


This Safety Alert Symbol Indicates Important
Safety Messages In This Manual When You

See This Symbol Carefully Read The Message
That Follows and Be Alert To The Possibility
Of Personal Injury Or Death

IF THIS MACHINE IS USED BY AN EMPLOYEE OR IS
LOANED OR RENTED, MAKE ABSOLUTELY CERTAIN
THAT THE OPERATOR(S), PRIOR TO OPERATING:

1. IS INSTRUCTED IN SAFE AND PROPER USE.

2. REVIEWS AND UNDERSTANDS THE M AL(S)
PERTAINING TO THE MACHINE.
Q)
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4\ warNING

ARTING ENGINE

OR’'S MANUAL SAFETY MESSAGES
LL SAFETY SIGNS ON MACHINE
R THE AREA OF OTHER PERSONS

LEARN & PRACTICE SAFE USE OF
CONTROLS BEFORE OPERATING

IT 1S YOUR RESPONSIBILITY TO UNDERSTAND AND FOLLOW MANUFACTURER'S INSTRUCTIONS
ON MACHINE OPERATION, SERVICE, AND TO OBSERVE PERTINENT LAWS AND REGULATIONS.
OPERATOR AND SERVICE MANUALS MAY BE OBTAINED FROM YOUR EQUIPMENT DEALER.
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ENGINE SAFETY PRECAUTIONS

It is recommended that you read your engine manual and
become thoroughly acquainted with your equipment 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 focal, 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.

¢ 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.

Protect Against Moving Parts
¢ Do not wear loose clothing in the vicinity oPm\i

parts, such as PTO shafts, flywhee\ ,

couplings, fans, beits, etc.
e Keep your hands away from moving

e, disconnect

ing of the engine.

Batteries

e Before starting work on t
batteries to prevent inadverte

e DO NOT SMOKE whil g batteries. Lead acid
batteries give off a highlycexp)osive hydrogen gas which

can be ignited by filame, 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.

o 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
approved flexible line. Do not use copper piping on
flexible lines as copper will work harden and become
brittle enough to break.

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

Exhaust System

¢ Exhaust products of any internal combustion engine
are toxic and can cause injury, or death if inhaled. All
engine installations, especially those within a confine,
should be equipped with an exhaust system to dis-
charge gases to the atmosphere.

es to heat a compartment.

5 \’S exhaust system is free of leaks.
aust manifolds are secure and are not
nevenly torqued.

¢ Do not use exh

Engine ugt Gas (Carbon Monoxide) is Deadly!
xide is an odorless, colorless gas formed by
combustion of hydrocarbon fuels. Carbon

is a dangerous gas that can cause un-

Car
P
ide
0 ousness and is potentially lethal. Some of the
@j ptoms or signs of carbon monoxide inhalation are:

Dizziness e Vomiting
* Intense Headache e Muscular Twitching

* Weakness and Sleepiness * Throbbing in Temples

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

The best protection against carbon monoxide inhalation is
a regular inspection 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.

Keep the Unit and Surrounding Area Clean

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

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

INTRODUCTION

This manual deals with specific mechanical and
electrical information needed by engine mechanics
for troubleshooting, servicing, repairing, oroverhaul-
ing the engine.

Use the table of contents for a quick reference to the
separate engine system sections.

The troubleshooting guide is provided as a quick
reference for locating and correcting engine trouble.

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

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

If a major repair or an overhaul are necessary, a
I, 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 parts, always use the com-
plete Model and Spec number as well as the Serial
number shown on the nameplate.

ENGINE EFERENCE

Identif N4 el by referring to the MODEL and
SPEC\{grecification) NO. as shown on the unit

ordering replacement parts.

SERVICE.

ARNING

ID POSSIBLE PERSONAL INJURY OR
PMENT DAMAGE, AN AUTHORIZED SER-
E REPRESENTATIVE MUST PERFORM ALL




SPECIFICATIONS

This manual contains S| 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) __________ 40.33" 43.7" 47.73" 49.83"
(660.4cm?3) (775cm3) (782cm3) (816cm3)
Bore 3.13" 3.25" 3.25"
(79.5mm) (82.5mm) (82.5mm)
Stroke 2.62" 2.62" 3"
(66.6mm) (66.6mm) (76.2mm)
Compression Ratio 7to1 6.6to1 7to1
Crankshaft Horiz
Valves Mec
Oil Capactiy with Filter Change — 4 pts. (1.91) 4 qt. (3.81)
Qil Capacity without Filter Change 4 pts. (1 71) 3.5pts. (1.71)  3.4qt. (3.21)
Battery Charging System 12 Volt, 15 eel Alternator (20 amp CCKA)
Kg SPECIFICATIONS
Tappets (Cold)
Intake @ 008" (0.20mm) .008” (0.20mm) .008" (0.20mm) .007"’ (0.18mm)
Exhaust ~) 013" (0.33mm) .013” (0.33mm) .013" (0.33mm) .016" (0.41mm)
Breaker Point Gap (9NN .020” (0.51mm) .021” (0.53mm) .021"" (0.53mm) .020"" (0.51mm)
Spark Plug Gap (GP\"x 025" (0.64mm) .025" (0.64mm) .025" (0.64mm) .025" (0.64mm)
Ignition Timing (Cold, Statiogétting) — 21°BTC 21°BTC 21°BTC 20°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
*Crankshatt ENd Play = « «s « s b e s isms: o5 w06 508 o0 mim 06159 468 6 608 3 0.006 0.15 0.012 0.3
Camshaft Bearing to: Camshaftdinin c s s wcimssmrasass oseoasiess 0.0015 0.38 0.0030 0.084
Camshaft End PV, & « - i b i om0 5158 i S Tmmsis=elefii s s sl 4 ) 1 80 w1 3, 51§, 5 & 0.003 0.08
*Crankshaft Rod Journal to Rod Bearing . ...................... 0.0020 0.51 0.0033 0.08
Connecting Rod ENA PIAY . « s «ts s s s s s 5 5w m oo s o w7 5 s i s 00 5 0.002 0.05 0.016 0.41
Timing Gear Backlash: .« « .« o x seitfetk @ sgss i 515 1 o 155 800825 ) 58 56 g 909 0.002 0.05 0.003 0.08
Oil Pump Gear Backlash : w5 5 ov's s e s s s me o s ws o m s o ss s o st s 0.002 0.05 0.005 0.13
PISTON AND CYLINDER
Piston: Pin iRISTORNG: 7 « s & 1 onemtste & i 1o 15 i o 50 5 o166 w550 a8 e 0.0002 0.005 0.0004 0.010
Piston PINin RO . . oo ittt e e e e e 0.0002 0.005 0.0007 0.018
%Piston RINGGap iTICYURMERER: i & « = & & 5ms 5 o is 610 1w 505 55 00, 5175, 55 508 51 51 8508 0.0 0.25 0.020 0.51
Piston Clearance in Cylinder - Measured .10 Below QOil
Control Ring, 90° from Pin. ... .. oo vt 0.03 0.003  0.084
Cylinder Bore — Standard Size . ... ... ., 45 79.362 3.1255 79.388
Crankshaft Main Bearing Journal — Standard Size.......... .. @ 992 50.8 2.0000 50.8
Crankshaft Rod Bearing Journal — Standard Size . ........: Xb .6252 41.28 1.6260 41.30
TAPPETS AND VALVES @
*Valve Seat Width . . . .o e % ...... 132 08 1/8 3.2
*Valve Face Angle. . .. ovvvieeieneeneenn. SN0 &A.o e 440 440
*Valve Seat ANGIe . . . oot @ ......... 459 45°
Valve Stem to Guide — Intake. . . ........... NG 0.0010 0.03 0.0025 0.06
Valve Stem to Guide — Exhaust ... ...... Q ............. 0.0025 0.06 0.0040 0.10
Tappet to Cylinder Block Clearance . . 9, @ 72N 0.0015 0.04 0.0030 0.08
Tappet Adjustment (Clod) ........ %
Tappet Adjustment (Cold \
R (O \\ YRR 0.007 018  0.009  0.23
*EXRAUSt. « o v v @ ....................... 0012 030 0014 035
* - Frequently used overhaul%@
ASSEMBLY TORQUES BOLT TORQUE FT.-LB. Nm
Gearcase Cover. . .............. 8-10 11-14
Cylinder Head Stud Nuts (Cold) .. 14-16 19-22
Assembly torques as given here require the use of a Rear Bearing Plate Screws .. ... .. 25-27 34-37
torque wrench. These assembly torques will assure Starter Mounting Bolts. ......... 18-20 24-27
proper tightness without danger of stripping the Connecting Rod Bolt........... 14-16 19-22
threads. If a torque wrench is not available, you will Flywheel Cap Screw. . .......... 35-40 48-54
have to estimate the degree of tightness necessary for Other 5/16" Cylinder Block
the stud, nut or screw being installed and tighten ac- Studand Nuts .............. 8-10 -11-14
cordingly. Be careful not to strip the threads. Check Oil Basecs ssss mis vis ais o35 siias 46 18-23 24-31
all studs, nuts and screws often. Tighten as needed to Manifold Mounting Stud Nuts.... 8-10 11-14
prevent them from working loose. O PUMD ciss 5 505 5 8 5 5 -5 snsuls s seleims 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). J
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 ... .vneiii e 0.006 0.15 0.012 0.3
Camshaft Bearing to Camshaft ... 0.0015 0.38 0.0030  0.084
Camshaft ENd Play ....ccouiuiiiiiiuennenereneinieineeteeeennn. 0.003 0.08
*Crankshaft Rod Journal to Rod Bearing ............oooineenn. 0.0020 0.51 0.0033 0.08
Connecting Rod ENd Play. .....co.vvniiiiiniiiiniinenes 0.002 0.05 0.016 0.41
Timing Gear Backlash ...........cooiiiiiiiiieiniiiiiiaeneen. 0.002 0.05 0.003 0.08
Oil Pump Gear Backlash ..........cooiiiiiiiieieiiiianens 0.002 0.05 0.005 0.13
PISTON AND CYLINDER
Piston Pin in PistOn . ....oviiiiiiiiieiirierssscnrinsassescnens 0.0002 0.005 0.0004 0.010
Piston Pin in RO ... v iie ettt 0.0002  0.005 0.0007 0.018
*Piston Ring Gap in Cylinder...........coiiiiaiiniieananenn. 0.010 0.25 0.020 0.51
Piston Clearance in Cylinder—Measured 0.10 Below Oil
Control Ring, 90° from Pin........cooiiiiiiiiiiiieennnn. 0.004 ; .006 0.15
Cylinder Bore—Standard Size ...........cooeiiiiiiieenenes 3. .53 3.250 82.55
Crankshaft Main Bearing Journal—Standard Size .............. 50.8 2.0000 50.8
Crankshaft Rod Bearing Journal—Standard Size ............. . 6 41.28 1.6260 41.30
TAPPETS AND VALVES \No
*Valve Seat Width .....cvviriiiiiiiinneneniiienaennns \ /32 0.8 1/8 3.2
*Valve Face ANgle . ..oy Q 44° 44°
Valve Seat ANgle ... —. 45° 45°
Valve Stem to Guide—Intake ............oooeeeesn 0.0010  0.03 0.0025  0.06 ‘
Valve Stem to Guide—Exhaust ............ ... /

Tappet to Cylinder Block Clearance

* - Frequently used overhaul values.

ASSEMBLY T
BOLT TORQUE @@

Gearcase Cover ..........A....
Cylinder Head Cap Screws (Cold)
Rear Bearing Plate Screws .......
Starter Mounting Bolts...........
Connecting Rod Bolt ............
Flywheel Cap Screw .............
Other 5/16" Cylinder Block

Studand Nuts.................
Ol BASE: .« sishenis s v oo mie aivio s s o ai winsts
Intake Manifold Mounting

Oil PUMP.: cse s vovmunssossissss

ValVe CONEY . ...aces s aimsismons

Exhaust Manifold Mounting
SCrEWS . ot vvieieeieeeeneenennn

8-10
16-18
25-27
18-20
14-16
35-40

8-10
18-23

6-10
7-' 9
8- 8

9-11

:'..:::: 0.0035  0.09 00040 0.10
........ 00015 004 00030 008

UES AND SPECIAL TOOLS

FT.-LB. Nem

11-14
22-24
34-37
24-27
19-22
48-54

11-14
24-31

8-14
10-12
6- 8

12-15

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

Valve Seat Driver

Valve Guide Driver

0il Guide and Driver

Combination Bearing Remover (Main and Cam)
Combination Bearing Driver (Main and Cam)
Flywheel Puller

d



DIMENSIONS AND CLEARANCES

FOR CCKA ENGINE

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

Minimum Maximum
Inches (mm) Inches  (mm)
Valve Stem.in Guide — IAtaKe: s« c s v usmssasmsmre s us ssneovsess 0.001 0.03 0.0025 0.06
Valve Stemn in'Guide — EXRUSE . .« s 55 5 6 o 5 5 @ o s 915 5000w sy 50100 00 0.0025 0.06 0.004 0.10
Valve Seat Interference Width .. ... ...t 1/32 0.8 3/64 1.2
Valve FACe ANGIE . ..ttt et et e e e e 44° 44°
Valve SEat ANGIE. .« . v vt vttt ettt 45° 45°
Crankshaft MainBearing. .. .......ciiiiiiiiiiiiininnennnnn, 0.0025 0.06 0.0038 0.10
Crankshaft ENd Play . ... ..ot everrannuansnonsonecanoonannens 0.006 0.15 0.012 0.3
CamshaftBearing .. .......cciiiiiiiinieireienanerennaennans 0.0015 0.38 0.003 0.08
CamShaft ENA PIaY . . .« o e v ve v e ue oo minos s s s s s s 0.003 0.08
RO BOATING oivs s 2 0 v o0 v e v saenaenonesomadssisssomsnsnssses 0.0005 0.013 0.0023 0.058
Connecting Rod-ENd Play:. . . .. . cos e iceeuesssvesianisimonssssss 0.002 0.05 0.016 0.41
Timing Gear Backlash ..... . ..o os 6% 6 s 655080688605 s0msmennns 0.002 0.05 0.003 0.08
Oil 'Pump ‘Gear: Backlash ... i.si.c 58 s o5 58 s 585 5 65 rie 5,0 sgrerionanFoe o o 0.002 0.05 0.005 0.13
Piston to Cylinder, Conformatic Type (Measured below oil-controlling
ring — 90° from pin) Clearance. . .. ........ooeiuuuiinneennnn. 0.0035 0.09
Piston Pin in PisStOn. . oo i e it it e e it et et
Piston Pinin ROd ..ot ittt e et e e e e 0.0006 0.015
Piston Ring Gap in Cylinder . . <« s v vemsvnssesoses saasernansas 0.023 0.58
Crankshaft Main Bearing Journal — Standard Size ........... e 2.000 50.8
Crankshaft Rod Bearing Journal — Standard Size............ XXO 1.6252 41.28 1.6260 41.30
Cylinder Bore — Standard Size . .. ..........coviinn. . 3.248 82.50 3.249 82.52
Valve Tappet Adjustment %
DIV Ee 5 2o 6 0 o s o 31 91 &5 ........ 0.006 0.15 0.008 0.20
EXhauSt. . oottt e @ .......... 0.015 0.38 0.017 0.43
Breaker Point Gap (Full Separation). . ........ . \C.\NNT7.......... 0.20” (51 mm)
Spark Pu

0.25"” (0.64)
200BTC

o
Spark PlugGap. ... vvveeeeeeaeenns . \
Ignition Timing Advance (Engine Runningk;

EMBLY TORQUES

ASSEMBLY TORQUES

Assembly torques as given here require the use of a
torque wrench. These assembly torques will assure
proper tightness without danger of stripping the
threads. If a torque wrench is not available, you will
have to estimate the degree of tightness necessary for
the stud, nut or screw being installed and tighten ac-
cordingly. Be careful not to strip the threads. Check
all studs, nuts and screws often. Tighten as needed to
prevent them from working loose.

BOLT TORQUE FT.-LB
Cylinder Head Cap Screws. . . . ... 29 - 31
Rear Bearing Plate Nuts ........ 20-25
Starter Mounting Bolts . . ....... 25-30
Connecting Rod Bolt .......... 27 - 29
Flywheel Cap Screw ........... 30-35
Other 5/16" Cylinder Block

Studsand Nuts <<« s s+ vwwasss 10-12

Oil Base. ...... camveomswnsssdss 38-43
Manifold Mounting Bolts. . . ... ..

Nm

34

41

14 -
52 -
20 -

-42
97 -
- 41
37-
.48

34

16
58
27



ENGINE TROUBLESHOOTING

GASOLINE ENGINE
£ TROUBLESHOOTING
GUIDE

CAUSE

STARTING SYSTEM

Loose or Corroded Battery Connection

Low or Discharged Battery

Faulty Starter

Faulty Start Solenoid

IGNITION SYSTEM

lgnition Timing Wrong

Wrong Spark Plug Gap

Worn Points or Improper Gap Setting

Bad Ignition Coil or Condenser

Faulty Spark Plug Wires

FUELXSTEM

Out of Fuel - Chegil( "\

Lean Fuel M|xtué(- MC‘M(

Rich Fuel Mix@zecanCReke Stuck

Engine Floofk&d \\\>

Poor Quafi i’ Ryet//

Diaty Carduretdy

elefefofe

Q{}Q\Alr OrzHler

D\QXWGI'(S(

[(e?\he\\‘{\v\? Fuel Pump

Y

INTERNAL ENGINE

/)Wrong Valve Clearance

Broken Valve Spring

e
W\

Valve or Valve Seal Leaking

((\4/
>
“

Piston Rings Worn or Broken

Wrong Bearing Clearance

COOLING SYSTEM (AIR COOLED)

Poor Air Circulation

Dirty or Oily Cooling Fins

Blown Head Gasket

LUBRICATION SYSTEM

-
[ ]

Defective Qil Gauge

Relief Valve Stuck

Faulty Oil Pump

Dirty Oil or Filter

)
Sz

Oil Too Light or Diluted

QoD e

Qil Level Low

Qil Too Heavy

1)) o[ @] of®

Dirty Crankcase Breather Valive

‘THROTTLE AND GOVERNOR

Linkage Out of Adjustment

Linkage Worn or Disconnected

Governor Spring Sensitivity Too Great

Linkage Binding




OIL SYSTEM

CRANKCASE OlIL IMPORTANT Do nPt overtill crankcase. Do not use service

i i . DS oil. Do not mix brands nor grades of motor
Change crankcase oil according to the oil chart and oil. Engine damage could result from mixing non-compatible oils.
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
quality detergent oil. Oil must meet or exceed the API
(American Petroleum Institute) desianation SE or SE/
CC. For temperatures above 32°F (0°C), use SAE 30
oil; for temperatures below 32°F (-0VC), use 5W30.

ENGINE OIL CHART

PINTS (LITRE) olL FILTER
MODEL PINTS (LITRE) W/FILTER CHAN CHANGE
BF 4 (1.9) N/A 25 N/A
B43M 3-1/2 (1.7) N/A N/A
B48M 3-1/2 (1.7) 4 (1.9) S. 50 hrs.
CCKA 7 (3.3) 8 (3.8) rs. 100 hrs.

* 25 hours initial fill. BREATHER HOSE

HOSE CLAMP

%@ CAP AND VALVE

CLAMP

BAFFLE

/
ALWAYS REPLACE \
TIGHTLY OR OIL :
LEAKAGE MAY OCCU@ BREATHER TUBE ———M

WARNI

REMOVR\QI (VAP FIGURE 2. CRANKCASE BREATHER FOR CCKA
WITH EN RUN-

NING; OIL wiLL

POSSIBLE INJURY. OIL FILTER (if equipped)
Change the crankcase oil filter according to the oil
chart; change more frequently in extremely dusty con-
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

- ADD ONE PINT (0.5 litre) Crankcase Breather

a5 This engine uses a crankcase breather valve for
maintaining crankcase vacuum. If the crankcase
becomes pressurized as evidenced by oil leaks at the
seals, clean baffle pack and valve in a suitable solvent.

FIGURE 1. CRANKCASE OIL FILL
9.



BREATHER
TUBE

HEX. HEAD
CAPSCREW

FLAT
WASHER

VALVE\@

COVER

GASKET

FLAT
WASHER

_ BREATHER
BAFFLE

FIGURE 3.

PRESSURE LUBRICATION

Pressure lubricated engines use an oil pump to
lubricate engine parts. If oil pressure islow, thepump
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. Oil 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 TURNEIE) -
ON LEFT SIDE =

UNSCREW OIL PUMP ASSEMBLY
FROM INTAKE CUP AT THIS POINT
(To reassemble reverse the procedure)

A6

FIGURE 4. OIL PUMP ASSEMBLY

bump gaskets are installed, they should be
e thickness as those removed. A gasket kit
7Arious 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 asticky 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- Check the adjusting needles and nozzle for damage.
TION If float is loaded with fuel or damaged, replace it. The

float should fit freely on its pin without binding.
To clean the carburetor, soak all components 4 P $

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

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

§ cHokevawve

CHOKE SHAFT ./ ?
AND LEVER :
|

) |

=Y FLOAT VALVE
ASSEMBLY

FLOAT AND LEVER
ASSEMBLY

MAIN ADJUSTING
/’l NEEDLE
CARBURETOR BODY

-— IDLE ADJUSTING
NEEDLE

THROTTLE STOP SCREW

THROTTLE SHAFT
AND LEVER

°
GASKET ()
\

THROTTLE VALVE
<*— FUEL LINE

FIGURE 5. EXPLODED VIEW OF CARBURETOR

CARBURETOR
INLET PLATE

FUEL INLET



DIAPHRAGM
GASKET
PLATE.PUMP SPRING

SPRING
PUMP BASE

PUMP COVER

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.

. Grasp pump and carefully pull apart. Diaphragm,
plunger, return spring, pump body and mounting
gaskets will now be loose.

. Internal fuel pump parts are available in a repair
kit.

5. Ensure that clamps are replaced on fueldir@
Use care when reassembling p N s
IMPORTANT must be perfectly aligned, or eak,

creating a fire hazard. @

]I'l'llillll"l‘ v

1N
‘?’ (3.18 mm)

FIGURE 6. FLOAT ADJUSTMENT

-12-

@

CARBURETOR SEMBLY AND

REPAIR (Fi
Removal i&
1. Refd ai<> aner and hose.

t governor and throttle linkage, choke

emove carburetor from intake manifold.

lways work on carburetor in clean conditions.

Replacing Needle and Valve Seat

1. Remove four screws from top of carburetor and
lift off float assembly.
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.

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

Install new bowl gasket.

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

PR LN

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.

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

<



CARBURETOR ADJUSTMENTS

The carburetor has a main fuel valve adjusting screw
and an idle valve adjusting screw (Figure 7). A low

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.

. Hold engine at idleNgtfsition 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.

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

0 o

2. Now open main fuel valve 1-1/4 turn
counterclockwise from seat. FIGURE 8. LOW SPEED ADJUSTMENT ON
' VARIABLE SPEED GOVERNOR
3. Close idle valve in same manner and open it one
turn (counterclockwise).
-~ 4. This initial adjustment will permit engine to start GOVERNOR
and warm up prior to final adjustment. These engines are adapted for use where a wide
range of speed settings is desired (see Figure 9).
- Engine speedis controlled atany given point between
minimum and maximum by simply shifting the throt-
MAIN FUEL . o .
(HIGH SPEED) tle lever on the dashpanel until the desired speed is
ADJUSTMENT reached.
The fixed spe ard) and the variable speed
(optional) ives an automatic decrease in
sensitivity Whe e speed is increased. The result is
goodSta all speeds.
Ar <gtrument for checking engine speed is
Or accurate governor adjustment. Engine
THROTTLE | | CUUSTMENT ¥gan be checked with a tachometer.
SCREW
“ SIDE VIEW REAR VIEW eck the governor arm, linkage, throttle shaft, and
ever for binding condition or excessive slack and
wear at connecting points. A binding condition atany
point will cause the governor to act slowly and
FIGURE 7. WRAIN FIJEL AHD IOLEMALEE A8 6@ 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
Final Adjustment @ hand while the engine is idling to check for above
1. Turn main fuel valve in until engin sses (lean conditions.
mixture), then turn it out point where
engine runs smoothly u e runs unevenly If the governor is hunting or not operating properly,
(rich mixture). Turn v, id-point between adjust as follows and as shown in Figure 9.
lean and rich so engi ns smoothly. (This 1. Disconnect linkage (A) from one of holes (C).
- should be 1-1/4 t om seat.)

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

3. 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.

The governor control spring is factory setin 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.



THROTTLE STOP

CARBURETOR
THROTTLE PLATE

GOVERNOR CONTROL
LINKAGE

GOVERNOR SPRING GOVERNOR
ARM *

LOW SPEED
STOP ADJUSTMENT

GOVERNOR
SHAFT YOKE

FIGURE 9. VARIABLE SPEED
GOVERNOR ADJUSTMENTS

AIR
INTAKE
TUBE

BREATHER TUBE
B882-1

AIR CLEANER

E ‘ . : : : : : z If air cleaner becomes too dirty, engine will
IMPORTANT not receive sufficient air to run properly.

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

Engineisequipped with apaperelement. 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 around the precleaner.
Knead into and wring excess oil from precleaner.

2. Depending on conditions in which the tractor is
operating, the inner paper element should be
replaced whenever it becomes excessively dirty
or oily.

"7 Never run engine with air cleaner remov-
E ':M:PO: R: T: AN: T. i ed. Dirt will enter engine and wear out

rings causing excessive blow-by.

WASH

. SQUEEZE DRY

COAT WITH OIL
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:

Carburetor Idle Adjustment

1. Allow the engine to run at least 10 minutes to

GASOLINE IDLE
ADJUSTMENT

ADJUSTMENT
(EARLY PRODUCTION)

warm it up.

2. Move engine speed control to SLOW position. The
engine should run at about 1300 rpm.

3. Turn the idle needle out (counterclockwise) until
engine begins to slow down or run unevenly. Re-
member this position.

4. Turn needle in (clockwise) past the position
where the engine runs smoothly until it begins to
slow down or run unevenly.

5. Back the needle out to a position approxima

halfway between the two positions. This s
provide a smooth running idle. S

IMPORTANT

t its

Do not force the

S
seat; doing so will t.

Carburetor Main (Load) Adjusth

If engine runs unevenl
ty carburetion, the main
justment.

or full load due to faul-
justing needle needs read-

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-
out hesitation, main adjustment is correct. If not,
turn needle outward about 1/2 turn and again
slow the engine down and release the mechanism.
Continue until the engine accelerates evenly and
without a hesitation after releasing the governor.

FIGURE 11. GASOLINE IDLE ADJUSTMENT

5. unt (alternate increase and de-
, open the main adjusting needle
o not open more than 1/2 turn be-

aximum power point.

If engine te

crease O

a littl
nd

S

<

carburetors do not have a main adjustment jet.

@retor Float Adjustment

Disconnect throttle control, choke cable, and fuel
line from carburetor.

With a screwdriver, remove the three screws on
the top of the carburetor and lift off.

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
cover gasket and the free end of the float (side op-
posite needle and seat). See Figure 12.

If it is necessary to reset the float level, bend the
float near the shaft to obtain the correct level.

THIS DIMENSION
SHOULD BE 1/4”

FIGURE 12. FLOAT LEVEL ADJUSTMENT
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Carburetor Cleaning

Carburetor 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 a
complete repair kit. Refer to Parts Catalog.

Gasoline diluted oil may indicate a faulty fuel pu

\\

dry

AIR CLEANER
Most engines used for tractor applications({til

element air cleaner.

IMPORTANT

Never run th@%with the air

cleaner ele ed. Dirt will en-
ter the carbtiketor) and score the cylinders.

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 accurately adjust the throttle
stop screw (A) to 1000 rpm when carburetor
throttle is held closed.

idle mixture (B) so en-

N

Readjust the c
gine runs sm

w

Chec th@ ment made in step 1 and read-
jus irz> m idle speed if necessary.
4, e nuts at (C) so the engine will run at
pm in the “slow’ position. To increase
d, 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
excessive grease or oil.

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

-16 -
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| (®
] - HIGH SPEED -
ADJUSTMENT %

LOW SPEED ADJUSTMENT IDLING POSITION

‘ THROTTLE
CONTROL ROD

(EARLY STYLE)

(
QS

N4

FIGURE 14. GOVE RN%@TMENT
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ENGINE DISASSEMBLY

DISASSEMBLY/ASSEMBLY
General

When 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.
2. Disconnect all exhaust lines and electrical lines.

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

4. Remove all housings, shrouds, blower housings,
etc.

5. Remove flywheel, using a puller or pry bar
method.

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

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

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

9. Remove breaker point box.

10. Remove oil base, oil pump and cylinder heads.

11. Remove valves, springs, lifters, etc.
12. Remove camshaft and gear assembly.

13. Remove connecting rods and pistons. © @ </
14. Remove rear bearing plate. \K\

15. Remove crankshaft.
16. Remove front bearing.

;eep valve

eir respec-
arts failure.

Keep all parts in their respective or
assemblies together. Return rod
tive pistons. Analyze the reas

Suggested Assembly Procedure

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

-18-

1. Use the proper bearing driver to install front main
bearing after coating it with a light film of oil.

Insert rear main bearing in rear bearing plate.
Install crankshaft and rear bearing plate.
Install pistons and connecting rods.

Install camshaft and gear assembly.

Install valve assemblies.

Install oil pump, oil base and cylinder heads.
Install breaker point box.

Install all accessories such as oil filter, starter, fuel
lines and spark plugs.

Install crank gear, aligning crank gear mark with
cam gear mark.

11. Install gear cover and oil seal.
12. Install flywheel.
13. Set breaker poi

© o NGO A ®N

—
©

tain proper timing.

ust leaks. Adjust carburetor and governor for
speed and sensitivity.

appet 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 foliows:

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

2. Remove all parts necessary to gain access to
valve tappets.

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

4. 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 for the
left cylinder.



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
6. Check the tappet clearance on the exhaust valve. valve head. Tappets are also replaceable from the

valve chamber, after first removing the valve

See the specifications section of this manual. s
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.

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
screws securely. Torque manifold bolts to the width of the seat band should be 1/32-inch to
specified torque. 3/64-inch (0.79 to 1.2mm) wide. Grind only enoughto

assure proper seating.

mpound from engine parts
its proper location. Check
each valve f ht seat, using an air pressure
testing too atool is notavailable, make pencil

VALVE SYSTEM mark§t intervals across the valve face and observe if

Remove all grindi
and place eac

_ . the ryb off uniformly when the valve is rotated
Properly seated valves are essential to good engine par n against the seat.

performance. The aluminum cylinder heads are
removable for valve servicing. Do not use a pry to
loosen the cylinder head; rap sharply on the edge with
a soft faced hammer, taking care not to break any@r

d

oil the valve stems and assemble all parts
ed.

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

cooling fins. A conventional type valve spring lif
may be used when removing the valve spring loc
which are of the split type. Clean all carbond

from the cylinder heads, piston tops, valv
etc. If a valve face is burned or warped,

worn, install a new one. @

m

// “
E VALVE -t |
.
| ) ]
' /,’o Z SEAT i SEAT
7/ 7 L
vy 8
WG O
. K7
A273 '
Ce
WRONG
RIGHT
NOTE: USE A STANDARD AUTOMOTIVE- NOTE: SEE VALVE TAPPET
TYPE WRENCH TO ADJUST THE CLEARANCES IN TEXT. VALVE ADJUSTING
TAPPETS. ~ SCREW
) ‘_]m‘ VALVE RETAINER
VALVE SEAT % VALVE SPRING, !
A, - o o
e VALVE GUIDE & =g o] A ‘
b

o ©

FIGURE 15. VALVE SYSTEM
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BF, B43M, B48M 3. Turn the puller bar bolts in, alternately, until the
INTAKE 0.008 IN. (0.20 mm) wheel snaps loose on the shaft.

EXHAUST 0.013 IN. (0.33 mm)
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.

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

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.
FIGURE 16. VALVE CLEARANCE
FLYWHEEL GEAR COVER
Removing the flywheel is a relatively simple process, After removing (theqmounting screws, tap the gear
but the following procedure must be followed to avoid covergen ith tfaced hammerto loosen it (see
damage to the gear case and possible injury to the Figure 18). <o

operator.

1. Turn the flywheel mounting screw outward about
two turns.

up. Turn the governor cup so that the lined
WARNING: Do not remove the at the three o’clock position. Use a small a-
screw completely since it acts as a t of grease to assist in holding governor cup in
restrainer when the flywheel snaps \ ition. The smooth side of the governor yoke must
loose. If the flywheel is not heldh$: \ e against the governor cup. Turn the governor arm
the screw, the spring action inlthe \\ and shaft clockwise as far as possible and hold in this
wheel will cause it to fly offwith™~ position until the gear cover is installed flush against

great force which can cause\injury the crankcase. Be careful not to damage the gear cover
to the operator. oil seal.
2. Install a puller bar on the flyw ,-'. 5) shown in
Figure 17.
@ GOVERNOR CUP
YEEL PULLER 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 spacer if its arms are worn or

Mou’:aLngEE‘Rew 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.

883

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

FIGURE 17. BLOWER WHEEL PULLEY center pin.
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3

GOVERNOR CUP
ROLL PIN

ROTATE
GOVERNOR CUP
SO THAT ROLL PIN
FITS INTO THE
METAL LINED
HOLE IN THE CUP

/ GOVERNOR
z SHAFT

T 777 72222 llld

GOVERNOR

SHAFT YOKE
(Smooth Side
Toward Cup)

OlL SEAL

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

FIGURE 18. GEAR COVER ASSEMBLY

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, as illustrated. Hold the
cup against the flyballs when measuring. If the
distance is less (the engine will race, especially at no
load) remove the center pin and press in a new pinor
grind off the hub of the cup as required. The camshaft

N

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

AS INDICATED. *“ . Py B% o3

CENTER PIN

SNAP RING

GOVERNOR CUP

GOVERNOR FLY BALL:

FIGURE 19. GOVERNOR CUP DETAIL
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of either the crankshaft gear or the
becomes necessary, always install

% remove the crankshaft gear, first remove the snap

center pin cannot be pulled outward or removed
without damage. If the center pin extends out too Q
the cup will not hold the flyballs properly. S

ihg 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 thatthese marks exactly
coincide when the gears are installed in the engine.
When installing the camshaft gear and shaft
assembly, be sure thatthe thrust washeris properly in
place behind the camshaft gear. Then install the
crankshaft retaining washer and lock ring.



THESE MARKS MUST
ALIGN WHEN INSTALL-
ING TIMING GEARS.

FIGURE 20. TIMING GEAR REMOVAL AND INSTALLATION

PISTONS AND CONNECTING RODS When cleaning the connecting rods in solvent, in-
Observe the following procedure when removing clude the rod bore. out all passages with
pistons and connecting rods from the engine. compressed air.
1. Drain oil.
2. Remove the cylinder head and oil base pan from
the engine.

3. Remove the ridge from the top of each cylinder
with a ridge reamer before attempting piston
removal (Figure 21).

Forcing the piston from the cylinder
IMPORTANT before reaming may cause damage to

the piston lands and break rings.

4. Turn the crankshaft until the piston is )4
bottom of its stroke and remove the co
rod nuts. Lift the rod bearing cap fromt
push the rod and piston assembly out t 0
top of the cylinder using a hammer K@

scratching the crankpin and cylj
removing the piston and rod.

Mark each piston and rod assem %can be returned to
their respective cylinders after eep connecting rod
s

bearing caps with their resp@ .
5 ; : : FIGURE 21. REMOVING RIDGE FROM CYLINDER
5. Remove the piston rings from the piston with a

piston ring spreader as shown in Figure 22.

Remove the piston pin retainer and push the

piston pin out.

Remove dirt and deposits from the piston surfaces Inspectlop o )

with an approved cleaning solvent. Clean the piston The following text contains inspection procedures
ring grooves with a groove cleaner or the end of a ~ CONcerning pistons and connecting rods.

piston ring filed to a sharp point (Figure 23) . Care 1. Piston Inspection

must be taken not to remove metal from the groove a. Inspect the pistons for fractures at the ring
sides. 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

Do not use a caustic cleaning solvent or wire compression ring reaches 9,'004” (0.10 mm) on
IMPORTANT 2 brush for cleaning pistons. These materials B43M and B48M; 0.008" (0.20 mm) on BF
will cause piston damage. and CCKA.
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-

o

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.

2. Connecting Rod Inspection

a.

. Inspect the bearings for

Replace connecting rod bolts and nuts with
damaged threads. Replace connecting rods
with deep nicks, signs of fractures, scored
bores or bores out of round more than 0.002
inch.

Use a new piston pin to check connecting rod

of its own weight, replace the rod.

S

for wear. A push fit clearance is required a
varies from engine to engine. If a new
pin falls through a dry rod pin bore as&&

and wear. Replace
scored, have the ove
tigue failure or are bad

. If the bearings appear to be serviceable, check

them for proper clearance. If 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 f. When the new bearing clearance has been

do not require reaming. Be sure that the oiler checked and is found to be satisfactory, apply

holes are at least half open to permit sufficient a light coat of engine oil to the journal and

oiling of the pin. bearings. Install and torque the rod cap.

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

a. 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.

b. Remove the connecting rod cap. Push the con-
necting rod up into the cylinder and remove
the bearing insert from the rod and cap.

c. Clean the crankshaft journal and bearing in-
serts.

d. Install new bearings in the connecting rod and
cap and pull the connecting rod assembly down

firmly on the crankshaft journal. 0\
. 2

move the rod cap and measure (5\ -

the new bearing according 3
width. %

- FIGURE 26. POSITIONING OF PISTON RING
Jlastigauge AND MEASURING OF END GAP

4, Fitting Pistons
a. Proper piston tolerances must be maintained
for satisfactory operation.
0 0 o) 0 0 b. Measure the piston to cylinder clearance as
e MEASURE CLEARANCE HERE -9 shown in Figure 25 to b‘e sure the total
clearance follows specifications.

U 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.

b. The practice of filing ring ends to increase the

b. \i end gap is not recommended. If the ring end @/

gap does not meet specifications, check forthe

correct set of rings and the correctbore size. A
cylinder bore that is 0.001 inch under size will

FIGURE 25. MEASURING PISTON CLEARANCE reduce the end gap 0.003 inch.
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TOP END OF CYLINDER

RING

R WEAR

e “‘\\\ ,// i AREA
4 B D k
N /‘ N 7/

BOTTOM OF RING TRAVEL

FIGURE 27.- METHODS OF MEASURING THE DIAMETER

CYLINDER BLOCK
1. Make a thorough check for cracks. Minute cracks

may be detected by coating the suspected area
with a mixture of 25 percent kerosene and 75
percent light motor oil. Wipe the part dry and
immediately apply a coating of zinc oxide (whi
lead) dissolved in wood alcohol. If crack
present, the white coating will become disco @
at the defective area. )

. Inspect the cylinder bore for sco \5\\‘\
Welsh plugs for a tight, even fit an -\»
breakage. Q

. Check the cylinder bore for - gut of round
and wear, with a cylinder A
gauge or inside micro igure 27). These
measurements shoul % n at four places—
the top and bottom i§tein ring travel.

. Record measur aken lengthwise at the
top and bottom o 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
record as “B” the cylinder diameter at the
piston skirt travel.

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

d. Measure and record as “D” the diameter at the
bottom of the cylinder bore and crosswise of
the block.

e. Reading “A” compared to reading “B" and
reading “C” compared to reading “D” indicates

cylinder taper.

=95 .
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CYY INDER

f Mg@r taper exceeds 0.005inch (0.13 mm),

and hone to accommodate the next
size piston. Reading “A” compared to
ading “C” and reading “B” compared to
reading “D” indicates whether or not the
cylinder is out of round. If the out of round
exceeds 0.002 inch (0.05 mm), the cylinders
must be rebored and honed for the next
oversize piston. A reboring machine is used
when going to oversize pistons. The following
repair data covers honing to oversize by use of
a hone.

Repair

e

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
250 to 450 rpm.

Lower the hone into the cylinder until it pro-
trudes 1/2 to 3/4 inch past the end of the cylin-
der. Rotate the adjusting nut until the stones
come in contact with the cylinder wall at the nar-
rowest point.

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



PRODUCE CROSS HATCH SCRATCHES
FOR FAST RING SEATING

AVOID THIS FINISH

FIGURE 28. CROSSHATCHING

5. Connect drill to hone and start drill. Move the
hone 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-
er's recommendations for wet or dry honing and
oiling the hone.

Check the diameter of the cylinder regularlyd
ing honing. A dial bore gauge is the easi
od but a telescoping gauge can be used. Ch
size at six places in the bore; measure t

top, middle and bottom at 90° angle

2" (0.05
ge to fine
stones and finish the bore ivish should not
be smooth but as show re 28. The cross-
hatch formed by the @c ing of the stones
should form an angle of 239, This can be achieved

by moving the hone up and down in the cylinder
about 40 cycles per minute.

When the cylinder is approxim
mm) within the desired bo

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.

9. Dry the crankcase and coat it with oil.
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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.

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 are precision type which do
not require line reaming or line boring after installa-
tion. Coat the bearin h SAE 20 oil to reduce
friction. Place the beafing o% the crankcase over the
bearing bore wit &to ngated hole in proper
position and narrQ tion facing out (except bores

without oil holi &ll with bearing groove at the
top). Be to m:) the bearing straight. Press the
front beari flush with the bottom of counterbore
which ré he expansion plug (see Figure 29).

Cr main bearings are precision type which
quire line reaming or line boring after installa-
hey are available in standard size and under
7 Expand the bearing bore by placing the casting

ot water or in an oven heated to 200°F (93°C).

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

heat.

PRECISION TYPE - DO NOT LINE REAM OR BORE.

ALIGN HOLE IN BEARING

Ty 7/32" (5.6 mm)
------------- B _y FROM OUTSIDE
WITH HOLE
IN BEARING BORE

CAMSHAFT BEARING

FIGURE 29. CAMSHAFT BEARING



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
be at least 1/2 open. Lubricate bearings with SAE 20
{ oil before installing. The cold oiled precision bearing
& should require 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. Oil grooves in thrust washers must face
the crankshaft and washers must be flat (not bent).
The two notches on each washer mustfitover the 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.

P

©
)

REAR BEARING END PLATE Bas

MEASURE ENDPDAY HERE
LOCK. PN (REFER TO ONS |
‘/ ALIGN BEARING OIL HOLES AND CL 5)
WITH OIL HOLES IN
BEARING BORE

FIGURE @NKSHAFT ENDPLAY

ﬁ el o CRA FT ENDPLAY
ar bearing end plate has been tightened

SHIM ug orque recommended in ASSEMBLY TOR-

& BEARING heck the crankshaft endplay as shown in

vre 32.  If there is too much endplay (see

MENSIONS AND CLEARANCES for minimum and

FIGURE 30. BEARINGS FOR REAR BEARING PLATE aximum 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

PRONT S washer and shim notches line up with the lock pins.
BEARING -% Torque and recheck endplay of the crankshaft.

Checking Bearing Clearance with
Plastigauge

1. Make certain that all parts are marked or iden-
tified so that they are reinstalled in their original
positions.

LO

CK PIN
_—

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

ALIGN BEARING ~ ;

NOTCHES WITH ) \ (Figure 33). .

A;%CKA';'NS | 3. Rotate the crank about 30 degrees from bottom
oIL :OLEC: dead center and reinstall the bearing cap; tighten
S s 5 the bolts to the torque specified in ASSEMBLY
REPLACEMENT TORQUES AND SPECIAL TOOLS. Do not turn

PRECISION TYPE - FRONT MAIN the crankshaft.

DAROTILINE BRRE 0. 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

L graduations of the Plastigauge envelope to deter-
FIGURE 31. FRONT MAIN BEARING INSTALLATION mine bearing clearance.
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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.

o
@ |
Q

0 i)
Vs

,M

—

/

—

FIGURE 33. MEASURING BEARING CLEARANCE

k (.\ HEAVIEST COMPRESSION
SN RING IN TOP GROOVE
6

2@ COMPRESSION RINGS
OIL SEALS -

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

Before installing the seals, fill the space between lips %©

= OIL CONTROL RING

with a multi-purpose grease. This will improve seal-

ing. @&
When installing the gear cover oil seal, tap the seal

inward until it is 1-1/32” (26 mm) on B43M

B48M, 31/32” (24.6 mm) on BF and CCKA ﬁ%\&?

mounting face of the cover.

shoulder in the plate bore. Use a (“ axpander or
place a piece of shim stock ar
crankshaft, when replacing th plate to avoid FIGURE 35. PISTON RINGS
damaging the seal. Remove t if$tock as soon as

the plate is in place.

Use heavy fiber or § ?
cup grease in space [HRa¥
between seals to [PEN
improve seal.

REAR BEARING PLATE
(

e MOUNTING FACE
OF GEAR COVER

GEAR COVER-JA¥S

> THIS SURFACE SHOULD BE
KL DER CLEANED OF ALL OLD
SEALING COMPOUND BE
FORE INSTALLING SEAL

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

— THIS SURFACE SHOULD BE
CLEANED OF ALL OLD - DRIVE OR PRESS OIL

SEALING COMPOUND BE- SEAL TO SHOULDER
FORE INSTALLING SEAL OF THE PLATE BORE
ABT7
GEAR COVER O'L SEAL REAR BEARING PLATE
OIL SEAL

FIGURE 34. GEAR COVER AND REAR BEARING PLATE OIL SEALS
.28-
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INSTALLATION OF PISTON IN
CYLINDER

1.

2.

4.

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

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.

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.

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.

29-

1.

4. Plac

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 where gaskets fit. The heads are
made of aluminum and can be damaged by
careless handling.

Use new hea skets and clean both the heads
and the cylj rbjock thoroughly where the head
gaskets

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

n position and follow head torque
sequence shown in Figure 45. Start out
ening all bolts to 5 ft. Ib (7 Nem), then 10ft. b
m), etc., until all bolts are torqued.
he Assembly Torque Section of this manual.

ight

5. 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



IGNITION AND BATTERY CHARGING

IGNITION TIMING

The timing on the engine is preset at the factory. A
non-movable breaker point box is used, however a
slight timing change could be made by adjusting
points.

The engine is equipped with an automotive type bat-
tery ignition system. Both spark plugs fire simultane-
ously, thus the need for a distributor is eliminated.
Spark advance is set at 21° (20° for CCKA) BTC be-
fore top center) and should be maintained for best en-
gine performance. Always check timing after replacing
ignition points or if noticing poor engine performance.
Proceed as follows:

Timing Procedure — Engine Running and
Hot

1. To accurately check ignition timing, use a timing
light when engine is running. Connect timing
light according to its manufacturer's instructions.
Either spark plug can be used as they fire
simultaneously.

2. Remove the air intake hose that connects to

blower housing to provide an access to view
timing marks.

WARNING: Be sure transmission is
in the neutral position before.start
ing engine.

REMOVE HOSE AND
VIEW TIMING MARKS
THROUGH THIS HOLE DIRECTION

B478 OF ROTATION

CORRECT TIMING IS 21°BTC
(20° for CCKA)

FIGURE 38. TIMING ADJUSTMENT

-30-

3. Start the engine. When engine warms up check the
ignition timing. The mark on the flywheel should
line up with the 21 (20° for CCKA) -degree mark
on the cover.

4. Replace hose, breaker box cover and any other
hardware removed from engine

If timing marks do not line up, readjust point gap. To advance
timing, slightly open gap on breaker points. To retard timing,
slightly close gap on breaker points. Recheck timing and
breaker point gap after making this adjustment.

TOP ADJUST ER POINTS—
TIMING (Co tting)

To maintal agimum engine efficiency, change the
breake ' very 200 hours of operation. Proceed
as f

<%\%move the air intake hose that connects to
ldwer housing. This provides an access to view

iming mark.

Remove spark plugs and rotate flywheel TC mark
clockwise to 21° (20° for CCKA) BTC (points
open).

. Remove breaker box coverand unplug coil wire at
coil (+) terminal.

. Remove condenser (screw A) and detach con-
denser lead and coil lead (screw B).

. Remove two Allen screws (C) and lift breaker
assembly from engine.

. Replace condenser and point assembly with new
parts and reinstall using above procedure in
reverse order of removal.

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

8. Turn crankshaft against rotation (coun-
terclockwise) until the points close. Then slowly
turn the crankshaft with rotation (clockwise).

9. The lamp should go out just as the points break
which is the time at which ignition occurs
(21° (20° for CCKA) BTC).

¥



.021” (0.53 mm) B43M, B48M
.020” (0.51 mm) CCKA

y
...... 7 /A \ D
e - o
Z
2
> <
8349 Eg E ';_ o
MOUNTING SCREWS
STANDARD

©

FIGURE 39. BREAKER POINT ADJUSTMENT

10. If timing is early (large point gap) or late (small
point gap), adjust point gap using Allen screw (D)
so that lamp goes out at 21° (20° for CCKA) BTC
with crankshaft rotation clockwise.

If a continuity lamp or an ohmmeter is not avail-
able, use a clean flat feeler gauge as follows: Ro-
tate crankshaft clockwise (facing flywheel) by
hand until TC mark on flywheel aligns with 21°
(20° CCKA) BTC mark on gear cover. Then ro-
tate flywheel another 1/4 turn clockwise (90°) to

ensure points open fully. Using Allen screw (D)
set point gap.

11. Replace breaker box cover, coil wire atd ’o\

plug cables and air intake hose.
BREAKER POINTS-TIMIN(@S@

(Side Adjust Points Early BF A)

To maintain maximum

change the breaker poi

tion. Proceed as follows
1.

2.

from the engine,
200 hours of opera-

n engine is cold:
Remove the two screws and cover on breaker box.

Remove the two spark plugs so engine can be
easily rotated by hand. Check condition of spark
plugs at this time.

Refer to Figure 40. Remove mounting nut (A) and
pull points from box just far enough so screw (B)
can be removed and leads disconnected.

. Remove screw (C) and replace condenser with a
new one.

. Replace points with a new set but do not com-
pletely tighten mounting nut (A).

Remove the air intake hose that connects to
blower housing. This provides an access to view
timing mark.

6.

-31-

7. Rotate the engine clockwise (facing flywheel) by
hand until the 21° (20° for CCKA) BTC mark on
gear cover aligns with mark on flywheel. Turn

another 1/4 turn (90 degrees) to ensure points are
fully open.

. Using a screwdriver inserted in notch (D) on the
right side of points, turn points until gap
measures .020 to .023 inch (0.51 to 0.58 mm) with
a flat thickness gauge. (Be sure feeler is clean.)
Tighten mounting nut and recheck gap.

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

OPTIONAL

PREFERRED
METHOD

REMOVE HOSE AND VIEW
TIMING MARKS THROUGH
THIS HOLE

CORRECT TIMING IS
21° BTC

FIGURE 40.

IGNITION AND TIMING ADJUSTMENT

10. Turn crankshaft against rotation (coun-

terclockwise) until the points close. Then slowly
turn the crankshaft with rotation (clockwise).

. The lamp should go out just as the points break
which is the time at which ignition occurs.



IGNITION COIL

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

1. Use a Simpson 260 VOM or equivalent.

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

3. Change resistance setting on ohmmeter. Place
ohmmeter leads inside of spark plug cable holes
(Figure 41). Secondary resistance should read
12,600 - 15,400 ohms.

4. If any of the above conditions are not met, replace
coil.

l— OHMMETER

FIGURE 41. COIL TEST

This engine uses a 12 volt,
system. Alternator mu

battery at all times when engine is runnin t)reverse battery

cables. Damage to regulator or ignition cgi result if cables

are reversed. @

SPARK PLUGS

Remove both spark plugs (see Figure 42) and install
new ones every 100 hours. Use Prestolite 14L7 (Pres-
tolite 14RL7 in Canada) or equivalent.

-39-

Battery Inspection

Check battery cells
gravity reading
80°F (27°C).

add distilted \@and recharge. If one cell is low,
check c r leaks. Keep the battery case clean and
dry. A ation of moisture will lead to a more
rapi e and battery failure.

SPARK PLUG GAP
0.025" (0.64 mm)

FLAT FEELER GAUGE CAN ROUND FEELER GAUGE
GIVE FALSE READING WILL GIVE A MORE

ACCURATE READING

FIGURE 42. SPARK PLUG GAP

ydrometer. The specific
Be approximately 1.265 at
e 43. If cells are low on water,

battery terminals clean and tight. After
g connections, coat the terminals with a light
lication of petroleum jelly or non-conductive

SPECIFIC
GRAVITY READING
SHOULD BE
1.265 at 80°F.

FIGURE 43. SPECIFIC GRAVITY TEST



FLYWHEEL ALTERNATOR
(BF, B43M AND B48M)

This unit is equipped with a permanent magnet
flywheel alternator and solid-state voltage regulator-
rectifier (output control). See Figure 44. As with all
solid-state electrical units, precautions are necessary
when servicing. Observe the following.

Weak ignition spark or a discharged battery indicate
trouble in the charging system. But before testing the
engine’s charging system, always check the battery
for serviceability.

Keep these points in mind when testing or servicing
the flywheel alternator:

1. Be sure output control plug (connector) is in-
serted properly. Plug must bottomin receptacle—
eliminates any resistance due to a poor connec-
tion. Keep clean and tight.

2. Make sure alternator stator leads are not shorted
together.

3. Be sure regulator-rectifier output control has a
good ground connection. Mating surface for
mounting must be clean and fasteners tightened
properly.

4. Never reverse the battery leads.

Charging system tests require a full charged battery.

With the engine running between 1800 to 2600 rpr@

observe the panel ammeter (if not already equip
connect a test ammeter). If no charging is evi(
proceed with the No Charge Test. If ammeter. Show

constant higher charge rate, follow the I

Rate Test procedure. \ \

STATOR

B+
(TO STARTER
AND IGNITION)

FLYWHEEL

B74-

VOLTAGE REGULATOR

No Charge Test

1. Check the B+ to ground voltage using a DC
voltmeter. See Figure 44 for wiring diagram.

2. If voltmeter reads 13.8 volts or higher, add a load
to system (e.g. headlights) to reduce battery
voltage to below 13.6 volts.

3. Observe ammeter. If charge rate increases, con-
sider the system as satisfactory. If charge rate
does not increase, proceed with testing.

4. Disconnect plug from regulator-rectifier and test
the AC voltage at the plug with engine running
near 3600 rpm. If AC voltage reads less than 28
volts, replace the stator. If AC voltage is more
than 28 volts, replace the regulator-rectifier

assembly.
High Char ate Test
Perform this as follows:

0 ground voltage with a DC voltmeter.
%eter reads over 14.7 volts, replace

probably okay. Recheck the battery and connec-
tions. If the battery does have a low charge, but
accepts recharging, system is okay.

Various alternator problems are listed in Table 1.

VR |
MOUNTED BEHIND voLT
BLOWER WHEEL REG. —
RECT
ALT
STATOR p——
VIRAR A
WHITE Y
WHITE

TO BATTERY

CAUTION!
REGULATOR MUST BE GROUNDED
THROUGH MOUNTING BOLTS

FIGURE 44. FLYWHEEL ALTERNATOR SYSTEM
(BF, B43M, B48M)
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FLYWHEEL ALTERNATOR (CCKA)

This unit is equipped with a Wico permanent magnet
flywheel alternator and solid-state voltage regulator-
rectifier (output control). As with all solid-state elec-
trical units, precautions are necessary when servicing.
Observe the following:

1. Be sure output control plug (connector) is proper-
ly inserted into 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. Be sure the regulator-rectifier output control has
a good clean ground connection to operate pro-
perly. This means the mating surface where the
control unit mounts on the housing must be clean
and fasteners tightened properly.

3. Do not reverse battery leads.
Regulator-Rectifier Test

A weak spark or discharged battery indicate trouble in
the charging system.

IMPORTANT: Charging system tests require fully
charged battery.

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

2. Connect a voltmeter across battery. Start engine

and operate at 1800 to 3600 rpm. If voltme
registers 13.4 to 14.05 volts, no further & S@

is required.

ter 13.4 volts minimum, then p
stator group. Be sure regulato

clean ground connection ft the wire con-
nector is properly seated.@

STATOR

YELLOW
WIRES

REGULATOR-RECTIFIER

ASSEMBLY CONNECTOR

FLYWEEL ALTERNATOR

Flywheel Stator Test

For testing stator use a Simpson Model 260 V.0.M. or
equivalent. Set voltage 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.
Check with engine NOT running.

1. Unplug connector 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 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 is groun-
ded — replace s r.

Flywheel Mag p

This sh be treated in the same manner as the
stand eto flywheel. There is very little testing
th done in the field other than to lay a piece

s (iron) material up against the magnets to be

y are charged or to replace the magnet group. d_;,

?%PORTANT: Be sure to check torque of bolts fasten-

ing magnet ring group to flywheel. The
torque should be 60-80 in.-Ib. (6.8-9
Nm).

TO BATTERY

1

VOLT
REG =
RECT

RED l‘i/— BLUE

BLACK I T WHITE

/O

—o+
IGNITION COIL

YELLOW,|

YELLOW

FIGURE 45. FLYWHEEL ALTERNATOR SYSTEM (CCKA)
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TESTING FLYWHEEL ALTERNATOR SYSTEM

[ BASIC TEST [ PROCEDURE I TEST VALUES ]
’ BF, B43M, B48M CCKA
1. Battery Battery Voltage — unit not running 12 VDC 12 VDC
2. Regulator Battery Voltage after unit is running 13.6 to 13.4 to
3 to 5 minutes 14.7 VDC 14 VDC
‘ 3. Alternator Stator Ohmmeter reading from stator
and Wiring with output — unit not running. 0.11 to Less than
Fully Charged Check at plug. 0.19 ohms .8 ohms
Battery.
4. Alternator Measure AC open circuit stator 4‘
and Wiring voltage with unit running. Measure 28 VAC at 17 VAC at
between two stator leads with 3600 rpm 1800 rpm
plug disconnected.

WD 2 22 1> PR > 7 7 = —
ST e e = - = £ = =

Replace grounded a

. Testing Armature for 2

growler for locating shorts in the armature. Place
armature in growler and hold a thin steel blade
(e.g. hacksaw blade) parallel to the core and just
above it while slowly rotating armature in growler.
A shorted armature will cause the blade to vibrate

and be attracted to the core. If armature is
shorted, replace with a new one (Figure 49).

;"13*"’ —

3. Inspecting for an Open Circuit in Armature: The
most likely place to check for an open circuitis at
the commutator riser bars. Inspect for loose
connections on the points where the conductors
are joined to the commutator bars. FIGURE 49. TESTING ARMATURE FOR SHORT CIRCUITS w
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TESTING FLYWHEEL ALTERNATOR SYSTEM

[ BASIC TEST I PROCEDURE | TEST VALUES |
BF, B43M, B48M CCKA
1. Battery Battery Voltage — unit not running 12 VDC 12 VDC
2. Regulator Battery Voltage after unit is running 13.6 to 13.4 to
3 to 5 minutes 14.7 VDC 14 VDC
3. Alternator Stator Ohmmeter reading from stator
and Wiring with output — unit not running. 0.11 to Less than
Fully Charged Check at plug. 0.19 ohms .8 ohms
Battery.
4. Alternator Measure AC open circuit stator
and Wiring voltage with unit running. Measure 28 VAC at 17 VAC at
between two stator leads with 3600 rom 1800 rpm
plug disconnected. 5 P

Fuse Always wear e goggles and clothing when you
o ) ) work near .f*\} Prevent acid from coming in con-

A 30 amp fuse is included in the battery charging sys- tact with .ev or clothing.

tem to protect the alternator in case battery cables \)

are reversed. Replace a blown fuse with a Buss AGC30 Co quper cables as shown below. Follow the

or equivalent. nu w’@) r the correct sequence of installation.

IMPORTANT: This engine uses a 12 volt, negative %move the jumper cables, reverse the sequence.
ground system. Alternator must be con- @

nect batt | ti h - ;
. e.d to battery at alf untes when o0 To prevent any possible sparks near the battery:
gine is running. Do not reverse batte

cables. . .
1. Make the last connection as far as possible from

@

@ 2. Do not let the ends of the cables make contact
@ with each other.
BATTERY JUMP STARTI
3. If the booster battery is on another machine,

make sure machines do not make contact.
N

WARNING? To jump start this ma-

chine, connect positive jumper ca-

ble to battery terminal on starter BATTERY TERMINAL
solenoid and connect negative jum- ON THE SOLENOID

per cable to good engine ground. @7 @ +

Start engine only when seated in

operator’s seat. Stop engine before
leaving machine. Disconnect jum-
per cables. Any other method could
result in uncontrolled machine

BOOSTER BATTERY

movement.

ENGINE BLOCK

FIGURE 46.

.35-



INSPECTION OF PARTS

1. Testing Armature for Grounds;

STARTING SYSTEM

BF, B43M AND B48M

ELECTRIC STARTER

Normally the starter will require little or no service
other than possible brush replacement. However, if
through accident or misuse, the starter requires
service or overhaul, the following information will
provide the information necessary to perform this
service.

STARTER DISASSEMBLY
1. Remove the through-bolts and separate the end

cap, the housing and the armature.

2 Disassemble the drive assembly and the drive end
cap by loosening the self-locking nut.

Q)= rush Inspection: If brushes are worn shorter

<
FIGURE 47. STARTER DISASSEMBLY\&\@

a7

h armature

mutatorbar

shaft or core and the end of € ‘_4-) o
M the ohmmeter

with a pair of ohmmeter
reading is bow, it indic unded armature.
Replace grounded ar ”See Figure 48.

. Testing Armature for a Short Circuit: Use a
growler for locating shorts in the armature. Place
armature in growler and hold a thin steel blade
(e.g. hacksaw blade) parallel to the core and just
above it while slowly rotating armature in growler.
A shorted armature will cause the blade to vibrate
and be attracted to the core. If armature is
shorted, replace with a new one (Figure 49).

. Inspecting for an Open Circuit in Armature: The
most likely place to check for an open circuit is at
the commutator riser bars. Inspect for loose
connections on the points where the conductors
are joined to the commutator bars.

-36 -

FIGURE 49.

x{)
FIG TESTING ARMATURE FOR GROUNDS

than 1/4 inch (6.35 mm), replace them. Check to
see that brushes move smoothly in the brush
holders. See Figure 50.

HACK SAW
BLADE

-

TESTING ARMATURE FOR SHORT CIRCUITS w



3. Torque nut (Figure 47, item 4) to a value of4to5
ft-lbs (5 to 7 Nem).

4. Apply a thin film of grease to the commutatorend
of the armature shaft and to the portion of the
shaft that contacts the bearings. Apply a
generous film of Lubriplate “Aero” grease to the
shaft thread.

5. Torque stop nut (Figure 47,item 1) toavalue of 20
to 25 ft-Ibs (27 to 34 Nem). Hold armature ina
vise.

6. Torque thru-bolts (Figure 47, item2)to a value of
4.5 to 6 ft-lbs (6 to 8 Nem).
STARTER ASSEMBLY a/Gili-3 (8 ta B AS3

Reassembly is the reverse of disassembly. When IMPORTANT ] Do not exceed the rated voltage of the motor
reassembling, observe the following: (12-VDC). Excessive voltage could

demagnetize the motor permanent magnet field.

FIGURE 50. BRUSH WEAR LIMIT

1. Wipe off any dirty parts with a clean cloth or blow

clean using filtered, compressed air. INSPECTING REASSEMBLED STARTER
Bearings must not be immersed in cleaning fluid. These parts 1. To ensure good electrical contact, make sure
should be cleaned with a brush dipped in clean engine oil. starter to engine mou nting su rfaces are free of
dirt or oil.
2. Apply SAE 10W-30 oil on the armature shaft, . . :
spline and bearings. 2. When tightening attaching bolts and nut, starter

gear should be held into ring gear to assure
proper backla

REASSEMBLY 3. Battery to otor wire must be tightened

L securely
1. Assemble brushes so that chamfered side is away

from the brush springs and position the brush \f ‘ suner motors are not designed for con-
shunts so that they will not contact the com- m ! tinuous operation. Do not operate more than

mutator or commutator end cap.

30 sel ;\}\ “ON" cycle. Do not operate starter more than 10

FIGURE 51. REASSEMBLED STARTER
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STARTING

CCKA

SYSTEM

ELECTRIC STARTER

Normally the starter will require little or no service
other than possible brush replacement. However, if
through accident or misuse, the starter requires service
or overhaul, the following procedures will provide the
information necessary to perform this service.

FIGURE 52. STARTER ASSEMBLY

STARTER DISASSEMBLY

FIGURE 54. REMOVING THROUGH-BOLTS

NOTE: These washers are inserted so the steel washer is loca-
ted in the commutator side.

3. The armature can ,easily be removed from the
front bracket. BI not to miss a small steel
washer used intheeny of the armature shaft. The
shift lever caft moved along with the arma-
. In this case, the spring

Loosen the M terminal nut on the magnetic

switch and remove the connector. Then u%scr

attaching screws and remove the magnetic%
NOTE: The packings for the magnetic switch are so
that the steel packing is located in th

side.

1.

Q

FIGURE 53. MAGNETIC SWITCH REMOVAL

After removing the thru bolts, the starting motor
can be divided into three parts — the front brac-
ket, housing and rear bracket. The spacing wash-
ers shown in Figure 54 are used for adjustment of
the thrust gap of the armature shaft and are
placed between the rear bracket and the commu-

tator.
.38-

FIGURE 55. REMOVING ARMATURE

4. Remove the ring after driving the pinion stopper
toward the pinion gear using a cylindrical tool as
shown in Figure 56. The overrunning clutch and

the pinion stopper should be removed simultane-

ously.

5. All four brushes have been soldered to the brush-
holder in the same way. The brush springs can be
removed from the brushholder.

6. The pole shoes may be removed if necessary, by

removing the flat head machine screws from the
frame.




|

{

‘ NOTE: (A) Bearing equipped parts must not be immersed in
‘ cleaning fluid. These parts should be cleaned with a
brush dipped in ‘““Varsol” or any other comparable
mineral spirits. (B) Do not immerse overrunning clutch
in cleaning solvent. (C) Thoroughly dry any parts that
have come into contact with the cleaning fluid.

2. Apply SAE 20 oil to the armature shaft and
splines. Apply grease (Shell Albania No. 2 or
equivalent) sparingly on the shift lever pin, the
joint of the shift lever and plunger, the plunger
and spacing washers at the end of the shaft.

3. To mount the overrunning clutch; first insert the
pinion stopper into the armature shaft, then ap-
ply the ring to the groove of the shaft rigidly. For
the insertion of the ring, use a tool as shown in
Figure 58 and pull the pinion stopper up.

4. Use spacing washers to adjust the armature to give
end play of .004" to .020" (0.10 to 0.5 mm).

5. Tighten the thru bolts to a torque of 35 to 44
in.-lbs. (4 to 5 N

7=M\S)
FIGURE MRUSHES

i STARTER REASSEMBLY

Inspect the parts carefully in accordance with the pro-
cedure described in “Inspection of Parts”. Make any
] repairs necessary. Reassembly is the reverse of Disas-
sembly. The following precautions should be taken:

1. Clean all of the parts carefully with a dry cloth
and compressed air if it is available.

IMPORTANT: Do not use steam or high pressure water

to clean the starter.
FIGURE 58. MOUNTING OVERRUNING CLUTCH
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FIGURE 59. INSTALLING SHIFT LEVER

INSPECTION OF PARTS

1. Testing Armature for Short Circuits: Place the
armature in a growler and hold a thin steel blade
parallel to the core and just above it while slowly
rotating the armature in the growler. A shorted
armature will cause the blade to vibrate and be
attracted to the core. Replace shorted armature.

cO

TURE
FIGURE 60. TESTING ARMATURE FOR SHORT CIRCUITS

2. Testing Armature for Grounds: Touch armature
shaft or core and the end of each commutator bar
with a pair of ohmmeter leads. If the ohmmeter
reading is low, it indicates a grounded armature.
Replace grounded armature.

3. Testing Armature for Open Circuits: The most
likely place for an open to occur is at the com-
mutator riser bars. Inspect the points where the
conductors are joined to the commutator bars for
loose connections.

FIGURE 61. TESTING ARMATURE FOR GROUNDS

FIGURE 62. TESTING COMMUTATOR RUNOUT

Testing Commutator Runout: Place armature in
a test bench and check runout with a dial indica-
tor. When commutator runout exceeds .004",
(0.10 mm) commutator should be refaced.

Testing Armature Shaft Runout: The armature
shaft as well as the commutator may be checked.
A bent armature often may be straightened, but
if the shaft is worn, a new armature is required.

- \

FIGURE 63. TESTING ARMATURE RUNOUT
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Testing Field Coils for Grounds: Place one lead
on the connector and the other on a clean spot on
the frame after unsoldering shunt field coil wire.
If the ohmmeter reading is low, the fields are

Inspection for Brush Spring Tension: Measure
brush spring tension with a tension meter as
shown in Figure 67. Push the brush and take a
reading just as the brush projects a little from the

S grounded, either at the connector or in the wind- brushholder. On a new brush the spring tension
ings. should be 29 to 38 ounces.(8 to 10 N).
FIGURE 64. TESTING FIELD COILS FOR GROUNDS FIGURE 67. TEST USH SPRING TENSION
7. Testing Field Coils for Open Circuit: Place one INSPECTIO OVERHAUL
~ lead on the connector and the other on a clean
| spot on the brushholder. If the ohmmeter read- 1. Forkwo | est, the starting motor is wired as
ing is high, the field coil is open. Check the other sh in &igure 68 and run. The value of the me-
three brushholders in the same manner. g at this condition should be as follows:
‘ % fage 11.5 Volt
L M 3700
g Current Draw 60 A Max.
switcH AMMETER
&
FIGURE 65. TESTING FIELD COILS FOR OPENS
8. Inspection of Brushes: When brushes are worn STARTING VOLT BATTERY

f more than .3"" (7.6 mm) they are to be replaced.
Figure 66 shows the wear limit. See that the
brushes move smoothly in the brushholders.

.55" (13.9 mm)

1

WEAR LIMIT
.3" (7.6 mm)
§

MOTOR METER

ﬂvb

L

RPM
INDICATOR

FIGURE 66. BRUSH WEAR LIMIT

-41 -

FIGURE 68. STARTER MOTOR WIRING



NOTE: The conductor for this test should be large enough
and as short as possible. If anything is wrong in the
previous test, inspect the following items:

Annealed brush springs

Improperly seated brushes
Insufficient armature endplay
Shorted, open or grounded armature
Grounded or open field coil

Poor electrical connection STARTING

Dirty commutator TOR
y MO BATTERY

e

2. To adjust pinion clearance, connect the battery to
the starting motor as shown in Figure 69. This
will allow the pinion of the starting motor to slide
and stop. In this state, measure the clearance be-
tween the end of the pinion and pinion stop when
the pinion is pushed lightly toward the commuta-
tor end. Clearance should be .02"" to .06" (0.5 to
1.5 mm). Adjust for proper clearance by remov-
ing the magnetic switch attaching screws and
select the proper thickness of the fiber packings
shown in Figure 70.

FIGURE 69. BATTERY CONNECTIONS

Printed in U.S.A. 12-79-OP-3000
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