance (Figure 6).




“NIKKI” CARBURETOR ADJUSTMENT PROCEDURE
For 1986 Model 226, 446, 448 and 648 Tractors
SUPPLEMENT TO SERVICE MANUAL 9-51392

FLUDET ADJUSTMENT and measure float drop as shown in Figure 2.
Float drop is the distance from top of the carbur-
WESWINE GNITION OF FUEL MIGHT CAUSE etor body to top of the float.
SES0L S F=RSONAL INJURY OR DEATH BY FIRE
OF =95 _CSON. DO NOT PERMIT ANY FLAME,
“ISESETTE OR OTHER IGNITER NEAR THE FUEL 4. Place carbuietor top on bowl and fasten, turn
SYSTEM fuel supply on and crank engine for 45 seconds
(This must be done in 15 second intervals-allow
Zr=- 2s much fuel as possible from carburetor starter to cool for one minute after each 15
o =i=ring engine and shutting fuel supply off. second cranking interval). Remove carburetor
top to make sure carburetor bowl is full. Measure
- S=mouveandinsulate the B + lead at ignition coil. fuel level in carburetor bowl as shown in Figure
S=move air cleaner and top half of carburetor. 3.
3 ==ntly push float tang down until needle just 5. Replace top of carburetaor and air cleaner. Re-
s=z2ts, measure float level as shown in Figure 1. move insulation and +#gcdlnect B+ coil lead.
~djust float level if necessary. Release float tang Start engine and ch roper operation.

CARBURETORS WITH SPRING ASSIST HO@

<
When checking float level and float drop, measure to float \
Dody. not seam. ;

3 HERE

:A =3 051" MINIMUM &
e W FLOAT DROP @ FUE#ZEVEL
. [4 "E_ y ( h _E
f
c

|
o A%

(e

T -—
ol | / ARBURETOR
& i BODY
a e
| \01) OR
; X
NEEDI @ BEND FLOAT ARM
% HERE TO ADJUST

NO FUEL WITH FUEL

FLOAT LEVEL ADJUSTMENT @
FIGURE 1 @ FIGURE 2 FIGURE 3

CARBURETORS WITHOUT SPRING ASSIST CHOKE

When checking float level and float drop, measure to float
body. not seam.

D Fl 7
NG HERE 0.028"" + 0.028 MINIMUM FUEL LEVEL
= FLOAT DROP

NE=DE BEND FLOAT ARM

SND SEAT HERE TO ADJUST
SLDAT LEVWEL ADJUSTMENT NO FUEL WITH FUEL
AGURE 1 FIGURE 2 FIGURE 3
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CARBURETOR ADJUSTMENTS

The carburetor has a main fuel valve adjusting screw
and an idle valve adjusting screw (Figure 7). A low
M\ speed adjustment screw is shown in Figure 8.

Initial Adjustment
1. Turn main fuel valve clockwise until it just closes.
Do not open main fuel jet more than 1/2
IMPORTANT turn beyond the maximum power point

as this could cause spark plug fouling, etc.

2. Now open main fuel
counterclockwise from seat.

valve 1-1/4 turn

3. Close idle valve in same manner and open it one
turn (counterclockwise).

4. This initial adjustment will permit engine to start
and warm up prior to final adjustment.

MAIN FUEL
(HIGH SPEED)
ADJUSTMENT

IDLE
ADJUSTMENT

THROTTLE
STOP
SCREW

REAR VIEW

i S

FIGURE 7. MAIN FUEL AND IDLE VALVE T

SIDE VIEW

Final Adjustment

1. Turn main fuel valve in u
mixture), then turn it
engine runs smoothly
(rich mixture). Tur
lean and rich so engir
should be 1-1/4 to 1-1/2 from seat.)

. Hold engine at idle position and set low speed
adjustment screw (Figure 8) until a fast idle is
obtained (1200 rpm).

Hold throttle in idle position and turn idle adjust-
ment valve in (lean) and out (rich) until engine
idles smoothly.

Reset low speed adjustment screw so engineidles
at 1200 rpm.

Release throttle—engine should accelerate
without hesitation. If engine does not accelerate
properly, readjust main fuel valve by turning out
slightly.

e misses (lean
the point where

Do not open more than 1/2 turn beyond maximum power
point.

-13-
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< SET LOW SPEED ADJUSTMENT

SO ENGINE RUNS AT 1200 RPM
IN “SLOW'" POSITION.

o o

FIGURE 8.

LOW SPEED ADJUSTMENT ON
VARIABLE SPEED GOVERNOR

GOVERNOR

These engines are adapted for use where a wide
range of speed settings is desired (see Figure 9).
Engine speed is contr@Ned at any given point between
minimum and maxj simply shifting the throt-
tle lever on the el until the desired speed is
reached.

s (standard) and the variable speed

The fixed
(optio o& or gives an automatic decrease in
Wpen the speed is increased. The result is

sensitivity
go <ty at all speeds.

e instrument for checking engine speed is
d for accurate governor adjustment. Engine
d can be checked with a tachometer.

Check the governor arm, linkage, throttle shaft, and
lever for binding condition or excessive slack and
wear at connecting points. A binding condition atany
point will cause the governor to act slowly and
regulation will be poor. Excessive looseness may
cause a hunting condition and regulation could be
erratic. Work the arm back and forth several times by
hand while the engine is idling to check for above
conditions.

If the governor is hunting or not operating properly,
adjust as follows and as shown in Figure 9.

1. Disconnect linkage (A) from one of holes (C).

2. Push linkage (A) and governorarm (B) as far back
(toward carburetor) as they will go.

Holding linkage and governor arm toward direc-
tion of carburetor, insert end of linkage into
whichever hole (C) in governor arm lines up the
closest. If between two holes, insert in next hole
out.

3.

The governor control spring is factory set in the third
hole of the governor arm (farthest from pivot). - To
increase sensitivity, move spring loop into hole
nearest the pivot point or shaft. To decrease sensitivi-
ty, move spring outward. After the sensitivity has been
set, adjust the low speed with adjustment screw on
the control wire bracket. The spring will normally be
in third hole from pivot.



e a2

w
m

[N

O'W
oW

THROTTLE STOP

SCREW

CARBURETOR
THROTTLE PLATE

@ GOVERNOR CONTROL
LINKAGE

OVERNOR SPRING GOVERNOR _\
ARM ®

SPEED

FIGURE 9. VARIABLE SPEED

GOVERNOR
SHAFT YOKE

GOVERNOR ADJUSTMENTS

q— WING NUT

BREATHER TUBE

Z IMPORTANT z

Symptoms: Loss of power, flooding, hard to start and overheating.

AIR CLEANER

If air cleaner becomes too dirty, engine will
not receive sufficient air to run properly.

Engineis equipped with apaper element. Ifthe engine
is equipped with polyurethane precleaner, it must be
removed, cleaned and oiled every 25 hours of opera-
tion, or more under extremely dusty conditions.

1. To clean precleaner, wash in water and detergent

referring to Figure 10. Remove excess water by
squeezing like a sponge and allow to dry
thoroughly. Distribute three tablespoons of SAE
30 engine oil evenly arounc the precleaner.
Knead into and wring excess oil from precleaner.

. Depending on conditions in which the tractor is

operating, the inner paper element should be
replaced whenever it becomes excessively dirty
or oily.

Never run e with air cleaner remov-

e
Z ‘:M:PO: R: T: A: N: T_ i ed. Dirt tepyengine and wear out

@\\0
@&%

S Q
%\ _ WASH
@  SQUEEZE DRY
b

1

2

3. COAT WITH OIL

4. INSTALL OVER PAPER ELEMENT

FIGURE 10. AIR CLEANER ASSEMBLY
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FUEL SYSTEM

FOR CCKA

-
CARBURETOR

The carburetor has an idle jet and a main jet. The idle
jet which is adjustable, affects engine operation at low
speed. The main jet usually affects operation under
load (high speed). Under normal circumstances, fac- ]
tory carburetor adjustments should not be disturbed. {
If the idle adjustment has been disturbed, turn the
needle (counterclockwise) off its seat 1 to 1-1/2 turns ;
to permit starting the engine, then readjust as follows:

ADJUSTMENT

Carburetor Idle Adjustment (
| GASOLINE MAIN
1. :

Allow the engine to run at least 10 minutes to ADJUSTMENT

GASOLINE IDLE

warm it up. . (EARLY PRODUCTION)
2. Move engine speed control to SLOW position. The FIGURE 1T, G‘@ IRLE ADJLSTMENT
engine should run at about 1300 rpm.
5. If engin hunt (alternate increase and de-
3. Turn the idle needle out (counterclockwise) until cr of d), open the main adjusting needle
engine begins to slow down or run unevenly. Re- al @re. Do not open more than 1/2 turn be-
member this position. maximum power point.

4. Turn needle in (clockwise) past the position @ome carburetors do not have a main adjustment jet.

where the engine runs smoothly until it begins to
- slow down or run unevenly. /Cérburetor Float Adjustment
5. Back the needle out to a position apprqg(i 1. Disconnect throttle control, choke cable, and fuel
halfway between the two positions. Ti u line from carburetor.
provide a smooth running idle.

2. With a screwdriver, remove the three screws on
a gainst its

IMPORTANT Do not force th.e Q _ the top of the carburetor and lift off.
seat; doing so wil age it.

3. With the carburetor casting inverted and the float
resting lightly against the needle and seat, there

% should be 1/4 inch clearance between the bowl
Carburetor Main (Load) %ﬁ cover gasket and the free end of the float (side op-
p@ posite needle and seat). See Figure 12.

If engine runs unevenly at half or full load due to faul- 4. If it is necessary to reset the float level, bend the
ty carburetion, the main adjusting needle needs read- float near the shaft to obtain the correct level.
justment.

1. Start engine and allow it to warm up.

2. Push in on the governor mechanism to slow the
unit down to about 400-500 rpm.

3. Set idle adjustment so engine runs smoothly.

4. Release governor mechanism to allow engine to

-~ accelerate. If engine accelerates evenly and with-
E out hesitation, main adjustment is correct. I not, s
turn needle outward about 1/2 turn and again THIS DISCEHSIaN
slow the engine down and release the mechanism. SHOULD HE .
Continue until the engine accelerates evenly and
without a hesitation after releasing the governor. FIGURE 12. FLOAT LEVEL ADJUSTMENT

-15-




Carburetor Cleaning

Carburstor maintenance should consist of regular
cleaning. Some gasolines have a tendency toward for-
mation of gum deposits inside the carburetor. These
deposits can be removed by soaking in a good carbure-
tor cleaning solvent. Use compressed air to clean jets.

FUEL PUMP PROBLEM DIAGNOSIS

The engine uses a diaphragm-type fuel pump. If fuel
does not reach the carburetor, check the fuel pump be-
fore dismantling it.

1. Disconnect the fuel line at the carburetor.

2. Crank the engine slowly by hand and observe
whether fuel comes from the line at the carbure-
tor.

Be sure to direct the fuel flow into a
container so gas does not spill on igni-
tion wires.

IMPORTANT

3. If there is enough fuel in the tank, and the line
between the tank and the pump is open but the
pump fails, repair or replace it.

Failure of the pump is usually due to a leaking dia-

phragm, valve or valve gasket, a weak or broken spring,

or wear in the drive linkage. If the operator chooses to

repair the pump rather than install a new one, use ay
complete repair kit. Refer to Parts Catalog.

Gasoline diluted oil may indicate a faulty fuel pu’_&

AIR CLEANER @
Most engines used for tractor applicati ') adry
element air cleaner.

IMPORTANT Never run the @e with the air

cleaner element removed. Dirt will en-
ter the carburetor and score the cylinders.

ak‘,ﬁﬂ o

FIGURE 13. TYPICAL AIR CLEANER ELEMENT

In normal operating conditions, clean the air filter
every 50 hours. To clean, remove the filter element and
tap it gently on a clean, flat surface to dislodge the dirt
particles. Do not use high pressure compressed air as
damage may occur to the paper pleats.

Replace element every 200 operating hours; replace
more often in dusty conditions.

GOVERNOR ADJUSTMENT

If governor requires readjustment, observe the follow-
ing:

Low Speed Adjustment

A tachometer (electric or mechanical) is required to ac-
curately set the governor speed.

1. Use a screwdriver to ac
stop screw (A) to
throttle is held

ately adjust the throttle
m when carburetor

2. Readjust the (dar or idle mixture (B) so en-

gine ru 00
r\, .
3. Check justment made in step 1 and read-
jus imum idle speed if necessary.

4 st the nuts at (C) so the engine will run at .
rom in the “slow” position. To increase
Speed, turn the nuts clockwise; to decrease speed,
urn counterclockwise.

Turn the two nuts securely against each other so
they will stay in position.

High Speed Adjustment

1. Move the engine speed control all the way ahead
to the “‘fast’’ position.

2. Turn the adjustment nuts (D) clockwise or coun-
terclockwise as required so engine runs at 3600
rpm.

3. Tighten the two nuts against each other so they

will stay in position.
IMPORTANT Do not exceed 3600 rpm.
CLEANING
Inspect the governor linkage, springs, etc., for binding
or wear. Clean often in dusty conditions. Blow dust
and dirt from linkage with compressed air. Use an ap-
proved solvent and apply with a soft brush to remove N\

excessive grease or oil.

NOTE: Later style governor adjustment is the same as for BF,
B43M and B48M on page 13.
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ENGINE DISASSEMBLY

DISASSEMBLY/ASSEMBLY
General

#nen complete engine disassembly is necessary,
first remove all complete assemblies. Individual
assemblies such as fuel pump and carburetor can be
disassembled and repaired at another time.

Suggested Disassembly Order
1. Drain crankcase.
Disconnect all exhaust lines and electrical lines.

Remove engine fromits mountings and placeon a
suitable bench or work stand.

Remove all housings, shrouds, blower housings,
etc.

Remove flywheel, using the proper puller.

2
3

I

Remove the gear cover, being careful to protect
the oil seal from keyway damage.

Remove the crank gear, using a gear puller and
ring.

Remove all accessories such as oil filter, starter,
intake manifold, fuel lines, spark plugs, etc.
Remove breaker point box.

Remove oil base, oil pump and cylinder heads.¢
Remove valves, springs, lifters, etc.
Remove camshaft and gear assembly.
Remove connecting rods and pistons.
Remove rear bearing plate.

Remove crankshaft. @i’j
Remove front bearing. %

Keep all parts in their respectiy, Keep valve
assemblies together. Return rod% 0 their respec-
tive pistons. Analyze the reasons parts failure.

o

d b = =
W N - 0 W

4

“

—b
® 0 b

Suggested Assembly Procedure

Engine assembly is normally the reverse of the
disassembly procedure, observing proper clearances
znd torques. Use a torque wrench to assure proper
tightness. Coat the internal engine parts with oil as
they areassembled. Aftertheinternal engine partsare
assembled, the engine should turn over by hand
freely. Use only genuine Onan parts and special tools
when reassembling your engine.

-18-
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1. Use the proper bearing driver to install front main
bearing.
2. Insert rear main bearing in rear bearing plate.
3. Install crankshaft and rear bearing plate.
4. Install pistons and connecting rods.
5. Install camshaft and gear assembly.
6. Install valve assemblies.
7. Install oil pump, oil base and cylinder heads.
8. Install breaker point box.
9. Install all accessories such as oil filter, starter, fuel
lines and spark plugs.
10. Install crank gear, aligni rank gear mark with
cam gear mark.
11. Install gear cover seal.
12. Install flywheel.
13. Set break oi@ obtain proper timing.
14. Check va%@nce.
15. Install a jgs and air cleaner.
16. Fill with oil.
i A

gine and check oil pressure. Run for ap-
tely 15 minutes to bring engine to operating
sfature. Check for oil leaks, fuel leaks and
xhaust leaks. Adjust carburetor and governor for

\%\\>speed and sensitivity.

Tappet Adjustment

The engine is equipped with adjustable valve tappets.
The valve tappet clearance should be checked and
adjusted, if necessary, at least every 150 operating
hours or when poor engine performance is noticed.
Adjust the valve clearance only when engine is at
ambient temperature. Proceed as follows:

1. Remove ignition key to prevent accidental star-
ting.

Remove all parts necessary to gain access to
valve tappets.

Remove spark plugs to ease the task of turning
the engine over by hand.

. Use the engine flywheel to turn the engine over
slowly by hand until the left hand intake valve
opens and closes. Continue turning the flywheel
until the TC mark is on the top and lined up with
the TC mark on the gear cover. Both valves should
be closed. This should place the left hand piston
at the top of its compression stroke, the position it
must be in to get proper valve adjustment forthe <
left cylinder.

2.

3.



5. Check the tappet clearance on the intake valve. Worn valve stem guides may be replaced from inside

See the specifications section of this manual. the valve chamber. Valve locks are split, tapered type,

of which the smaller diameter must face toward the

r\G. Check the tappet clearance on the exhaust valve. valve head. Tappets are also replaceable from the
See the specifications section of this manual. valve chamber, after first removing the valve

asssemblies.

7. To correct the valve clearance, use a 7/16-inch The valve face angle is 44 degrees. The valve seat
open end wrench to turn the adjusting screw to angle is 45 degrees. This 1-degree interference angle
obtain the correct clearance. The screw is self- results in a sharp seating surface between the valve
locking and will stay where it is set. A 9/16-inch and the top of the valve seat. The interference angle
open end wrench is required to hold the tappet method of grind valves minimizes face deposits and
while turning the adjusting screw. lengthens valve life.

5 8. To adjust valves on the right hand cylinder, turn
engine one complete revolution and again line up
mark on the flywheel and the TC mark on the gear
cover. Then follow adjustment procedure given
for left hand cylinder.

The valves should not be hand lapped, if at all
avoidable, because the sharp contact may be
destroyed. This is especially important where chrome
cobalt faced valves and seats are used. Valve faces
should be finished in a machine to 44 degrees. Valve

9. Replace all parts removed in Step 2. Tighten all seats should be ground with a 45-degree stone and
s.rews securely. Torque manifold bolts to the width of the seat band should be 1/32-inch to
specified torque. 3/64-inch (0.79to 1 wide. Grind only enough to

assure proper se

Remove all compound from engine parts
and place e@valve in its proper location. Check
each " a tight seat, using an air pressure
testingdaQNIt'such atool is not available, make pencil

VALVE SYSTEM m ervals across the valve face and 9bserve if
_ . ma rub off uniformly when the valve is rotated
Properly seated valves are essential to good engine ar a turn against the seat.

performance. The aluminum cylinder heads are
hremovable for valve servicing. Do not use a pry t
loosen the cylinder head; rap sharply on the edge wi

‘ a soft faced hammer, taking care not to b@a
cooling fins. A conventional type valve spi }

may be used when removing the valve spl
which are of the split type. Clean all carb

The positive type valve rotators prolong valve life and
decrease valve repairs. When functioning properly,
sits the valve is rotated a fraction of a turn each time it
ides, opens. While at open position, the valve must rotate
freely, but in only one diraction. If rotators are faulty,
install new rotators.

VALVE — /7~
A

WRONG

NOTE: USE A STANDARD AUTOMOTIVE- NOTE: SEE VALVE TAPPET

TYPE WRENCH TO ADJUST THE CLEARANCES IN TEXT.
TAPPETS. |
er") “: L VALVE RETAINER
VALVE SEAT VALVE SPRING »

VALVE GUIDE

33
e AL
- o

VALVE ADJUSTING
SCREW

FIGURE 15. VALVE SYSTEM
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BF, B43M, B43M
NTAKE 0.008 IN. (0.20 mm)
EXHAUST 0.013 IN. (0.33 mm)

CCKA
NTAKE .007 IN. (0.18 mm)
EXHAUST .016 IN. (0.41 mm)

FIGURE 16. VALVE CLEARANCE

FLYWHEEL

==moving the flywheel is a relatively simple process,
out the following procedure must be followed to avoid
Zamage to the gear case and possible injury to the
operator.

T Turn the flywheel mounting screw outward about
two turns.

WARNING: Do not remove the
screw completely since it acts asa
restrainer when the flywheel snaps
loose. If the flywheel is not held by
the screw; the spring action in the
wheel will cause it to fly/oit with
great force which can zausé-injury
to the operator. -

/AT
AS shown in

FLYWHEEL PULLER

[AS]

Install a puller bar on the fl
Figure 17.

FLYWHEEL

FLYWHEEL
MOUNTING SCREW

FIGURE 17. BLOWER WHEEL PULLEY

O

3. Turn the puller bar bolts in, alternately, until the
wheel snaps loose on the shaft.

Do not use a screwdriver or similar tool
IMPORTANT or pry behind the flywheel against the |
gear case. The gear case cover is die-cast material and will
break if undue pressure is applied in this manner.

4. Unscrew the puller from the flywheel, remove the
flywheel mounting screw and washer and pull the
flywheel off the shaft. Take care not to drop the
wheel. A bent or broken fin will destroy the
balance. Always use a steel key for mounting the
flywheel.

GEAR cov@\\wo
After rem@ ounting screws, tap the gear

covergen softfaced hammerto loosen it (see
Figure

Wh ing the gear cover, make sure that the pin
i cover engages the lined (smooth) hole in the
cup. Turn the governor cup so that the lined
at the three o’clock position. Use a small a-
unt of grease to assist in holding governor cup in
position. The smooth side of the governor yoke must
ride against the governor cup. Turn the governor arm
and shaft clockwise as far as possible and hold in this
position until the gear cover is installed flush against
the crankcase. Be careful not to damage the gear cover
oil seal.

(®)

GOVERNOR CUP

With the gear cover removed, the governor cup can be
taken off after removing the snap ring from the
camshaft center pin. Catch the flyballs while sliding
the cup off (Figure 19).

Replace with a new part any flyball which is grooved
or has a flat spot; the ball spacerifits arms are worn or
otherwise damaged; and the governor cup if the race
surface is grooved or rough. The governor cup must
be a free-spinning fit on the camshaft center pin, but
without any excessive play.

When installing the governor cup, tilt the engine so
the gear is up, put the flyballs in place (equally
spaced) and install the cup and snap ring on the
center pin.
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GOVERNOR CUP

ROLL PIN

ROTATE

GOVERNOR CUP

SO THAT ROLL PIN" -
FITS INTO THE
METAL LINED

HOLE IN THE CuP

FIGURE 18.

The camshaft center pin extends out 3/4 inch
(19 mm) from the end of the camshaft. This distance
provides an in-and-out travel distance of 7/32 inch
(5.6 mm) for the governor cup, asillustrated. Hold the
cup against the flyballs when measuring. If the

grind off the hub of the cup as required. The

cam
center pin cannot be pulled outward or i3 e
without damage. If the center pin extend%&9 r,

the cup will not hold the flyballs prope@

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

GOVERNOR CUP

GOVERNOR FLY BALL

FIGURE 19. GOVERNOR CUP DETAIL

X
distance is less (the engine will race, especially at n @
load) remove the center pin and press in a new pin @

/GOVERNOR
SHAFT

PIIIIIIIIIIIIY

GOVERNOR
SHAFT YOKE
(Smooth Side
Toward Cup)

OlL SEAL

IF FEELER WILL ENTER
HOLE 1/2 IN. (13 mm),
BALL HAS FALLEN OUT

GEAR COVER ASSEMBLY

S

ent of either the crankshaft gear or the
gear becomes necessary, always install

To remove the crankshaft gear, first remove the snap
ring and retainer washer, then attach the gear pulling
ring using two No. 10-32 screws (Figure 20). Tighten
the screws alternately until both are tight. Attach a
gear puller to the puller ring and proceed to remove
the gear.

The camshaft and gear must be replaced as an
assembly. Before removing the camshaft and gear
assembly, remove the cylinder head and valve
assemblies. Then remove the operating plunger for
the breaker points and tappets.

Each timing gear is stamped with “O” near the edge.
The gear teeth must mesh so that these marks exactly
coincide when the gears are installed in the engine.
When installing the camshaft gear and shaft
assembly, be sure that the thrust washeris properly in
place behind the camshaft gear. Then install the
crankshaft retaining washer and lock ring.



N

4
Y 4
. o
3 @
7 L4
<’

\

v

e W

‘qiiu'.
“1 "b).

2

a, >
“a o

~ e -
A20 a~—— THESE MARKS MUST
‘:‘W 'X ALIGN WHEN INSTALL-
\

i NG TIMING GEARS.
s
5 l'/\\

{ 13

-

FIGURE 20. TIMING GEAR REMOVAL AND INSTALLATION

PISTONS AND CONNECTING RODS

Coserve the following procedure when removing
ostons and connecting rods from the engine.

1. Drain oil.

2 Remove the cylinder head and oil base pan from
the engine.

Semove the ridge from the top of each cylinder
with a2 ridge reamer before attempting piston
removal (Figure 21).

IMPORTANT before reaming may cause dama
e piston lands and break rings.

rod nuts. Lift the rod bearing cap frop
push the rod and piston assembly Q

scratching the crankpin and/gylinde
removing the piston and r

Mark each piston and rod assemb hey can be returned to
#eir respective cylinders after overhaul. Keep connecting rod
pearing caps with their respective rods.

wall when

N

=move the piston rings from the piston with a
ton ring spreader as shown in Figure 22.
ove the piston pin retainer and push the
#on pin out.

‘H 0 1
-
!

0
n !

Semowe ot and deposits from the piston surfaces
W = zoproved cleaning solvent. Clean the piston
e goawes with a groove cleaner or the end of a
S s fled to a sharp point (Figure 23) . Care
s e =een not to remove metal from the groove
E - _3

e D mot use a caustic cleaning solvent or wire
. @musn for cleaning pistons. These materials

T WIS DS

.22.

Forcing the piston from the cylin&er

When cleaning the
clude the rod bo

ing rods in solvent, in-
out all passages with

|

FIGURE 21. REMOVING RIDGE FROM CYLINDER

Inspection

The following text contains inspection procedures
concerning pistons and connecting rods.

1. Piston Inspection

a. Inspect the pistons for fractures at the ring
lands. skirts and pin bosses. Check for wear at
the ring lands using a new ring and feeler &
gauge as shown in Figure 24. Replace the
piston when the side clearance of the top
compression ring reaches 0.004” (0.10 mm) on
B43M and B48M; 0.008” (0.20 mm) on BF
and CCKA.




FIGURE 22. REMOVING PISTON RINGS

b. Replace pistons showing signs of scuffing,
scoring, worn ring lands, fractures or damage
from preignition. Excessive piston wear near
the edge of the top ring land indicates preigni-
tion.

. Connecting Rod Inspection

a. Replace connecting rod bolts and nuts with
damaged threads. Replace connecting rods
with deep nicks, signs of fractures, scored

varies from engine to engine. If a ng
pin falls through a dry rod pin bore=g \)
of its own weight, replace the rod

. Connecting Rod Bearin@uon (CCKA)

a. Inspect the bearings rrs, breaks, pitting
and wear. Replace bearing inserts that are
scored, have the overlay wiped out, show fa-
tigue failure or are badly scratched.

b. If the bearings appear to be serviceable, check
them for proper clearance. |f they exceed the
specified clearances, replace them.

Connecting Rod Bushing Replacement

a. Press out the old bearing with a press and pro-
per driver.

# b. After checking to be sure the right bushing is

used, carefully press the new bushing in with
the same driver used to remove the old one.

FIGURE 23. PISTON GROOVE CLEANING

FIGURE 24. CHECKING RING SIDE CLEARANCE




Most Onan engines use precision bearings that
do not require reaming. Be sure that the oiler
noles are at least half open to permit sufficient
oiling of the pin.

The bushing can then be finish reamed making
sure the oil spray hole remains open.

. Check all bushings for push fit of the piston

pin.

Connecting Rod Alignment

c

. Place the connecting rod in an alignment fix-

ture such as ““Connecting Rod Aligning Set”
Onan No. 420P173. This set can be used on
all models which require the ““Small Rod Adap-
ter’”” Onan No. 420P195.

b. Straighten or replace connecting rods twisted

more than 0.012" or bent more than 0.005"".

Rod Bearing Replacement (Piston in engine)

a.

[}

Rotate the crankshaft until the connecting rod
to which the bearing is fitted is down.

. Remove the connecting rod cap. Push the con-

necting rod up into the cylinder and remove
the bearing insert from the rod and cap.

. Clean the crankshaft journal and bearing in-

serts.

firmly on the crankshaft journal.

Insert a piece of Plastigauge on the lg
ing surface according to the directi

section and install and torque th . Re-
move the rod cap and measur rance of
the new bearing accordin lastigauge
width.

L 2

== e |

s 3 ]

L ) |

0 0 (e} 0 0
€~ MEASURE CLEARANCE HERE -
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FIGURE 25. MEASURING PISTON CLEARANCE

N
. Install new bearings in the connecting rod a
cap and pull the connecting rod assembly dox&
(e
is

-24 .

f. When the new bearing clearance has been

checked and is found to be satisfactory, apply
a light coat of engine oil to the journal and
bearings. Install and torque the rod cap.

X,

%

7
X
Z
Z
Z
Z

FIGURE 26. POSITIONING OF PISTON RING

AND MEASURING OF END GAP

4. Fitting Pistons
a. Proper piston tolerances must be maintained

for satisfactory operation.

b. Measure the piston to cylinder clearance as
to be sure the total

shown in Figure 25
clearance follows specifications.

5. Fitting Piston Rings
a. Install the piston ring in the cylinder bore.
Invert the piston and push the ring to the end of

ring travel, about halfway into the bore, which

trues the ring end gap. Check the gap with a

feeler gauge as shown in Figure 26.

. The practice of filing ring ends to increase the

end gap is not recommended. If the ring end
gap does not meetspecifications, check forthe
correct set of rings and the correctbore size. A
cylinder bore that is 0.001 inch under size will
reduce the end gap 0.003 inch.

~
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BOTTOM OF RING TRAVEL

FIGURE 27. METHODS OF MEASURING THE DIAME

4

CYLINDER BLOCK @inder taper exceeds 0.005inch (0.13 mm),

bore and hone to accommodate the next

1. Make a thorough check for cracks. Minute cracks & . . a poi
. oversize piston. Reading “A” compared to
may be detected by coating the suspected are @ reading “C" and reading “B” compared to

with a mixture of 25 percent kerosene and . Gty o i
: ! : reading “D” indicates whether or not the
percent light motor oil. Wipe the part dry cylinder is out of round. If the out of round

immediately apply a coating of zinc oxj . .
; ; exceeds 0.002 inch (0.05 mm), the cylinders
lead) dissolved in wood alcohol. If%R & must be rebored and honed for the next

str?iznéétfgitvivvfgt:rgzatlng willbeco red oversize piston. A reboring machine is used

when going to oversize pistons. The following

2. Inspect the cylinder bore for sc eck the repair data covers honing to oversize by use of
Welsh plugs for a tight, eve he fins for a hone.
breakage.
3. Check the cylinder bor per, out of round
and wear, with a cylin gauge, telescope
gauge or inside mi r (Figure 27). These
measurements sho taken at four places— Repair

the top and bottom of piston ring travel.

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

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

b. Also, lengthwise of the block, measure and 2.
record as “B” the cylinder diameter at the
piston skirt travel.

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

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

c. Crosswise of the block, measure and record as 250 to 450 rpm.
“C” the diameter of the top of the cylinder at
the greatest point of wear. 3. Lower the hone into the cylinder until it pro-
— d. Measure and record as “D” the diametergt the trudes 1/2 to 3/4 inch past the end of the cylin-
bottom of the cylinder bore and crosswise of der. Rotate the adjusting nut until the stones
| the block. come in contact with the cylinder wall at the nar-
e. Reading “A” compared to reading “B” and rowest point.
reading “C” compared to reading “D” indicates
,‘ cylinder taper. 4. Turn the hone by hand. Loosen the adjusting nut

until the hone can be turned.
-95-
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== 2D UCE CROSS HATCH SCRATCHES
FOR FAST RING SEATING

AVOID THIS FINISH

FIGURE 28. CROSSHATCHING

Connect drill to hone and start drill. Move the
none up and down inthe cylinder approximately
40 cycles per minute. Usually the bottom of the
cylinder must be worked out first because it is
smaller. Then when the cylinder takes a uniform
diameter, move the hone up and down all the way
through the bore. Follow the hone manufactur-

oiling the hone.

er’s recommendations for wet or dry honing a@d ),

Check the diameter of the cylinder regula®§§9

top, middle and bottom at 90° a

ing honing. A dial bore gauge is the ea
od but a telescoping gauge can be us i% the
size at six places in the bore; measu at the

When the cylinder is appr
mm) within the desired —change to fine
stones and finish the bore. finish should not
be smooth but as shown in Figure 28. The cross-
hatch formed by the scratching of the stones
should form an angle of 23°. This can be achieved
by moving the hone up and down in the cylinder
about 40 cycles per minute.

0.002" (0.05

Clean the cylinder block thoroughly with soap,
water and clean rags. A clean white rag should not
be soiled on the wall after cleaning is complete.
Do not use a solvent or gasoline since they wash
the oil from the walls but leave the metal parti-
cles.

Dry the crankcase and coat it with oil.

CRANKSHAFT

Inspect the bearing journals. If they are scored and
cannot be smoothed out by dressing down, replace
the crankshaft.

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

CRANK AND CAM BEARINGS

Removing camshaft or crankshaft bearings (Figures
29-31) requires complete disassembly of the engine.
Use a press or a suitable drive plug to remove the
bearings. Support the casting to avoid distortion and
avoid damaging the bearing bore during removal and
installation. Use oil on the bearings to reduce friction
when installing and again lubricate with oil after
installing.

New camshaft bearings

not require line reamj |
tion. Coat the beari i
friction. Place the [{ea
bearing bo

ision type which do
e boring after installa-
SAE 20 oil to reduce
on the crankcase over the
ith elongated hole in proper
vbsection facing out (except bores
nstall with bearing groove at the
start the bearing straight. Press the
in flush with the bottom of counterbore
ed the expansion plug (see Figure 29).

shaft main bearings are precision type which
t require line reaming or line boring after installa-
7/ They are available in standard size and under
size. Expand the bearing bore by placing the casting
in hot water or in an oven heated to 200°F (93°C).

If a torch is used, apply only a little heat.
Z IMPORTANT § Distortion will result from too much local
heat.

PRECISION TYPE - DO NOT LINE REAM OR BORE.

\'-57 7/32" (5.6 mm)

WITH HOLE
IN BEARING BORE

CAMSHAFT BEARING

FIGURE 29. CAMSHAFT BEARING

-26-
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To ease assembly, cool the precision bearing to
shrink it. Align the oil hole(s) in the bearing with the
oil hole(s) in the bearing bore. The oil passage must

f\pe at least 1/2 open. Lubricate bearings with SAE 20
)il before installing. The cold oiled precision bearing
should reguire only light taps to position it with a
driving tool. If head of lock pin is damaged, use side
cutters or Easy Outtool to remove and install new pin.
Apply oil to thrust washer (one used with each
bearing) to hold it in place while installing the
crankshaft. Qil grooves in thrust washers must face
the crankshaft and washers must be flat (not bent).
The two notches on each washer must fitoverthe two
lock pins to prevent riding on the crankshaft.

Original front bearing uses a separate thrust washer. Replacement
front bearing is a one piece assembly with thrust washer part of the
bearing. Do not use a separate thrust washer when installing this
replacement part.

REAR BEARING END PLATE

MEA DPLAY HERE
LOCK PIN (R IMENSIONS |
ALIGN ONE BEARING OIL HOLE DY LEARANCES)

WITH OIL HOLE IN
BEARING BORE

%2. CRANKSHAFT ENDPLAY

ﬁﬂlﬁ‘éﬂ @KSHAFT ENDPLAY
¢ the rear bearing end plate has been tightened
SHIM

ing the torque recommended in ASSEMBLY TOR-

BEARING QUES, check the crankshaft endplay as shown in

\ igure 32. If there is too much endplay (see
DIMENSIONS AND CLEARANCES for minimum and

FIGURE 30. BEARINGS FOR REAR BEARIN maximum endplay), remove the rear bearing end
plate and add a shim between the thrust washer and
plate. Reinstall the end plate making sure the thrust

washer and shim notches line up with the lock pins.
Torque and recheck endplay of the crankshaft.

Checking Bearing Clearance with
Plastigauge
1. Make certain that all parts are marked or iden-

LO

(= CK PIN tified so that they are reinstalled in their original
e positions.

2. Place a piece of correct size Plastigauge in the
bearing cap the full width of the crankshaft rod
o surface about 1/4 inch (6.35 mm) off center

Sbieesoan =~ e
AE%CKA?NS | I 3. Rotate the crank about 30 degrees from bottom
oIL :'OLSSH dead center and reinstall the bearing cap; tighten
4o Rev C the bolts to the torque specified in ASSEMBLY
REPLACEMENT TORQUES AND SPECIAL TOOLS. Do not turn

PRECISION TYPE - FRONT MAIN the crankshaft.

OO NOT LINE BORE OR REAM BEARING 4. Remove the bearing cap. Leave the flattened

= Plastigauge on the part to which it has adhered
and compare the widest point with the
graduations of the Plastigauge envelope to deter-

FIGURE 31. FRONT MAIN BEARING INSTALLATION mine bearing clearance.
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FIGURE 33. MEASURING BEARING CLEARANCE

OIL SEALS

The bearing plate must be removed to replace the oil
seal (see Figure 34). Drive the oil seal out from the
nside.

Before installing the seals, fill the space between lips
with a multi-purpose grease. This will improve seal-

§

<
“hen installing the gear cover oil seal, tap th X

inward until it is 1-1/32” (26 mm) on B43
848M, 31/32" (24.6 mm) on BF and CCK
mounting face of the cover.

When installing the bearing plate oil the seal
into the bearing plate bore to bo ainst the
shoulder in the plate bore. Use xpander or
place a piece of shim stock e end of the

crankshaft, when replacing thethe
damaging the seal. Remove the
the plate is in place.

ng plate to avoid
m stock as soon as

ASSEMBLY

1. Lubricate all parts with engine oil.

2. Position piston on its respective rod and install
the pin.

3. Install the rings on the pistons starting with the oil
control ring (Figure 35). Use a piston ring
spreader to prevent twisting or excessive expan-
sion of the ring. Compression rings have a dot or
the word “top” on one side of the ring to indicate
which side faces the top of the piston. Unmarked
piston rings can be installed either way. The oil
control ring has an expander; install the expander
first and then close until the expander ends butt.
The joint should be 180 degrees from the gap of
that ring. The second compression ring has an
expander also.

HEAVIEST COMPRESSION
RING IN TOP GROOVE

COMPRESSION RINGS

OIL CONTROL RING

&

FIGURE 35. PISTON RINGS

Use heavy fiber or § :
cup grease in space [Jig
between seals to |[f8
improve seal.

|-~ MOUNTING FACE

A VER
SERRIED OF GEAR COVER

OlL SEAL
= 1-1/32" (26 mm)

GEAR COVER O'L SEAL

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

1

:

= SEAL TO SHOULDER
OF THE PLATE BORE

REAR BEARING PLATE

OlL SEAL

FIGURE 34. GEAR COVER AND REAR BEARING PLATE OIL SEALS
«28 -




INSTALLATION OF PISTON IN
CYLINDER

1. Turn the crankshaft to position the number one
-~ rod bearing journal at the bottom of its stroke.

2. Lubricate the number one piston assembly and
inside of the cylinder. Compress the rings with a
ring compressor

. Position the piston and rod assembly in the
cylinder block.

Rod bolts are off-set toward outside of block.

O

4. Tap the piston down into the bore with the handle
end of a hammer until the connecting rod is
seated on the journal (Figure 36). Install the
bearing cap on the rod with the stamped
reference numbers matching the marks on the
rod. Install and tighten the bolts evenly in steps to
the specified torques.

The bearing cap must be tapped to properly align
it with the rest of the connecting rod. Clearance
varies on the journal if this is not-done.

Install the remaining piston and rod in the same
manner. Crank the engine over by hand to see
that all bearings are free.

N

5. Install the oil base with a new gasket.

6. Install the cylinder heads

7. Replace oil and break in engine.

CYLINDER HEADS

Remove the cylinder heads for cleaning each 200
hours or when poor engine performance is noticed.

1. Use a 1/2 inch socket wrench to remove cylinder
head bolts. Lift heads off.

IMPORTANT

After removing heads, clean out all carbon
deposits. Be careful not to damage the outer

sealing edges whe skets fit. The heads are
made of alumi can be damaged by
careless hand@

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

. Use new h ets and clean both the heads
and the cylindef\block thoroughly where the head
ask st.
g %0
4. Pla in position and follow head torque
sequence shown in Figure 45. Start out

i
%ﬂng all bolts to 5 ft. Ib (7 Nem), then 10ft. Ib
em), etc., until all bolts are torqued.
<2/

@ the Assembly Torgue Section of this manual.

Recheck torque before engine has run a total of
25 hours. (50 hours for CCKA).

NO.1 CYLINDER

NO.2 CYLINDER

FIGURE 37. CYLINDER HEAD TORQUE SEQUENCE

- 29.




