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SECTION 1

MACGNIV

wodets M8, W10, M12 GENERAL INFORMATION
M14, M16
TP-2203-A 3/86

KOHLER

ENGINE IDENTIFICATION NUMBERS

When ordering parts, or in any communication
invoiving an engine, always give the model, speci-
fication, and serial numbers of the engine.

The engine identification numbers appear on a
decal (or decals) affixed to the engine blower
housing. Refer to Figure 1-1. The significance of

these numbers is shown below: l';’eeéglmca"""

A KOHLER I
12w

MODEL NO. [11 25

spec. o T 1SEE

SERIAL NO.1 R 244 572

REFER 10 OWNER'S MANUAL
FOR OPERATION MAINTENANCE

™
KOHLERZE 112
12 y/
MODELNO. M1Z5

SPEC.ND. ATITEZ e @ Figure 1-1. Location Of Engine Identification Decal.
REFER 1O SWNERS MAANLIAL
FOR OPERATION MAINTEMANCE
INETRICHIONS AN SATETY
PRECAUNIONS

ROHL R COMPANY
KO ERWSCORSIN DA

INSTRUCTIONS AMD SAFETY
PRECAUTICHS,

KOHIBR COMBANY
ROHLEIRWECONEN UsR

SERIAL NO.

S24EEASTE

Version Code
T - Retractable Start
S - Electric Start

ST - Electric with Retractabie Start
A. MODEL NO. M12S G - Tapered Crankshaft

'T"—|-“-[' (Generator Application)

il
1

P - Threaded Crankshaft {Pump Application)

[
R - Reduction Gear Unit

Magnum Engine Horsepower EP - Generator
Engine Model Code
B. SPEC NO. aine 471502
Code Modei
3015 me | T
4615 M10 1 *NOTE: Engine
4715 M12 _— model codes with
6015 M14 Variation of a 4th digit of 5 or
Basic Engine
7115 M16 greater denote
MAGNUM engines.
C. SERIAL NO. 1524004573 ¢
[ |
Year Manufactured Factory Code
15 1885
16 1986

Figure 1-2. Engine Identification Decals.
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SAFETY INFORMATION

For Your Safety!

These precautions should be followed at all times. Failure to follow these precattions could
result in injury to yourseif and others.

AWARNING

E

Accldental Starts
can cause severe injury
or death.

Disconnect and ground spark
plug lead before servicing.

Accidental Starts!

Before servicing the engine or
equipment, always disconnect the
spark plug lead to prevent the
engine from starting accidentally.
Ground the lead to prevent sparks
which could cause fires.

On engines equipped with 12 volt
battery and/or electric start,
disconnect the battery cables from
battery. Always disconnect the
negative (-) cable first.

Before disconnecting the negative
(-} ground cable, make sure all
switches are OFF. If ON, a spark
will occur at the ground cable
terminal which could cause an
explosion if hydrogen gas or
gasoline vapors are preserit,

A CAUTION: High Voltagel
Never touch electrical wires or
components while the engine is
running. They can be sources of
electrical shock which could cause
severe infury or burns.

AWARNING

Explosive Fuel
can cause fires and severe
burns.

Stop engine before filling
fuel tank.

Explosive Fuell

Gasoline is extremely flammable,
and its vapors can explode if
ignited. Store gasoline only in
approved containers, in well-
ventilated unoccupied buildings,
away from sparks or flames. Do not
fili fuel tank whiie the engine is hot
or running since spilfed fuel could
ignite If it comes in contact with hot
parts or sparks from Ignition. Do not
start the engine near spilled fuel;
wipe up spills immediately. Never
use gasoline as a cleaning agent.

WARNING: Lead-Acid

Storage Battery!
Use extreme care when handling or
charging the battery. Balteries
contain sulfuric acid—avold comtact
with skin, eyes, and clothing.
Batteries produce explosive
hydrogen gas while being charged.
Charge batteries only in well-
ventilated areas. Keep cigarettes,
sparks, open flame, and other
sources of ignition away at all times.
Keep batteries and acid out of the
reach of chifdren.

AWARNING

Carbon Monoxlde
can cause severe nausea,
fainting or death.

Do not operate enging in
closad or confined area.

Lethal Exhaust Gases!

Engine exhaust gases contain
poisonous carbon monoxide.
Carbon monaxide is odorfess,
colorfess, and can cause death if
inhaled. Avoid inhaling exhaust
fumes, and never run the engine in
2 closed building or confined area.

WARNING: Spring Under
Tenslon!

Retractable starters contain a
powerful, fiat wire recoil spring that
is under tension. Do not remove
the center screw from starter until
the spring tension is released.
Removing the cenler screw before
releasing spring tension, or
improper starter disassembly, can
cause the sudden and potentially
dangerous release of the spring.

Always wear safety goggles when
servicing retractable starters — full
face protection is recommended,

To ensure personal safely and
proper starter disassembly and
reassembly, the procedures
specified in the “Retractable
Starters” section must be followed
carefully.
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A WARNING

=

o )

Hot Parts
can cause severg burns,

Do not touch angine while
operating or just after stopping.

Hot Parts!

The crankcase, cylinder head,
exhaust system, and other
components get extremely hot from
operation. To prevent severe
burns, do not touch these areas
while the engine is running—or
immediately after it Is turned off.
Never operate the engine with heat
shields or guards removed.

A WARNING: Explosive Fuell!
Gasoline may be preserit in the
intake manifold, carburetor, and
fuel systemn. Gasoline Is extremely
flammable, and its vapors can
explode if ignited. Keep cigarettes,
sparks, open flames, and other
sources of ignition away from the
engine. Wipe up spilled fuel
immediately.

WARNING: Flammable
A Solvents!

Carburetor cleaners and
degreasing solvents are extremely
flammable. Keep sparks, flames,
and other sources of ignition away
from area. Follow the cleaner
manufacturer’s warnings and
instructions on its proper and safe
use. Never use gasoline as a
cleaning agent.

AWARNING
%

Rotating Parts

can cause severe injury.
Stay away while engine is in
operation,

Rotating Parts!

Keep hands, feet, hair, and ciothing
away from all moving parts to
prevent injury. Never operate the
engine with covers, shrouds, or
guards removed.

A WARNING: Damaging
Crankshaft and Flywheel Could
Cause Personal Injury!

Using improper procedures to
remove or install the fiywheel can
crack or damage the crankshaft
andjor flywheel. This not only
causes extensive engine damage,
but also is a serious threat to the
safety of persons nearby, since
broken fragments could be thrown
from the engine. Always observe
and use the precautions,
procedures, and tools specified in
the "Disassembly” and
“Reassembly” sections when
removing or instaliing the flywheel.

A WARNING: Old Spring
Cannot Be Reinstalled!

Do not attempt to rewind or
reinstall a spring once it has been
removed from the spring retainer
or starter housing. Severe
personal infury could resuit from
the sudden uncoiling of the spring.
Always order and install a new
spring which is held In a specially
designed spring retainer.

AWARNING

o

Sulfuric Acid in batteries
can cause severe injury
or death.

Charge only in well ventilation.
Keep sources of ignition away.

Dangerous Acld, Explosive
Gases!

Batteries contain sulfuric acid. To
prevertt acid burns, avoid contact
with skin, eyes, and clothing.
Batteries produce explosive
hydrogen gas while being charged.
To prevent a fire or explosion,
charge the battery only in well-
ventilated areas. Keep sparks,
cpen flame, and other sources of
ignition away from battery at all
times. Keep batteries out of the
reach of children. Remove all
fewelry when servicing batteries.

Before disconnecting the negative
(-} ground cable, make sure all
switches are OFF. If ON, a spark
will occur at the ground cable
terminal which could cause an
explosion if hydrogen gas or
gasoline vapors are present.

A WARNING: Ignition Magnet
I1s Not Removable or Serviceable!
Do not attempt to remove the
ignition magnet from flywheel,
Loosening or removing the magnet
mounting screws could cause the
magnet to come loose and be
thrown from the engine causing
severe injury. Replace the flywheel
if magnet is damaged.
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WARNING: Prevent Eye
A Injury!
Suitable eye protection (safety
glasses, goggles, or face hood)
should be worn for any procedure
involving the use of compressed
air, punches, hammers, chisels,
drills, or grinding tools.

WARNING: Spring Under

A Tension!
Do not remove the center screw of
the M8 retractable starter when
replacing pawis. Removal of the
center screw can cause the
sudden and potentially dangerous
release of the recoil spring. It is
not necessary to remove the center
screw when making this repair.

AWARNING: Overspeed Is

Hazardous!
The maximum allowable speed for
these engines is 3600 RPM, no
load. Never tamper with the
governor settings to increase the
maximurm speed. Severe personal
infury and damage to the engine or
equipment can result if operated at
speeds above maximuim.

A WARNING: Spring Under
Tenslonl
Do not attempt to pull or pry the
recoil spring from the starter
housing or spring retainer. Doing
$0 can cause the sudden and
potentially dangerous release of
the spring. Follow the instructions
and procedures specified in the
“Retractable Starters” section
carefully to ensure personal safety
and proper spring replacement.
Make sure adequate face
protection is worn throughout the
entire procedure.
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OIL RECOMMENDATIONS

Using the proper type and weight of oil in the crank-
case is extremely important, as is checking oil daily
and changing cil regularly. Failure to use the correct
oit or using dirty cil causes premature engine wear
and failure.

Oil Type

Use high quality detergent cil of APl (American Pe-
troleum Institute) service class SF or SG. Select the
viscosity based on the air temperature at the time of
operation as shown below:

Recommended SAE Viscosily Gratles

5W-20 5W-30

TEMPERATURE RANGE EXPECTED REFORE REXT 011 CHANGE

Straight 30-weight oil is recommended. Do not use
multi-viscosity oils above 32°F (0°C) as consider-

able increases in il consumption and combustion

deposits will result.

NOTE: Using other than service class SF or SG oil
or extending oll change intervals longer than
recommended can cause engine damage
which is not covered by the engine warranty.

A logo or symbol on oil containers identifies the API
service class and SAE viscosity grade,

Check Oil Level
Check oil level BEFORE EACH USE.
CAUTION: Do not operate the engine with the oil

level below “L" mark or over “F" mark
on dipstick.

Operating §
Range

Change Oil

For a new engine, change oil after the first 5 hours
of operation. Change oil every 25 operating hours
thereafter.

For an overhauled engine or those rebuilt with a
new shortblock or miniblock, use straight 30-
weight Service Class SF oil for the first 5 hours of
operation. Change the oil after this initial run-in
period. Refill with Service Class SF oil as specified
in the table. Change oil every 25 operating hours
thereafter.

Refer to the “Periodic Maintenance” section for
detailed oil checking and changing procedures.

FUEL RECOMMENDATIONS

WARNING: Explosive Fuel!

A Gasoline is extremely flammable, and

its vapors can explode if ignited. Store

gasoline only in approved containers,
in well-ventilated unoccupied
buildings, away from sparks or flames.
Do not fill fuel tank while the engine is
hot or running since spiffed fuel could
ignite If it comes in contact with hot
parts or sparks from ignition. Do not
start engine near spilled fuel; wipe up
spills immaediately. Never use gasolfine
as a cleaning agent.
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General Recommendations

Purchase gasoline in smali quantities and store in
clean, approved containers. A container with a ca-
pacity of 2 gallons or less with a pouring spout is
recommended. Such a container is easier to handle
and helps eliminate spoilage during refueling.

Do not use gasoline left over from the previous sea-
son, to minimize gum deposits in your fuel system
and to insure easy starting.

Do not add cil to the gasoline.

Do not overfill the fuel tank. Leave room for the
fuel to expand.

Fuel Type

For best results, use only clean, fresh, unleaded
gasoline with a pump sticker octane rating of 87 or
higher. In countries using the Research method, it
should be 90 octane minimum.

OVERALL DIMENSIONS
Model M8 With Side Tank

Unleaded gasoline is recommended, as it leaves
less combustion chamber deposits. Leaded gaso-
line may be used in areas where unleaded is not
available and exhaust emissions are not regulated.
Be aware however, that the cylinder head will re-
quire more frequent service.

Gasoline/Alcohol blends

Gasohol (up to 10% ethyl alcohol, 90% unleaded
gasoline by volume) is approved as a fuel for Kohler
engines. Other gasoline/aicohol blends are not ap-
proved.

Gasoline/Ether blends

Methyl Tertiary Butyl Ether (MTBE) and unleaded
gasoline blends (up to a maximum of 15% MTBE by
volume)} are approved as a fuel for Kehler engines.
Other gasoline/ether blends are not approved.
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Figure 1-3. Overall Dimensions - Model M8 With Side Tank.
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Model M8 With Top Tank
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Model M10, M12, M14, And M16
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STANDARD TORQUE VALUES'

Bolls, Screws, Nuts, and Fasteners
Assembled Into Cast Iron or Steel

O O W

Bolts, Screws, Nuts, and Fastieners
Assembled Into Aluminum

O O

Size Grade 2 Grade 5¢ Grade 8 Size Grade 2 Grade 5 Grade 8
#8-32 20in. Ib. 25 in. Ib. - #8-32 20 in. Ib. 20in. Ib. 20in. Ib.
#10-24 32in. Ib. 401in. Ib. - #10-24 32in. Ib. 32in. Ib. 32 in. Ib.
10-32 g2in.1b. |~ 40in.Ib. - 1/4-20 70in.Jb. | 70in.1b. | 70in. Ib.
1/4-20 70in. Ib. 115in. lb. 165in. Ib. 5/16-18 150n. Ib 150in. Ib 153 in. Ib
1/4-28 85in. Ih. 140 in. Ib. 200in. Ib. o C il
5/16-18 150in. {b. 250 in. ib. 350in. Ib.

5/16-24 165in. Ib. 270 in. Ib. 30 ft. Ib.

3/8-16 260in. Ib. 35 ft. Ib. 50 ft. Ib.

3/8-24 300 in. Ib. 40 ft. Ib. 80 ft. Ib.

7/16-14 35 ft. Ib. 55 ft. Ib. 80 ft. Ib.

7/16-20 45 ft. Ib. 75 ft. Ib. 1056 ft. 1b.

1/2-13 50 ft. Ib. BO ft. Ib. 115 1t. Ib. Oil Drain Plugs*

;5%??2 ;g :I :g 11(2)2 :I :g 1?2 :I :E Size into Cast Iron Pans | into Aluminum Pans
9/16-18 100 ft. Ib. 165 ft. Ib. 230 ft. Ib. 1/4" 150 in. 1b. 100 in, ib.
5/8-11 110 ft. Ib. 180 ft. Ib. 260 ft. Ib. 3/8" 180 in. Ib. 120in. Ib.
5/8-18 140 ft. Ib. 230 ft. Ib. 330 ft. Ib. 172" 20 ft. Ib. 131t Ib.
3/4-10 150 ft. Ib. 245 ft. Ib. 350 ft. |b. 374" 25 ft. |b. 16 ft. Ib.
3/4-16 200 ft. Ib. 325 ft. Ib. 470 ft. |b. X-708-1% 20/25 ft. Ib. 20/25 ft. tb.

Conversions

ft. Ih.= in. Ib. x 0.083
in. Ib.=ft. Ib. x 12
kgm =ft. Ib. x 0.1383

Nm.

= ft. Ib. x 1.3558

SPECIFICATIONS, TOLERANCES, AND SPECIAL TORQUE VALUES?

General

Horsepower {@ 3,600 rpm)....

Cispiacement (cu.in.)

Bore..
Stroke

Compression Ratio
Approx. Weight (Ib.}

Approx. Qil Capacity* (U.S.

Quarts)

Approx. Fuel Tank Capacity

(U.S.

Gallons)

Model
M8

8
18.64
2.94
2.75
6.8:1
71

1.25

Model
M10

10
23.85
3.25
2.88
6.2:1
128

2

1.5

Moded Model
M12 M14
12 14
29.07 31.27
3.38 3.50
3.25 3.25
6.6:1 7.0:1
129 129
2 2
1.5 1.5

*For best results, fill to “F” mark on dipstick as opposed to adding a given quantity of oil.
Always check level on dipstick before adding more oil.

Model
M16

18
35.9
3.75
3.25
7.3:1

129

2

1.5
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Model
M8
Air Cleaner
Element Cover Nut
Torque{in. b} .............. 50

Angle of Cperation - Maximum
(At Full Oil Level; Intermlittent Operation)
With Oil Sentry™

Carb. SideUp ................. 150
Carb. Side Down .............. 350
Flywheel EndUp .............. 35°
Flywheel End Down ........... 459
Without OIll Sentry™

Carb. SideUp ................. 450
Carb. Side Down .............. 35°
Flywheel End Up .............. 350
Flywheel End Down ........... 45°

Balance Gear

EndPlay ...................... —
New Stub Shaft O.D............ —
Stub Shaft O.D. Max Wear

Camshaft
EndPlay ...............covts.
Camshaft to Camshaft Pin
Running Clearance ..........
Camgear Cover Fastener
Torque {in. Ibs.) ............. —
Camshaft Pin Depth
From Crankcase Surface .....
Cup Plug Depth from
Crankcase Surface ..........

.005/.010

.0010/.0035

.275/.285

.055/.065

Carburetor
Preliminary Main Fuel

Screw Setting (Turns)........ 2
Preliminary ldle Fuel

Screw Setting (Turns) ........
FloatLevel ....................
FloatDrop .....covvvvvvennenn,
Fuel Inlet Seat

Torque (in. I1b.) .............. 35
Bowl Retaining Screw

Torque (in.1b.) .............. 50
Float to Float Pin

Tower Clearance ............ .01¢

1-1/4
11/64 (£ 1/32)
1-1/32

Connecling Rod (Posi-Lock)
New Service Rod Nut

Torque {in. Ib.)%® .. .......... 140
Used Rod Nut

Torque (in. Ib)* 8. .. ........ 100
Rod to Crankpin Running

Clearance - New........ R .001/.002
Rod to Crankpin Max. Wear

Limit............coooeiiai., .0025
Rod to Piston Pin Running

Clearance-New............. .0006/.0011
Piston Pin End 1.D.

SNEW e .6255/.6258
Rod Side Play on

Crankpin......coovviennnn... 005/.016

Model
M10

50

18°
23°
30¢
45°
45¢
23°
aoe
450

.002/.010
.4998/.5001

4996

.005/.010
.0010/.0035
115
.300/.330

.000/.030

1-1/2
2-1/2
11/84 (+ 1/32)
1-1/32
35
50

010

260
200
.001/.002
0025
.0003/.0008
.8596/.8599

.007/.018

Model
M12

50

15°
23°
30¢°
459
459
23°
300
450

.002/.010
.4998/.5001

4996

.005/.010
.0010/.0035
115
.300/.330

.000/.030

1-1/2
2-1/2
11/64 (+ 1/32)
1-1/32
35
50

010

260
200
.001/.002
.0025
.0003/.0008
.B757/.8760

.007/.016

Model
M14

50

159
23¢
30¢°
45°
45°
23°
30°
450

-002/.010
.4998/.5001

4996

.005/.010
.0010/.0035
115
.300/.330

.000/.030

2-1/2
2-1/2
11/84 (+ 1/32)
1-1/32
35
50

010

260
200
.001/.002
.0025
.0003/.0008
.8757/.8760

.007/.016

Model
M16

50

15°
23°
300
45°
45°
23v
300
45°

.002/.010
.4998/.5001

4996

.005/.010
.0010/.0035
115
.300/.330

.000/.030

2-1/2
2-1/2
11/64 (£ 1/32)
1-1/32
35
50

.01¢

260
200
.001/.002
.0025
.0003/.0008
.8757/.8760

.007/.016
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Crankshaft
Crankshaft End Play ......
Main Bearing Surface
OD.-New.............
Main Bearing Surface Max.
Wear Limit .............
Crankpin O.D.-New. .....
Crankpin O.D. Max.
Out of Round
Crankpin O.D. Max. Taper

Cylinder Bore

ILD.-New ................
1.D. Max. Wear Limit ......
1.D. Max. Out of Round ...
LD. Max. Taper............

Cylinder Head

Cap Screw Torque
(ft. Ib.)*

Max. Out of Flatness . ... ..

Fan/Flywheel
Fan Fastener

Torque {in. Ibs.) ........
Flywheel Fastener

Torque (ft. Ib)*.........

Fuel Pump
Mounting Screw
Torqgue (in. !b.)

Fuel Tank

Isolation Mount Torgue ...

Upper Bracket to Tank
Fastener Torque (in. Ib.)

Lower Bracket to Tank
Fastener Torgue (in. Ib.)

Lower Bracket to Crankcase

Bracket Fastener Torque
(in by,
Top Tank Bracket to Cy!.
Head Fastener Torque
(in.1b) .o,

Gear Reduction Unit
Gear Reduction Shaft
EndPlay ...............

Governor

Governor Bushing
Torque(in.lb) .........

Governor Bushing to Cross

-----

Shaft Running Clearance ....

Governor Gear to Stub

Shaft Running Clearance ....

Governor Cross Shaft
EndPlay ...............

Model
M8

.002/.023
1.1811/1.1814

1.1811
1.1860/1.1855

2.941

40/45

Hand Tight”
20

90

70

150

.001/.030

100/120
.0005/.0020
.0005/.0020

.001/.056

Model
M10

.003/.020
1.5745/1.5749

1.5745
1.5000/1.4995

.0005
001

3.2515/3.2505
3.254
.005
.002

25/30
.003

115

40/45

40/45

Hand Tight

.008/.030

100/120
.0010/.0025
.0005/.0020

.001/.069

Model
M12

.003/.020
1.5745/1.5749

1.5745
1.5000/1.4895

.0005
.001

3.37565/3.3746
3.378
.005
002

25/30
.003

115

40/45

40/45

Hand Tight

.005/.030

100/120
.0010/.0025
.0005/.0020

.001/.069

Modet
M14

.003/.020
1.5745/1.5749

1.5745
1.5000/1.4995

.0005
001

3.50056/3.4995
3.503
.005
.002

25/30
.003

115

40/45

40/45

Hand Tight

.005/.030

100/120
.0010/.0025
.0005/.0020

.001/.069

Model
M16

.003/.020
1.5745/1.5749

1.56745
1.5000/1.4995

.0005
001

3.7505/3.7495
3.753
.005
.002

25/30
.003

115

40/45

40/45

Hand Tight

.005/.030

100/120
.0010/.0025
.0005/.0020

.001/.069
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Ignition
Ignition Module to

Magnet AirGap .............
Spark Plug Type

(Champion® or Equiv.).......
Spark PlugGap ...............
Spark Plug Torque (ft. Ib.) ......
Ignition Module Mounting

Screw Torque {in. Ibs.) .......
Keyswitch Nut Torque

(4T T 1« =

Oll Pan/Qil Sentry™
Qil Sentry Switch Max.
Torque (in. 1b)"Y ... .....0ues,

Piston and Piston Rings
(Style "A” Pistons)
Thrust Face O.D. @ D1
-New!'' i
Thrust Face O.D. @ D1 - Max.""
Wear Limit ..................
Thrust Face to Bore
Clearance @ D1- New' ...
Piston Ring End Gap - New ....
Piston Ring End Gap -
Used(Max.}) ..........ccnuus
Piston Ring Side
Clearance -Max. ............
Piston PinO.D.-New..........

Piston and Piston Rings
{Styles "C" And "D" Pistons)
Thrust Face O.0. @ D1

-New™ ... ... . oiin
Thrust Face O.D. @ D1

- Max. Wear Limit™...........
Thrust Face to Bore

Clearance @ D1 - New' ...,
Piston Ring End Gap - New®.__.
Piston Ring End Gap

-Used (Max.}*........oovnts
Piston Ring Side

Clearance-Max. ............
Piston Pin O.D.-New..........

Vailves and Tappets
Intake Vaive to Tappet
Clearance-Cold ............
Exhaust Valve to Tappet
Clearance-Cold ............
Intake Valve Minimum
Lift-ZeroLash..............
Exhaust Valve Minimum
Lift-ZeroLash..............
intake Valve Minimum
StemOD.........cciiiviint
Exhaust Valve Minimum
StemOD....... ... ... ..

Model
M8

.012/.016
RCJ-8
.025
18/22

32

90

2.9297/2.9281

2.925

[007/.010
007/.017

027

.006
.6247/.6249

2.9336/2.9329

29312

.0034/.0051
.010/.023

.032

.006
.6247/.6249

.006/.008

.017/.019

2718

.2482

3103

.3074

Model
M10

.012/.016
RH-10
025
18/22
32

90/100

90

3.2432/3.2413
3.238

.007/.010
.010/.020

.030

.006
.8591/.8593

.008/.010

.017/.019

.318

318

.3103

3074

Model
M12

.012/.016
RH-10
.025
18/22
32

90/100

90

3.368/3.365

3.363

.007/.010
.010/.020

.030

.006
.8752/.8754

.008/.010

.017/.019

.318

318

3103

3074

Model
M14

.012/.016
RH-10
.025
18/22
32

90/100

90

3.4941/3.4825

3.491

.007/.010
.010/.020

-030

.006
.B752/.8754

.008/.010

.017/.019

2318

318

3103

3074

Model
M16

.012/.016
RH-10
.025
18/22
32

90/100

90

3.7455/3.7465

3.7435

.0030/.0050
.010/.020

.030

.006
.8752/.8754

.008/.010

017/.019

318

.318

3103

3074




Model Model
M8 M10
Valves and Tappets (Cont,)
Nominal Valve Seat Angle ...... 45° 45°
Valve Guide Reamer Size ...... 3125 3125
Intake Valve Guide |.D.
Max. Wear Limit ............. .0086
Exhaust Valve Guide I.D.
Max. Wear Limit ............. .008
Throttle Control Lever
Remote Throttie Control
Nut Torque (in. 1b.}e ......... 10/15 10/15
Engine Mtd. Throttle Control
Nut Torgue (in. Ib.) .......... 15/25 15/25
Fixed Speed Applications
(Shortened Throttle Contral)
Nut Torque (in.lb.) .......... 70

Model Model Model
M12 M14 M16
450 45¢ 459
3125 3125 3125
.006 006 006
.008 .008 .008
10/15 10/15 10/15
15/25 15/25 15/25
70 70 70

Notes:

1.

A

11.

Use standard torque values when specific values are
not given. Standard values have a tolerance of + 20%.

All dimensions are in inches unless otherwise speci-
fied.

Also applies to self-tapping screws.
Lubricate with oil at assembly.
3/8-16 thread with hex head nut and fiber gasket.

Torque in increments to the value specified. Do not
overtorgue—loosen—and retorque hex nuts on Posi-
Lock connecting rods.

Top tank models only.
Torgue to value specified; then loosen nut 1/2 turn.

Top and center compression rings.

. Turn the Qil Sentry™ float switch in approx. 5 to 6 full

turns until positioned properly. Refer to the “Electrical
System And Components” section for specific instal-
lation procedures.

Measurements @ D1 on Style “A” pistons are made
perpendicular to piston pin, just below the oil ring.

12. Measurements @ D1 on Styles “C” and “D” pistons

are made perpendicular to piston pin in the position
shown.

UL

D1 - & D1

Style A

1/2"

DA

D1
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Single Cylinder Engine

M14, M16
TP-2203-A 3/86

KOHLER

poSrce anual SPECIAL TOOLS

SECTION 2~

SPECIAL SERVICE TOOL KIT NO. 3211

These quality tools are designed to help you
perform specific disassembiy, repair, and
reassembly procedures, By using tools designed
for the job, you can service engines easier, faster,
and safer! In addition, you'll increase your service
capabilities and customer satisfaction by
decreasing engine down time.

The Special Service Tool Kit No. 3211 can be
ordered complete as shown in Figure 2-1 or the
tools can be ordered individually. Contact your

Kohtler Engine Distributor for price and availability.

R

Figure 2-1. Special Service Tool Kit - No. 3211.
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VALVE SERVICE TOOLS

TOOL NO. & NAME

APPLICATION

ILLUSTRATION

VALVE SEAT PULLERS
11726
11913

Removal of valve seats, Use 11918
adapter, 3222 slide hammer & 11215
forcing screw

FORCING SCREW

Used with valve seat

11915 pullers 11726 & 11913
ADAPTER Used to connect valve seat pullers @-
11918 to slide hammer

VALVE SEAT INSTALLER
11811
11812

Used to install intake and exhaust
seats. Use with 4747 handle

3222 SLIDE HAMMER
11799 Weight
12244 Slide Bolt

Pravides pulling force for valve seat
and guide removal. Use 4747 handle.

3268 VALVE GUIDE REMOVAL KIT
11838 Stud 3 1/2”
12100 Stud 2 1/2”
11800 Adapter
0917 Nut
12008 Nut

Used to pull valve guides with 3222
slide hammer

3224 VALVE GUIDE INSTALLER KIT
12325 Driver
11763 Driver
11770 Gage
11771 Gage

Used to install valve guides to
proper depth. Use 11763 driver with
11770 & 11771 depth gages

REAMERS (Valve Guide)
11843 5/16"
11844 1/4”

To ream valve guides

SEAL

AND BEARING INSTALLERS

3223 SEAL INSTALLER KIT
11782 Seal Installer
11783 Seal Installer
11784 Seal Installer
11785 Seal Installer
11786 Seal Installer
11787 Seal Installer
11790 Seal installer
11791 Seal Instalter
11792 Seal Installer
11793 Seal Installer
11795 Handie

Used to install seals without
damage and tc proper depth. Use
11795 handle with installers
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SEAL AND BEARING INSTALLERS

TOOL NO. & NAME

APPLICATION

ILLUSTRATION

3242 SEAL PROTECTOR SLEEVE KIT
12020 .75 12021 1.00
12022 125 12126 1.12
12127 1.50 12128 1.44

Used on crankshaft when installing
seals to prevent damage

)

3241 BEARING INSTALLING KIT

12014 Ins. (Crank Bushing)

12015 Ins. (Cam Bushing)

12016, 12017, 12018 & 12109
Brg. Installers

Used to install & remove engine
bearings and bushings

OTHER APPLICATIONS

3226 FLYWHEEL PULLER KIT
12485 Puller w/forcing screw

5108 Bolt - 1/4” w/washer (3}
12505 Bolt - 10-24 w/washer (2)
12504 Bolt - 3/8” w/washer (2}
12506 Storage Bag

Used to remove flywheels and
bearing plates from engine

FLYWHEEL STRAP WRENCH
10357

Used to hold flywhee! for nut
removal

OFFSET WRENCH
11797 Wrench 1/2"
4923 Wrench 8/16"”

Used to remove & install cylinder
barrel retaining nuts

FEELER GAGE
11767

Used to set cil pump drive gear
backlash on twin cylinder engine

TIMING GAGE
10355 Timing Gage

Used to hold balance gears in timed
position when assembling engine

SCRAPER

Used to scrape machined surfaces
11762 without damage
HANDLE Used with bearing installers, slide "y
4747 Handle hammer, and valve seat instaliers .!'@—

TOOL BOARD AND HOOK SET
12033

Used to store and identify tools

SEE FRONT PAGE
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KIT NO. 3211

TOOL USAGE CHART

PART NO & NAME

VALVETOOLS

MODEL (“ K” SERIES)

MODELS (“M” SERIES)

K-91

117286 Valve Seat Puller

11913 Valve Seat Puller

@) K-582

11915 Forcing Screw

11918 Adapter

11811 Valve Seat Instalier

®ee |@KT18

oeoe0® Mz

o0 o800
o0 00 e|M12
9000 ®|M-14
oo |o|M-20

11812 Valve Seat Installer

3222 Slide Hammer

3268 Valve Guide Removal Kit

o0 @ oee eK301
ol®oe 0o lee e K321
oo ®ee (e K3H

o0® ®a® e K532

o o® &0|8 & M6
oo oee o|Mi18

12325 Valve Guide Driver

oolo[ o[eoo/oK 61
olole .o.o]o K-181
oleje| [o|e/ele/ ek 241

11763 Valve Guide Driver (depth)

11770 Valve Guide Depth Gage

11771 Valve Guide Depth Gage

11843 Valve Guide Reamer 5/16"

e (o0 O @00 (O KT17

oo (e

| 11844 Valve Guide Reamer 1/4”

1KT19 engines prior to Series II {Spec No. 49199 and lower).

BEARING AND SEAL INSTALLERS

12014 Installer — Crank Bushing

12015 Installer — Cam Bushing

12016 Installer — Bearing

12017 Installer — Bearing {PTO)

12018 Installer — Bearing

12019 installer — Bearing

11782 Installer — Seal {PTO)

11783 Installer — Seal {Flywheel)

{
11784 Installer — Seal (PTQ)
11785 Installer — Seal {PFTO)

11786 Instalier — Seal {Flywheel)

11787 Installer — Seal (PTO)

11790 Installer — Seal (Flywheel}

11791 Installer — Seal (PTO)

11792 Installer — Seal (Flywheel)

11793 Installer — Seal (Flywhesl)

11795 Handle — Installer Seal

12020 Seal Sleeve

USE AS REQUIRED

USE AS REQUIRED

12021 Seal Sleeve

USE AS REQUIRED

USE AS REQUIRED

12022 Seal Sleeve

USE AS REQUIRED

USE AS REQUIRED

12126 Seal Sleeve

USE AS REQUIRED

USE AS REQUIRED

12127 Seal Sleeve

USE AS REQUIRED

USE AS REQUIRED

12128 Seal Sleeve

USE AS REQUIRED

USE AS REQUIRED

[ [ ] 1

MISCELLANEQUS TOOLS

10357 Flywheel Strap Wrench 1/2”

11797 Offset Wrench 2"

4923 Qffset Wrench 9/16"

11767 Feeler Gauge-Crank(Cil Pump)

10355 Timing Toal (Baiance Gear)

11762 Scraper

4747 Drive Handle

3226 Flywheel Puller Kit
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ENGINE ANALYSIS KIT NO. 25 800 01

Digital Tachometer
Digltal Thermometer

Slack Tube Manometer

Digital Englhe Analyzer

Thermocouples

Carrying Case
Digital Voltmeter

Figure 2-2. Engine Analysis Kit - No. 25 800 01.

The Kohler Engine Analysis Kit contains a The voltmeter, tachometer, thermometer, and
selection of instruments which will enable you to engine analyzer feature state of the art electronic
measure critical items that relate to engine circuitry and digital readouts. Guidelines for using
performance. You will find many uses for these the instruments and testing are included.

instruments—from basic crankcase vacuum . . . . .
o . h t t the kit yo tl be able to:
checks to sophisticated application tests. Using the instruments in the kit you wi

B Measure temperatures of —

The kit includes the following: * spark plug base gasket/cylinder head bolt.

. s Oil sump.
Qty. | Description Part No. ® air into flywheel and carburetor.
1 Digital Voltmeter 25800 02 .
1 Digital Tachometer 2580003 ® Measure engine speed (RPM).
1 Digital Thermometer 25 800 04 @ Measure crankcase vacuum and exhaust system
1 Digital Engine Analyzer 25 800 05 back pressure.
1 Slack Tube Manometer 25 800 06 B Measure voltage
1 8 Ft. Lead With Plug 25 B00 07 '
3 14 mm Spark Plug B Measure charging system current.
5 Lr;zrdmé);(tn':'%l:rmocouple gg ggg gg B Measure electric starter current (Amp} draw.
1 QCil Sump Thermocouple 25800 10 The Engine Analysis kit can be ordered complete
1 1/4" x 1/8” Bushing 25 800 11 as shown, or the instruments can be ordered
1 3/8" x 1/8" Bushing 25800 12 individually. Contact your Kohler Distributor for
1 1/2" x 1/8” Bushing 2580013 price and availability.
1 3/4" x 1/8" Bushing 2580014
1 Tube With Fittings 2580015
1 Carrying Case 2580016
3 Plain Thermocouple 25 80017

25



IGNITION SYSTEM TESTER

These engines are equipped with a dependable
electronic magneto ignition system. Ignition tester
25 455 01 can be used to determine if the ignition
module is functioning properly. See Figure 2-3.

Ground
Clip

Post Terminal

Figure 2-3. Electronic Magneto Ignition System
Tester.

Using The Tester
1. Disconnect spark plug lead and connect it to the
post terminal of tester. Connect the ground clip to
a good ground, not to the spark plug.

NOTE: To maintain engine speeds normally obtained
during cranking, do not remove the engina
spark plug.

2. Make sure the engine ignition switch, kill switch, or
key switch is in the “run” position.

3. Crank the engine and observe the test plug.
Visible and audible sparks should be produced.
Do not touch tester during cranking.

WATER MANOMETER

The Kohler Part Ne. 25 761 02 U-Tube water
manometer is a useful too! to check crankcase vacuum
{or pressure) and to check for exhaust back pressure
It can also be used to adjust primary regulators used
with gaseous fuel systems. Complete instructions are
provided in the kit.

CYLINDER LEAKDOWN TESTER

The Kohler Part No. 25 761 05 Cylinder Leakdown
Tester is a valuable alternate to a compressian teston
these ACR equipped engines. By pressurizing the
combustion chamber from an external air source, this
tool can determine if valves or rings are leaking.
Instruction for using this tester are inciuded with the
tester.

INDUCTANCE TACHOMETER

The Kohler Part No. 25 761 03 is a hand-held
inductance tachometer that can be used to obtain
accurate RPM readings on ali Kohler engines.
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NVASNUM

Single Cylinder Engine
Service Manual
Mcdels M8, M10, M12

M14, M16

TP-2203-A 3/86

KOHLER
ENETNES

SECTION 3

PERIODIC MAINTENANCE

REQUIRED MAINTENANCE

These required maintenance procedures should be performed at the
frequency stated in the table:

Required Maintenance Frequency
Check Ol Level .ot it i i e e e et e i taan s caninnans Daily
Clean Grass SCrEeN .. .ttt ii it i iia i iie i eiaeia e eiea e aanans Daily*
Check/Replace Fuel Filter ..ot iiiniaenann. As Required
Clean Foam Precleaner . ..... e iiarieensiinnisinnrnansnenneen 25 Hours™
Change Oil L. . i i it it et e e 25 Hours
Check Optional Reduction GearUnit ............ .. oo viiviivnt 50 Hours
Clean Cooling Fins and External Surfaces ...........c.ociiviennn 50 Hours™
Clean Paper Air Cleaner Element......... ... ccovi i, 100 Hours™
Check Spark PlUug ... .o e et i s iir e iae i aens 100 Hours
Check Valve-To-Tappet Clearance. .....ovvvir i iacnnsn 500 Hours
Clean Cylinder Head and Combustion Chamber................. 500 Hours™™*
Service Starter MotorDrive . ........... oo iiiian., Annually or 500 Hours

*Perform these maintenance procedures more frequently when engine is
operated under extremely dusty and dirty conditions.

**250 Hours when leaded gasoline is used.

WARNING: Accidental Starts!

A Before servicing the engine or
equipment, always remove the spark
plug lead to prevent the engine from
starting accidentally. Ground the lead
to prevent sparks that could cause

fires.

CHECK OIL LEVEL

The importance of checking and maintaining the
proper oil level in crankcase cannot be
overemphasized. Check oil BEFORE EACH USE
as follows:

1. Make sure the engine is stopped, level, and is
cool so the oil has had time to drain into the
sump.

2. Clean the area around oil fill cap/dipstick before
removing to keep dirt, grass clippings, etc., out
of the engine.
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3. Remove oil fill cap/dipstick; wipe oil off.
Reinsert dipstick and push it all the way down
into tube. Remove dipstick and check the level.

The oil level should be up to, but not over, the
“F" mark on the dipstick. Refer to Figure 3-1.

TN

Operating
~Range

l
L

Figure 3-1. Oil Level Range.

4. Add the proper type of oil if the level is low.
Always check the level with dipstick before
adding more oil.

CAUTION: Never operate the engine with the oil
level below “L.” mark or over “F” mark
on dipstick.

Oil Sentry™

Some engines are equipped with optional Qil
Sentry ¢il level monitor. Qil Sentry will either stop
the engine or activate a “low oil” warning light, if
the oil level is below the "L mark on the dipstick.
Actual Qil Sentry use will vary depending on the
engine application.

CAUTION: Qil Sentry is not a substitute for
checking oil BEFORE EACH USE.
Make sure the oil level is maintained
up to the “F" mark on dipstick.

CHANGE OIL

For a new engine, change oil after the first 5 hours
of operation. Change oil every 25 operating hours
thereafter.

For an overhauled engine or those rebuilt with a
new shortblock or miniblock, use straight 30-
weight Service Class SF oil for the first 5 hours of
operation. Change the oil after this initial run-in
period. Change oil every 25 hours thereafter.

Drain oil while the engine is still warm from
operation. The oil will flow more freely and carry
away more impurities. Change oil as follows:

1. Remove the oil drain plug and dipstick. Refer to
Figure 3-2. Tilt the engine slightly towards the
drain hoie to obtain better drainage.

Drain Plug

Drain Plug

Figure 3-2. Oil Drain Plug Locatlon.

2. Reinstall the drain plug. Make sure it is
tightened securely.

3. Fill with new oil of the proper type to the “F”
mark on the dipstick. Always check the level on
dipstick before adding more oil. Make sure the
engine is level when filling and checking oil.

SERVICE AIR CLEANER

Magnum engines are equipped with a high-density
paper air cleaner element. Some specifications are
also equipped with an oiled foam precieaner which
surrounds the paper element. Refer to Figure 3-3.

Figure 3-3. Air Cleaner Components.
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Precleaner

If so equipped, wash and reoil the precleaner every
25 operating hours (more often under extremely
dusty, dirty conditions).

1.

4.

Remove precleaner from paper element. Wash
the precleaner in warm water with detergent.

. Rinse precieaner thoroughly until all traces of

detergent are eliminated. Squeeze out excess
water (do not wring). Allow precleaner to air dry.

. Saturate precleaner in clean, fresh engine oil.

Squeeze out excess oil.

Reinstall precleaner over paper element.

Paper Element

Every 100 operating hours (more often under
extremely dusty, dirty conditions}, check the paper

element.

1.

Replace the element as follows:

Remove the precleaner (if so equipped),
element cover, and paper element.

. Replace a dirty, bent or damaged slement with a

new genuine Kchler element. Handle new
elements carefully; do not use if surfaces are
bent or damaged.

CAUTION: Do not wash the paper element or
use compressed air as this will
damage element.

. Reinstall the paper element, element cover, and

element cover nut. Make sure element is sealed
tightly against the element cover and air cleaner
base. Tighten nut to 50 in. Ibs. torque.

. Install the precleaner (cleaned and oiled) over

paper element.

. Install air cleaner cover and wing nut. Tighten

wing nut until it is snug against cover—do not
overtighten.

Inspect Air Cleaner Components

Whenever the air cleaner cover is removed, or
servicing the element or precleaner, check the
following components:

Air Cleaner Base—Make sure it is secured tightly
to carburetor and is not bent or damaged.

Element Cover and Element Cover Nut—Make
sure element cover is not bent or damaged.
Make sure element cover nut is secured tightly

to seal element between air cleaner base and

element cover. Tighten nut to 50 in. Ibs. torque.

® Breather Tube—Make sure it is sealed tightly in
air cleaner base and breather cover.

CAUTION: Damaged, worn, or loose air cleaner

components could allow unfiltered air

into the engine causing premature

wear and failure. Replace all damaged

or worn components.

CLEAN AIR INTAKE/COOLING AREAS

To ensure proper cooling, make sure the grass

screen, cooling fins, and other external surfaces of

engine are kept clean at all times. Refer to Figure
3-4.

KEEP THESE AREAS CLEAN

7

Blower Housing

Air Cleaner

Grass Screen
Baffles And Shrouds

Crankcase
Cooling Fins

Cooling Fins

Cylinder Head

Figure 3-4. Air Intake And Cooling Areas.
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Every 50 operating hours (more often under
extremely dusty, dirty conditions), remove the
blower housing and other cooling shrouds. Clean
the cooling fins and external surfaces as
necessary. Make sure the cooling shrouds are
reinstalled.

Refer to the "Disassembly” and "Reassembly”
sections for cooling shroud removal and
installation procedures.

CAUTION: Operating the engine with a blocked
grass screen, dirty or plugged cooling
fins, and/or cooling shrouds removed
will cause engine damage due to
overheating.

CHECK SPARK PLUG

Every 100 operating hours, remove the spark plug,
check its condition, and reset gap or replace with
new plug as necessary. Refer to Figure 3-5.

Wire Gauge

Spark Plug

0.025" Gap

Ground Electrode

Figure 3-5. Servicing Spark Plug.

1. Before removing spark plug, clean the area
around the base of plug to keep dirt and debris
out of engine.

2. Remove the plug and check its condition.
Replace the plug if worn or if reuse is
questionable.

Use Champion® Type {or equivalent):
RCJ-8—0n Model M8
RH-10—0On Models M10, M12, M14, and M16

CAUTION: Do not clean the spark plug in a
machine using abrasive grit. Some grit
could remain in spark plug and enter
the engine causing extensive wear and
damage.

3. Check gap using a wire feeler gauge. Adjust gap
to 0.025” by carefully bending the ground
electrode.

4. Reinstall spark plug into cylinder head. Torgue
plug to 18/22 ft. Ib.

SERVICE OPTIONAL REDUCTION
GEAR UNIT

On engines equipped with a reduction gear unit,
check the oil level in unit every 50 operating hours.
Refer to Figure 3-6.

Vented Qil

Fill Plug \

Drain Plug
(Oil Level Check)

Figure 3-6. Reduction Gear Unit.

1. Remove the plug on the lower part of gear unit
cover. With engine ievel, the oil should be up to
the bottom of the plug hole.

2. To add oil, remove the vented fill plug at the top
of the unit. Use the same type of oil as used in
the engine crankcase.

3. Reinstall and tighten the plugs securely.
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IGNITION SYSTEM SERVICE

Magnum engines are equipped with a dependable
electronic magneto ignition system. Other than
periodically checking/replacing the spark plug, no
maintenance, timing, or adjustments are necessary
or possible with this system.

CHECK FUEL FILTER

Some engines are equipped with an in-line fue!
filter. Visually inspect the filter periodically.
Replace when dirty with a genuine Kohler filter.

B Fuel Filter 18

Figure 3-7. In-line Fuel Filter.

SERVICE STARTER MOTOR DRIVE

Every 500 operating hours or annually (whichever
occurs first), clean and lubricate the drive splines
of the Bendix-drive electric starter motor. Refer to
Figure 3-8.

\, . Splines
o Drive Shaft
Drive Pinion
\( j Stop Gear
Spacer

Dust Cover @

Spacer /;ﬂ_@,@ﬁ
Spring Y@ @
Stop Nut /—-/V‘Q
Dust Cover

Figure 3-8. Starter Drive Components.

1. Remove starter from bearing plate. (Refer to
appropriate “Disassembly” section.)

2. Remove dust cover, stop nut, stop gear spacer,
spring, dust cover spacer, and drive pinion.

3. Clean the drive shaft splines with solvent. Dry
splines thoroughly.

4. Apply a small amount of Kohler electric starter
drive lubricant (Part No. 52 357 01) to splines.

CAUTION: Kohler starter drive lubricant (Part No.
52 357 01) must be used on all Kohler
electric starter drives. The use of other
lubricants can cause the drive to stick
or bind.

5. Apply a small amount of Loctite® No. 271 to
stop nut threads. Assemble drive parts in
reverse order of removal. Torque stop nut to 160
in. Ib.

6. Reinstail starter to bearing plate. (Refer to
appropriate “Reassembly” section.)

CLEAN CYLINDER HEAD AND
COMBUSTION CHAMBER

Every 500 operating hours (250 hours when feaded
gasoline is used), remove cylinder head and clean
combustion chamber. Refer to Figure 3-9,

Wooden Or _
Plastlc Scraper |

——

. Cylinder -
ead
e

g

Figure 3-9. Cleaning Cylinder Head
And Combustion Chamber.

1. Remove the cylinder head baffle and cylinder
head.

2. Clean away combustion deposits using a
wooden or plastic scraper.

3. Reinstall the cylinder head using a new gasket.
Torque the cylinder head fasteners in sequence
to the values specified in Figure 3-10.
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M10,
@ M12, M14
3 25-30 ft. |bs.

\©5 O 2 O°

)
570

40

100
M16

25-30 ft. Ibs. @9

3
\©5 @2 @6

. § Flat Feeler
- . Gauge

Figure 3-11. Measuring Valve-To-Tappet Clearance.

2. Position the crankshaft so the piston is at top of
compression stroke (cam has no effect on
tappets).

3. Measure valve-to-tappet clearance with a flat
feeler gauge.

Engine Valve-To-Tappet Clearance

Model Intake Valve |[Exhaust Valve
M3 .006"/.008" | .017"/.019"
M10, M12, M14, M16| .008"/.010" | .017"/.019"

Figure 3-10. Cylinder Head Fastener
Tightening Sequence.

CHECK VALVE-TO-TAPPET
CLEARANCE

Every 500 operating hours, remove breather/valve
cover and check valve-to-tappet clearance with a

flat feeler gauge. Refer to Figure 3-11. The engine
must be cold when checking this clearance.

1. Remove the air cleaner assembly, carburetor,
and breather assembly. (Refer to appropriate
"Disassembly” section.)

On Model M8—If clearance is too small, remove
the valves and grind the valve stems until the
correct clearance is obtained. Make sure valve
stems are ground perfectly flat and smooth.

/f clearance is too large, replace the valves and
recheck clearance.

NOTE: Large clearances can also be reduced by
grinding the valves and/or valve seats. Refer {o
the “Inspection And Repair/Reconditioning”
section for valve specifications.

On Models M10, M12, M14, and M16—Adjust the
clearance by turning the adjusting screw on
tappets. Refer to Figure 3-12.

Adjusting
Screw

Figure 3-12. Adjusting Valve-To-Tappet Clearance—
Models M10, M12, M14, and M16.
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STORAGE

If the engine will be out of service for
approximately two months or more, use the
following storage procedure.

1. Change the oil when engine is still warm from
operation. Refer to “Change Qil.”

2. Change the oil in reduction gear unit, if s0
equipped. Refill with the same oil as used in
engine crankcase for season of operation.
Refer to “Service Optional Reduction Gear
Unit.” Run engine for a few minutes to
distribute clean ¢il throughout engine.

3. Drain the fuel tank and fuel system (or run
engine until fuel tank and fuel system are

empty).

. Clean the exterior surfaces of engine. Spread

. Remove the spark plug. Add one tablespoon

of engine oil into the spark plug hole. Install
plug, but do not connect plug lead. Crank the
engine two or three revolutions.

. Remove the spark plug. Cover the spark plug

hole with thumb and turn engine over until
the piston is at the top of its stroke (pressure
against thumb is greatest). Reinstall plug, but
do not connect plug lead.

a light film of oil over any exposed metal
surfaces of engine to prevent rust.

. Store the engine in a clean, dry place.
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MAGNUM

Single Cylinder Engine

M14, M16
TP-2203-A 3/86

KOHLER
ENGINES

Moo M8, NI10, M12 TROUBLESHOOTING

SECTION 4+

TROUBLESHOOTING GUIDE

When troubles occur, be sure to check the simple
causes which, at first, may seem too obvious to be
considered. For example, a starting problem could
be caused by an empty fuel tank.

Some common causes of engine troubles are
listed below—use this as a guide to locate causing
factors.

Engine Cranks But Will Not Start

Empty fuel tank.

Fuel shutoff valve closed.

Clogged fuel line.

Spark plug lead disconnected.
Keyswitch or kill switch in “off” position.
Faulty spark plug.

Faulty ignition module.

Dirt or water in fuel system.

ngine Starts But Does Not Keep Running
Restricted fuel tank vent.

Dirt or water in fuel system.

Faulty choke or throttle controls/cables.
Loose wires or connections which short kill
terminal of ignition module to ground.

5. Carburetor improperly adjusted.

6. Faulty cylinder head gasket.

7. Faulty fuel pump.

AON=SM @SN RN

Engine Starts Hard

1. Hydrostatic transmission is not in neutral/PTO
drive is engaged.
Loose wires or connections.
Dirt or water in fuel system.
Clogged or restricted fuel lines.
Faulty choke or throttle controls/cables.
Faulty spark plug.
Carburetor improperly adjusted.
Incorrect valve-to-tappet clearance.
Low compression.
Faulty ACR mechanism.

COPNO NN

=

Engine Will Not Crank

1. Hydrostatic transmission is not in neutral/PTO
drive is engaged.

Battery is discharged.

Safety interlock switch is “engaged”.

Loose or faulty wires or connections.

Faulty keyswitch or ignition switch.

Faulty electric starter/starter solenoid.
Retractable starter not engaging in drive cup.
Seized internal engine components.

ONOOAWN

Engine Runs But Misses

1. Dirt or water in fuel system.

2. Spark plug lead loose.

3. Loose wires or cennections which
intermittently short kiil terminal of ignition
module to ground.

Carburetor improperly adjusted.

Engine overheating.

incorrect valve-to-tappet clearance.
Faulty ignition module.

ngine Will Not Idle

Idle speed adjusting screw improperly set.
Dirt or water in fuel system.

Idle fuel adjusting screw improperly set.
Restricted fuel tank vent.

Faulty spark plug.

incorrect valve-to-tappet clearance.

Low compression.

ngine Overheats

Grass screen, cooling fins, or shrouding
clogged.

Excessive engine load.

Low crankcase oil level.

High crankcase oil level.

5. Carburetor improperly adjusted.

=M Noukhbh—~m NOGOA

PN

Engine Knocks
1. Low crankcase oil level.
2. Excessive engine load.
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Engine Loses Power

Low crankcase oil level.

High crankcase oil level.
Restricted air cleaner element.
Dirt or water in fuel system.
Excessive engine load.

Engine overheating.

Faulty spark plug.

Carburetor improperly adjusted.
Low compression,.

N AWN S

Engine Uses Excessive Amount of Oil

1. Incorrect oil viscosity or type.

2. Clogged or improperly assembled breather
system.

3. Worn or broken piston rings.

4. Worn cylinder bore.

5. Worn valve stems and/or valve guides.

EXTERNAL ENGINE INSPECTION

Before cleaning or disassembling the engine,
check its external appearance and condition. This
inspection can give clues to what might be found
inside the engine {and the cause) once it is
disassembled.

[ Check for buildup of dirt and debris on the
crankcase, cooling fins, grass screen, and other
external surfaces. Dirt or debris in these areas
are causes of overheating.

0O Check for abvious fuel and oil leaks, and
damaged components. Excessive oil leakage
can indicate a clegged or improperly assembled
breather, worn or damaged seals and gaskets,
or loose or improperly torqued fasteners.

I Check the air cleaner cover, element cover, and
air cleaner base for damage or indications of
improper fit and seal.

O Check the air cleaner element. Look for hales,
tears, cracked or damaged sealing surfaces, or
other damage that could allow dirt to enter the
engine. Also note if the element is clogged or
restricted. These could indicate that the air
cleaner has been underserviced.

[ Check the carburetor throat for dirt. Dirt in the
throat is further indication that the air cleaner is
not functioning properly.

O Check the oil level. Note if the ail level is within
the operating range on the dipstick, or if it’s low
or overfilled.

[ Check the condition of the oil. Drain the oil into
a container—it should flow freely. Check for
metal chips and other foreign particles.

NOTE: Itis good practice to drain ¢il ata
location away from the workbench. Be sure to
allow ample time for complete drainage.

Sludge is a natural by-product of combustion; a
small accumulation is normal. Excessive sludge
formation could indicate that the oil has not
been changed as recommended, an incorrect
type or weight of il was used, overrich
carburetor settings, and weak ignition, to name
a few.

CLEANING THE ENGINE

After inspecting the externat condition of the
engine, clean it thoroughly before disassembling.
Also clean individual components as the engine is
disassembled. Only clean parts can be accurately
inspected and gauged for wear or damage.

There are many commercially available cleaners
that quickly remove grease, oil, and grime from
engine parts. When such a cleaner is used, follow
the manufacturer’s instructions carefully. Make
sure all traces of the cleaner are removed before
the engine is reassembled and placed in operation.
Even small amounts of these cleaners quickly
break down the lubricating properties of engine oil.

BASIC ENGINE TESTS
Crankcase Vacuum

A partial vacuum should be present in the
crankcase when the engine is operating at normal
temperatures. Pressure in the crankcase (usually
caused by a clogged or improperly assembied
breather} can cause oil to be forced out at oil
seals, gaskets, or other available spots.

Crankcase vacuum is best measured with a slack
tube manometer. The manometer included in the
Kohler Engine Analysis kit is recommended. Refer
to the “Special Tools” section for more
information.

Crankcase Vacuum Test

To test crankcase vacuum with the manometer:

1. Insert the stopper/hose into the oil fill hole.
Leave the other vent of manometer open to
atmosphere. Make sure the shutoff clamp is
closed.

2. Start the engine and run at high speed (3200 to
3600 RPM).
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3. Open the clamp and note the water level in the

tube. The level in the engine side should be 5to
10 in. above the level in the open side. If there is
no vacuum {level in engine side is the same as
open side) or a positive pressure {level in open
side is higher than engine side) check for the
conditions below.

. Close the shutoff clamp before stopping the
engine.

Compression Test

Because single cylinder engines are equipped with

an automatic compression release mechanism
(ACRY}, it is difficult to obtain an accurate
compression reading.

To check the condition of the combustion
chamber and related mechanisms, physical
inspection and a crankcase vacuum test are
recommended.

NO CRANKCASE VACUUM/PRESSURE IN CRANKCASE

Possible Cause

Solution

. Crankcase breather clogged or inoperative.

. Seals and/or gaskets leaking. Loose or
improperly torqued fasteners.

. Piston blowby or leaky valves. (Confirm by
inspecting components.)

. Restricted exhaust.

. Disassembie breather, clean parts thoroughly,
reassemble, and recheck pressure.

. Replace all worn or damaged seals and gaskets.

Make sure fasteners are tightened securely. Use
appropriate torque values and sequences when
necessary.

. Recondition piston, rings, cylinder bore, valves,
and valve guides.

. Replace restricted muffler/exhaust system.
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MACGNUM

Single Cylinder Engine

M14, M16
TP-2203-A 3/86

KOHLER
ENGES

Models M5, M10. M2 AIR CLEANER

SECTION 5-

Magnum engines are equipped with a high-density
paper air cleaner element. Some specifications are
also equipped with an ciled foam precleaner which
surrounds the paper element. Refer to Figures 5-1,
5-2, and 5-3.

DISASSEMBLY

1. Remove the wing nut and air cleaner cover.

2. Remove the precieaner (if s0 equipped),
element cover nut, element cover, paper
element, and seal.

3. Remove the base screws, air cleaner base,
gasket, and breather hose.

Optional
Precleaner

Air Cleaner Cover

Wing Nut

Cover Nut

Gasket

W
\ fﬁ o '
T
P va P @
X

Air Cleaner
Base

\

Breather
Hose

Figure 5-1. Air Cleaner Assembly -Exploded View.
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2. Rinse the precleaner thoroughly until aH traces
of detergent are eliminated. Squeeze out excess
water (do not wring). Allow precleaner to air dry.

3. Saturate the precleaner in clean, fresh engine
oil. Squeeze out excess oil.

4. Reinstall the precleaner over paper element.

Paper Element

Every 100 operating hours (more often under
extremely dusty or dirty conditions) check the paper
element. Replace the element as follows:

1. Remove the precleaner (if so equipped),
element cover nut, element cover, and paper

Air Cleaner
Base

element.
T 2. Replace a dirty, bent or damaged selement with a
T::o:tre or & AA%5e _ new genuine Kohler element. Handle new
._ elements carefully; do not use if surfaces are
Air Cleaner bent or damaged.

Base
5 CAUTION: Do not wash the paper element or
use compressed air as this will
damage the element.

3. Reinstall the paper element, element cover, and
A : element cover nut. Make sure nut is tightened
. Breather ‘g po A securely and element is sealed tightly against

’ the element cover and air cleaner base.

4. Install the precleaner (cleaned and oiled} over

Figure 5-3. Air Cleaner Components. the paper element.

REASSEMBLY 5. Install the air cleaner cover and wing nut.

1. Install the breather hose, gasket, air cleaner Tighten wing nut until it is snug against cover—
base, and screws. do not overtighten.
CAUTION: Make sure breather hose seals Inspect Air Cleaner Components

tightly in air cleaner base and
breather cover to prevent unfiltered
air from entering engine.

Whenever the air cleaner cover is removed, or

servicing the element or precleaner, check the

following components:

2. Install the seal, paper element, element cover,
and element cover nut. Tighten nut to 50 In Ibs.
torque.

¢ Air Cleaner Base—Make sure it is secured tightly
to carburetor and is not bent or damaged.

* Element Cover and Element Cover Nut—Make
sure element cover is not bent or damaged.
Make sure element cover nut is secured tightly

4. Install the air cleaner cover and wing nut. to seal element between air cleaner base and

Tighten wing nut until it is snug against cover— element cover. Tighten nut to 50 in. Ibs. torque.
do not overtighten.

3. If so equipped, install the precleaner (cleaned
and oiled) over the paper etement.

* Breather Tube—Make sure it is sealed tightly in
SERVICE air cleaner base and breather cover.

Precleaner CAUTION: Damaged, worn, or loose air cleaner
components could allow unfiltered air
into the engine causing premature
wear and failure. Replace all damaged
or worn components.

if so equipped, wash and reoil the precleaner every
25 operating hours (more often under extremely
dusty or dirty conditions).
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MAGNUM

Single Cylinder Engine
Service Manual
Models M8, M10, M12

M14, M16

TP-2203-A 3/86

KOHLER

FUEL SYSTEM AND GOVERNOR

SECTION 6A-

FUEL SYSTEM

The typical fuel system and related components
include the fuel tank with vented cap, shutoff valve
with screen, in-line fuel filter, fuel pump,
carburetor, and interconnecting fuel line. Refer to
Figure 6A-1.

Operation

The fuel from the tank is moved through the
screen and shutoff valve, in-line filter, and fuel
lines by the fuel pump. Fuel then enters the
carburetor float bowl and is moved into the
carburetor body where it is mixed with air. This
fuel-air mixture is then burned in the engine
combustion chamber.

Troubleshooting

Use the following procedure to check if fuel is
reaching the combustion chamber.

WARNING: Explosive Fuel!

A Gasoline is extremely flammable and
its vapors can explode if ignited.
Before troubleshooting the fuel
systern, make sure there are no
sources of heat, flames, or sparks
nearby as these can ignite gasoline
vapors. Disconnect and ground the
spark plug lead to eliminate the
possibility of sparks from the ignition
system.

Vented Fuel
Tank Cap

Fuel Line

Y

Carhuretor

Fuel Pump

Camshaft

Fuel
Tank

Fuel Shuioff
""" Valve With Screen

Fuel Line

/

Fuel Line

In-line
Fuel Filter

Figure 6A-1. Typical Fuel System.
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Test

Conclusion

1. Check for the following:
A. Make sure the fuel tank contains fuel.
B. Make sure the vent in fuel cap is open.

C. Make sure the fuel shutoff valve is open.

2. Check for fuel in the combustion chamber.
A.Disconnect the spark piug lead.
B. Ciose the choke on carburetor.
C. Crank the engine several times.

D. Remove the spark plug and check for fuel at

2. if there is fuel at tip of spark plug, fuel is
reaching the combustion chamber.

If there is no fuel at tip of spark plug, check for
fuel flow from the fuel tank. (Test 3).

B. Hold the line below the bottom of tank. Open
the shutoff valve and observe flow.

tip.
3. Check for fuel flow from the fuel tank to fuel 3. If fuel does flow from line, check for faulty fuel
pump. pump. (Test 4).
A. Remove the fuel line from inlet fitting of fuel If fuel does not flow from line, check for
pump. ciogged fuel tank vent, shutoff vaive screen, and

fuel lines.

4. Check operation of fuel pump.

A. Remove the fuel line from inlet fitting of
carburetor.

B. Crank the engine several times and cobserve
flow.

4. If fuel does not flow from line, check for
clogged fuel line. If line is unobstructed, fuel
pump is faulty and must be replaced.

if fuel does flow from fuel line, the carburetor
probably is faulty. Refer to the “Carburetor”
portion of this section.

FUEL TANK

The fuel tank is made of a tough, impact resistant
material. if the tank does become cracked or
damaged, it is not repairable and must be
replaced. Refer to Figure BA-2.

Vented Fuel
Tank Cap

| Isolation Mounts

Fuel Shutott Valve Xenoy Fuel Tank |

Grommel

Lower Tank

Figure 6A-2. Fuel Tank.
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Fuel Shutoff Valve

Some engines are equipped with a fuel shutoff
valve with a wire mesh screen. On engines without
the shutoff valve, a straight outlet fitting is
installed. The shutoff valve or outlet fitting are
installed into the bottom of the fuel tank with a
rubber grommet.

REMOVAL

1. Grasp the shutoff valve or outlet fitting and pull
from tank using a side-to-side twisting motion.

2. Remove the grommet from tank, or frem shutoff
valve or outlet fitting.

INSTALLATION
1. Install the grommet into bottom of fuel tank.

2. Press the shutoff valve or outlet fitting securely
into the grommet.

Isolation Mounts

Isolation mounts are used on model M8 engines
with top mounted tank, and on Models M10, M12,
M14, and M16 engines with side mounted tanks.
Instali isolation mounts into fuel tank hand tight.

Refer to the “Disassembly” and “Reassembly”
sections for complete fuel tank removal and
installation procedures.

FUEL FILTER

Some engines are equipped with an in-line fuel
filter. Visually inspect the filter periodically.
Replace when dirty with a genuine Kohler filter.
Refer to Figure 6A-3.

Figure 6A-3. In-line Fuel Filter.

FUEL PUMP

Most Magnum engines are equipped with a
mechanically operated fuel pump. On applications
using a gravity feed fuel system, the fuel pump is
not used and the pump mounting pad on the
crankcase is covered.

The fuel pump body is constructed of a nylon
material. The nylon body insulates the fuel from
the hot engine crankcase and prevents fuel from
vaporizing inside the pump.

Operation

The mechanical fuel pump is operated by a lever
which rides on the engine camshaft. The lever
transmits a pumping action to the diaphragm
inside the pump body. This pumping action draws
fuel in through the inlet check valve on the
downward stroke of diaphragm. On the upward
stroke of the diaphragm, the fuel is forced out
through the outlet check valve. Refer to Figure
BA-4.

Fuel Pump
Camshﬂﬂ Lever

Outlet
Check

Diaphragm Check Valve

Figure 6A-4. Mechanical Fuel Pump.

Removal

1. Disconnect the fuel lines from the inlet and
outlet fittings of pump.

2. Remove the fillister head sems screws, plain
washers, fuel pump, and gasket.

3. If necessary, remove the fittings from pump
body.

Repair

Nylen-bodied fue! pumps are not serviceable and
must be replaced when faulty. Replacement
pumps are available in kits which include the
pump, mounting gasket, and plain washers.
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Installation
(Refer to Figure 6A-5.)

Gasket

Fittings //

Plain Washer (2)

\ _

~

Fillister Head Sems
Screws (2)

Fuel Pump
Mounting Flange

Figure BA-5. Installing Fuel Pump.

1. Fittings—Apply a small amount of Permatex®
Aviation Perm-A-Gasket (or equivalent)
gasoline resistant thread sealant to fittings. Turn
fittings into pump 6 full turns; continue turning
fittings in same direction until desired position
is reached.

2. Install new gasket, fuel pump, plain washers,
and fillister head sems screws.

CAUTION: Make sure the fuel pump lever is
positioned above the camshaft.
Damage to the fuel pump, and
subsequent severe engine damage
could result if the lever is positioned
below the camshaft.

Make sure the plain washers are
installed next to the mounting flange
to prevent damage from the
tockwasher.

Torgue screws to 40/45in. |b.
3. Connect fuel lings to inlet and outlet fittings.

CARBURETOR

This subsection covers the adjustment,
disassembly, cleaning, inspection, repair, and
reassembly of Kohler-built, side draft, adjustable
jet carburetors.

WARNING: Explosive Fuell
A Gasoline may be present in the

carburetor and fuel system. Gasoline
is extremely flammable and its vapors
can explode if ignited. Keep sparks,
open flame, and other sources of
ignition away from engine. Wipe up
spilled fuel immediately.

Adjustment

The carburetor is designed to deliver the correct
fuel/air mixture to the engine under all operating
conditions. Carburetors are set at the factory and
normally do not need adjustment. If the engine
exhibits conditions like those found in the table
below, it may be necessary to adjust the
carburetor.

Turning the adjusting needles In (clockwise)
decreases the supply of fuel to the carburetor. This
gives a leaner fuel/air mixture. Turning the
adjusting needles out (counterclockwise)
increases the supply of fuel to the carburetor. This
gives a richer fuel/air mixture. Refer to Figures 6A-
6 and BA-7.

idie Main Fuel
Speed / Needle
Screw R

Figure 6A-6. Kohler-Built Adjustable Jet Carburetor.

CAUTION: Incorrect settings can cause a fouled
spark plug, overheating, excessive
valve wear, and other problems. To
ensure correct settings, make sure the
following adjustment procedures are
used.

Make carburetor adjustments after the
engine has warmed.
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conditions.

Condition
1. Black sooty exhaust smoke”, engine sluggish. 1.
2. Engine misses and backfires at high speed. 2.

3. Engine starts and then stops under cold weather 3.

4. Engine runs roughly or stalls at idle speed. 4.

Possible Cause/Probable Solution
Main fuel mixture too rich. Turn main fuel
adjusting needle in (clockwise).

Main fuel mixture toco lean. Turn main fuel
adjusting needle out {counterclockwise}.

Main fuel mixture too lean. Turn main fuel
adjusting needle out (counterclockwise}.

Idle speed too low or improper idle fuel mixture.
Turn idle speed adjusting screw, then idle fuel
adjusting needle.

*If black exhaust smoke is noted, check the air cleaner first. An apparent “overrich” mixture can
actually be caused by a clogged air cleaner element. If after element is replaced, black smoke
or other problems continue, adjust the carburetor immediately.

1. Stop the engine. Turn the main fuel and idle fuel
adjusting needles in (clockwise) until they

Set the adjusting needle midway between the
rich and tean settings noted. Refer to Figure

bottom lightly. BA-7.
CAUTION: The ends of the main fuel and idle
fuel adjusting needles are tapered o
critical dimensions. Damage to
needles and seats will result if the
needles are forced. Adjust To /" Lean
- . . Midpoint !
2. Preliminary Settings: Turn the main fuel and I
idle fuel adjusting needles out l
{counterclockwise) from tightly bottomed as
follows:
Engine Model Main Fuel Idle Fuel —
M8 (8 hp) 2 turns 1-1/4 turns Rich
M10 (10 hp} 1-1/2 turns 2-1/2 turns
M12 (12 hp) 1-1/2 turns 2-1/2 turns
M14 (14 hp) 2-1/2 turns 2-1/2 turns
M16 (16 hp) 2-1/2 turns 2-1/2 turns - -
Figure 6A-7. Carburetor Adjustment.
5. Final Setting - Idle Fuel: Place throttle into idle

3. Start the engine and run at half-throttle for 5-10
minutes 1o warm up. Engine must be warm
before making final settings (steps 4-6).

4. Final Setting - Main Fuel: Place throttle in wide
open position; and if possible, place engine
under load. Turn main fuel adjusting needle out
(counterclockwise) from preliminary setting

until the engine speed decreases (rich). Note 6.

the position of the needle.

Now turn the adjusting needle in {clockwise).
The engine speed may increase, then it will
decrease as the needle is turned in (lean). Note
the position of the needle.

or slow position. Set idle fuel adjusting needle
using the same procedure as in step 4.

NOTE: To ensure best results when setting idle
fuel mixture, the idle speed must not exceed
1500 RPM. Typical idle speed is 1200 RPM. Sece
step 6.

Idle Speed Setting: Place throttie into idie or
slow position. Set idle speed to 1200* RPM

{(t 75 RPM) by turning the idle speed adjusting
screw in or out.

*NOTE: The actual idle speed depends on the
application. Refer to the equipment
manufacturer’s instructions for specific idle
speed settings.
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Disassembly
(Refer to Figure 6A-B.)

Main Fuel

/ Needle
Idle Speed
Screw ]
Zing / Spring

- = Carburetor
Body

Idle Fuel
Needle

§:
Bowl
Fuel Inl}r - " Gasket
(S;Zas:m/( % C Baffle

Gasket

Inlet Float
Seat / . H.ﬂge
Fuel Inlet ol
Needle X
Floa|/ Float Pin
Fuel
Bowl

Bowl Retaining ——-

s
crew Screw Gasket

- __ Bowl Retaining

Figure 6A-8. Kohler-Built Adjustable Jet
Carburetor - Exploded View.
1. Remove the bowl retaining screw, retaining
screw gasket, and fuel bowl.

2. Remove the float pin, float, fuel inlet needle,
baffle gasket, and bowl gasket.

3. Remove the fuel inlet seat and inlet seat gasket.
Remove the idle fuel and main fuel adjusting
needles and springs. Remove the idle speed
adjusting screw and spring.

4. Further disassembly to remove the throttle and

choke shafts is recommended only if these parts

are to be replaced. Refer to “Throttle And
Choke Shaft Replacement.”

Cleaning

WARNING: Flammable Solvents!

Carburetor cleaners and solvents are

A extremely flammable. Keep sparks,
flames, and other sources of ignition
away from area. Follow the cleaner
manufacturer’s warnings and insfruc-
tions on its proper and safe use.
Never use gasofine as a cleaning
agent.

All parts should be carefully cleaned using a car-
buretor cleaner (such as acetone). Be sure all gum
deposits are removed from the following areas:

¢ Carburetor body and bore; especially the areas
where throttle plate, choke plate, and shafts are
seated.

¢ Float and float hinge.
® Fuel bowl.

s ldle fuel and “off-idle” ports in carburetor bore,
ports In main fuel adjusting needle, and main
fuel seat. (Note: these areas can be cleaned
using piece of fine wire in addition to cleaners.
Be careful not to enlarge the ports, or break the
cleaning wire within ports.)

Blow out all passages with compressed air.

CAUTION: Do not submerge carburetor in cleaner
or solvent when fiber and rubber seals
are installed. The cleaner may damage
these seals,

Inspection

Carefully inspect all components and replace
those that are worn or damaged.

* |nspect the carburetor body for cracks, holes,
and other wear or damage.

s |nspect the float for dents or holes. Check the
fioat hinge for wear, and missing or damaged
float tabs.

® Inspect the inlet needle and seat for wear or
grooves.

» Inspect the tips of the main fuel and idie fuel
adjusting needles for wear or grooves.

® Inspect the throttle and choke shaft and plaie
assemblies for wear or excessive play.
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Repair

Carburetor Repair Kits No. 25 757 01 And

No. 25 757 02 Contain:

Always use new gaskets when servicing and rein-
stalling carburetors. Several repair kits are

available which include the gaskets and other Qty.

Description

components; these kits are described below.
Always refer to the Parts Manual for the engine
being serviced to ensure the correct carburetor
repair kits and replacement parts are ordered.

Float Repair Kit No. 25 757 03 Contains:

B I e e e g

Bowl Retaining Screw Gasket
Bowl Gasket

Baffle Gasket

Fuel Inlet Seat Gasket

Fuel Inlet Seat

Fuel inlet Needle

Float Pin

Qty.

1
1

Description

Float Assembly
Baffle Gasket

Throttle And Choke Shaft Replacement

Throttle Shatft - 4 Styles For
Models M10, M12, M14, and M16 (1" Carb.)

Choke Shaft Bushing  12-48x7

Choke Detent

Ball And Spring
\’\'ﬁ a

Choke Plate (Reused)

#3-48x7/32"
Brass Screws

v

Choke Shaft

Bushing
D%,
LANN _
Choke Shaft \
\ Choke Lever
(Reused)
#2-56x7/32" or —

#3-48x7/32"
Brass Screw

#2-56x7/32" or
#3-48x7/32"
Brass Screw

IV

Brass Screws

-
,ﬁ .

N\

Throttle Shaft/Lever Assembly -
2 Styles For Model M8 (1/2" Carb.) -

=T

Throttle
Lever
(Reused)

\ Throttle Shaft Bushing

[

Throttle Plate (Reused)

Carburetor
Body

)
Bowl Gasket

Baffle Gasket Throttle Shaft Bushing

Installation Tool

Figure 6A-9. Throttle And Choke Shaft Replacement Kits.
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Two kits are available for replacement of the
throttle and choke shafts in Kehler-built
carburetors. Refer to Figure 6A-9.

Kit no. 25 757 04 services the Model M8 carburetor
with 1/2” venturi.

Kit he. 25 757 05 services Models M10, M12, M14,
and M16 carburetors with 17 venturi.

For Model M8 (1/2" Carb.)—
Kit No. 25 757 04 Contains:

Qty. Description

Choke Detent Ball

Choke Detent Spring
Choke Shaft Bushing
Brass Screw, #3-48 x 7/32"
Throttle Shaft Assembly
Throttle Shaft Bushing
Baffle Gasket

Bowl Gasket

Choke Shaft

Brass Screw, #2-56 x 7/32"
Throttle Shaft Bushing Installation
Tool

LOCTITE® #609, Tube

— A A ek = PO RS - —

—

For Models M10, M12, M14, and M16 (1" Carb.)—
Kit No. 25 757 05 Contains:

Qty. Pescription

Choke Detent Ball

Choke Detent Spring
Choke Shaft Bushing
Brass Screw, #3-48 x 7/32"
Throttle Shaft

Throttle Shaft Bushing
Baffle Gasket

Bowl| Gasket

Choke Shaft

Brass Screw, #2-56 x 7/32"
Throttle Shaft Bushing Instatlation
Tool

LOCTITE® #8609, Tube

VO N, TV S G T s ) 3R & QT Gy

ik

To Repiace Throttie And Choke Shafts—

WARNING: Prevent Eye Injury!

A Suitable eye protection (safety
glasses, goggles, or face hood)
should be worn for any procedure
involving the use of compressed air,
punches, hammers, chisels, drills, or
grinding tools.

Disassemble Carburetor
Refer to “Disassembly” steps 1-3.

Remove Choke Plate and Choke Shaft;
Transfer Choke Lever

1. To ensure correct reassembly, mark choke plate
and carburetor body with a marking pen. Also
take note of choke plate position in bore, and
choke lever position.

2. Carefully and slowly remove the screws
securing choke plate to choke shaft. Remove
and save the choke plate as it will be reused.

3. File off any burrs which may have been eft on
choke shaft when screws were removed. Place
carburetor on work bench with choke side
down. Remove choke shaft; the detent ball and
spring will drop out.

4. Note the position of the choke lever with respect
to the cutout portion of choke shaft.

5. Carefully grind or file away the riveted portion
of shaft. Remove and save choke lever; discard
old choke shaft.

6. Install choke lever to new choke shaft from kit.
Make sure lever is installed correctly as noted in
step 4. Secure lever to choke shaft as follows:

For Model M8 (1/2" Carb.)—Apply Loctite to
threads of (1) #2-56x7/32" brass screw, secure
lever to shaft.

For Models M10, M12, M14, and M16 (1"
Carb.j—Apply Loctite to threads of {1) #3-
48x7/32" brass screw; secure lever to shaft.

Remove Throttle Plate And Throttle Shaft;
Transfer Throtile Lever

1. To ensure correct reassembly, mark throttle
plate and carburetor body with a marking pen.
Also take note of throttle plate pesition in bore,
and throttle tever position.

2. Carefully and slowly remove the screws
securing the throttie plate to throttle shaft.
Remove and save the throttle plate as it wilt be
reused.

3. File off any burrs which may have been left on
throttie shaft when screws were removed.

CAUTION: Failure to remove burrs from the
throttle shaft may cause permanent
damage to carburetar bedy when
shaft is removed.
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4. Remove the throttle shaft from carburetor body.

Remove and discard the foam rubber dust seal
from throttle shaft.

. Remove/transfer throttle lever as follows:

For Mode! MB (1/2" Carb.}—Carefully grind or
file away the riveted portion of throttle shaft.
Save the throttle shaft as it will be used to install
the new throttle shaft bushing. Discard the
throttle lever.

For Models M10, M12, M14, and M16
(1" Carb. )—

a. Note the position of the throttle lever with
respect to the cutout portion of throttle shaft.

b. Carefully grind or file away the riveted
portion of shaft; remaove throttle lever.

c. Carefully compare the old shaft t¢ the new
shafts from kit. Select the appropriate new
shaft and discard the old shaft.

d. Install throttle lever to throttle shaft. Make
sure lever is installed correctly as noted in
step a.

e. Apply Loctite to threads of (1) #2-566x7/32"
brass screw (use #3-48x7/32" screw with 2-
49/64" shaft); secure lever to shaft.

Driil Choke Shaft Bores Using A Drill Press

1. Mount the carburetor body in a drill press vise.
Keep vise slightly loose.

. Instali a drill of the following specified size in
drill press chuck. Lower drill {not rotating)
through both choke shaft bores; then tighten
vise. This ensures the carburetor body and drill
are perpendicuiar and in correct alignment.

For Model M8 (1/2” Carb.)—
Use a 7/32" dia. drill.

For Models M10, M12, M14, and M16
(1" Carb.)—Use a 1/4" dia. drill.

Refer to Figure 6A-10.

. Install a 19/64" dia. drill in chuck. Set drill press
speed to a low speed suitable for aluminum.
Feed drill stowly to obtain a good finish to
holes.

. Ream the choke shaft bores to a final size of
5/16". For best results use a piloted 5/16”
reamer.

. Blow out all metal chips using compressed air.
Thaoroughly clean the carburetor body in a car-
buretor cleaner.

§
{
4
b
'R Carburetor Body

.

Drill Press Vise

Figure 8A-10. Aligning/Drilling Carburetor Body.

Install Choke Shaft Bushings

1. Install screws into the tapped holes that enter
the choke shaft bores until the screws bottom
lightly. Refer to Figure 6A-11.

Figure 6A-11. Installing Choke Shaft Bushings.
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2. Coat the outside surface of choke shaft
bushings with Loctite from kit. Carefully press
bushings into carburetor body using a smooth-
jawed vise. Stop pressing when bushings
bottom against screws.

For Model M8 (1/2” Carb.)—Make sure the
bushing is pressed below the surface of the
large choke shaft boss until the bushing
bottoms against screw.

3. Allow Loctite to “set” for 5-10 minutes then
remove SCrews.

4. Install new choke shaft in bushings. Rotate shaft
and check for binding.

CAUTION: If binding occurs, locate and correct
the cause before proceeding. Use
choke shaft to align bushings if
necessary.

5. Remove choke shaft and allow Loctite to "set”
for an additional 30 minutes before proceeding.

6. Wipe away all excess Loctite from bushings and
choke shaft.

Install Throttie Shaft Bushing

1. Make sure the dust seal counterbore in
carburetor body is thoroughly clean and free of
chips and burrs.

2. Install a throttle shaft (without throttle lever)
into carburetor body to use as a pilot:

For Model M8 (1/2” Carb.)—Use the old throttle
shaft removed previously.

For Models M10, M12, M14, and M16
(1" Carb.)—Use one of the remaining new
throttle shafts from kit.

3. Coat the outside surface of throttie shaft
bushing with Loctite from kit. Slip bushing over
shaft. Using instaliation tool from kit and vise,
press bushing into counterbore until it bottoms
in carburetor body. Refer to Figure 6A-12.

4. Allow Loctite to "set” for 5-10 minutes then
remove throttie shaft.

5. Install new throttle shaft with lever into
carburetor body. Rotate shaft and check for
binding.

CAUTION: if binding occurs, locate cause and
correct before proceeding. Use
throttle shaft to align bushing is
necessary.

6. Remove shaft and allow Loctite to “set” for an
additional 30 minutes before proceeding.

7. Wipe away all excess Loctite from bushing and
throttle shafft.

Instaltation
Tool

Figure 6A-12. Installing Throttle Shaft Bushings.

Install Detent Spring And Ball, Choke Shaft, And
Choke Plate

1. Install new detent spring and ball into
carburetor body in the side opposite choke
lever,

2. Compress detent bali and spring and insert
choke shaft through bushings. Make sure the
choke lever is on the correct side of carburetor
body. Refer to Figure 6A-13.

Compress Ball
And Spring

Choke Shait

Figure 6A-13. Installing Choke Shatt.
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. Install choke plate to choke shaft. Make sure

marks are aligned and plate is pesitioned
properly in bore, Apply Loctite to threads of (2}
#3-48x7/32" screws. Install screws so they are
slightly loose.

. Operate choke lever. Check for binding between

choke plate and carburetor bore. Loosen screws
and adjust plate as necessary; then tighten
screws securely.

Instail Throttle Shaft And Throttle Plate

1.

Install throttle shaft into carburetor with cutout
portion of shaft facing out.

. Install throttle plate to throttle shaft. Make sure

marks are aligned and plate is positioned
properly in bare. Apply Loctite to threads of {2)
#3-48x7/32" screws. Install screws so they are
slightly loose.

. Apply finger pressure to throttle shaft to keep it

firmly seated against pivot in carburetor body.
Rotate the throttie shaft until throttle plate fully
closes the bore around its entire perimeter; then
tighten screws,

. Operate throttle lever and check for binding

between throttle plate and carburetor bore.
Loosen screws and adjust plate as necessary;
then tighten screws securely.

Reassemble Carburetor

Refer to the following "Reassembly” portion of this
section.

Reassembly

1.

. Set float level:

Install the fuel inlet seat gasket and fuel inlet
seat into carburetor body. Torque seat to
35/45in. Ib.

. Install the fuel inlet needle into inlet seat.

Install float and slide float pin through float
hinge and float hinge towers on carburetor
body.

Invert carburetor so the float
tab rests on the fuel inlet needle. There should
be 11/64" (* 1/32") clearance between the
machined surface of body and the free end of
float. Bend the float tab with a small
screwdriver to adjust. Refer to Figure 6A-14.

Bend Tab
To Adjust \

O

(% L 1

)
-~ ?

11/64"

Inverted Carburetor

Figure 6A-14. Setting Float Level.

4. Set float drop: Turn the carburetor over to its
normal operating position and allow float to
drop to its lowest level. The float drop should
be limited to 1-1/32" between the machined
surface of body and the bottom of the free end
of float. Bend the float tab with a small
screwdriver to adjust. Refer to Figure 6A-15.

_/

Bend Tab
To Adjust

1-1/32”

i

Figure 6A-15. Setting Float Drop.

5. Check float-to-fioat hinge tower clearance:
Invert the carburetor so the float tab rests on
the fuel inlet needie. Insert a .010" feeler gauge
between float and float hinge towers. If the
feeler gauge cannot be inserted, or there is
interference between the float and towers, file
the towers to obtain the proper clearance.
Refer to Figure BA-16.
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0.010” Feeler Gauge
F"Q (Both Sides)
> )
=
File If
Necessary
-
Float Hinge Towers
Inverted Carburetor {On Carburetor Body)

10.

11.

Flgure 6A-16. Checking Float Clearance.

. Install the bowl gasket and baffle gasket. Posi-

tion baffle gasket so the inner edge is against
the float hinge towers.

. Install the fuel bowl so it is centered on the

baffle gasket. Make sure the baffle gasket and
bowl are positioned properly to ensure a good
seal.

. Instail the bowl retaining screw gasket and

bowl retaining screw. Torgue screw to 50/60
in. Ib.

. Install the idle speed adjusting screw and

spring. Install the idie fuel and main fuel
adjusting needles and springs. Turn the
adjusting needles clockwise until they bottom
lightly.

CAUTION: The ends of adjusting needles are
tapered to critical dimensions.
Damage to needles and seats will
result if needles are forced.

Reinstall the carburetor to the engine using a
new gasket.

Adjust the carburetor as outlined under the
“Adjustment” portion of this section.

GOVERNOR

Magnum engines are equipped with a centrifugal

flyweight mechanical governor. It is designed to
hold the engine speed constant under changing
load conditions. The governor gear/flyweight

mechanism is mounted within the crankcase and is

driven off the gear on the camshaft. Refer to
Figure 6A-17.

Throttle

Linka(j}e \

Tab Carburetor
3 Throttle Lever

Governor
Arm

Flyweights

Governor Gear
Assembly

Pin

Governor

Spring
/' High
Throttle Speed
Control Stop

Figure 6A-17. Centrifugal Flyweight Mechanical
Governor.

Operation

Centrifugal force acting on the rotating governor
gear assembly causes the flyweights to move
outward as speed increases and inward as speed
decreases. As the flyweights move outward they
force the regulating pin of the assembly to move
outward. The regulating pin contacts the tab on
the cross shaft, causing the shaft to rotate with
changing speed. One end of the cross shaft
protrudes through the side of the crankcase.
Through external linkage attached to the cross
shaft, the rotating action is transmitted to the
throttle plate of carburetor.

When the engine is at rest and the throttle is in the
“fast” position, the tension of the governor spring
holds the throttle valve open. When the engine is
operating (governor gear assembly is rotating), the
force applied by the regulating pin against the
cross shaft tends to close the throttle valve. The
governor spring tension and the force applied by
the regulating pin are in “equilibrium” during
operation, holding the engine speed constant.

When a load is applied and the engine speed (and
governor speed) decreases, the governor spring
tension moves the governor arm to open the
throttle plate wider. This admits more fuel and
restores engine speed. (This action takes place
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very rapidly, so a reduction in speed is hardly On Models M10, M12, M14, and M16—Make

noticed.) As the speed reaches the governed sure there is at least 1/16” clearance between
setting, the governor spring tension and the force governor arm and upper left cam gear cover
applied by the regulating pin will again be in fastener to prevent interference.

equilibrium. This maintains engine speed at a Refer to Figure 6A-19.

relatively constant level.

Governed speed may be at a fixed point as on Crankcase

constant speed applications, or variable as

determined by a throttle control lever.
Governor
Adjustment Arm ™

WARNING: Overspeed Is Hazardous! — —H=4
A The maximum allowable speed for oo A
these engines is 3600 RPM, no load. g
Never tamper with the governor
setting to increase the maximum
speed. Severe personal injury and
damage to the engine or equipment /
can result if operated at speeds above ’4
maximum.

|
|
| \
INITIAL ADJUSTMENT I Governor Arm
|
1]
1!

—_—

Cam Gear

Bushing c
over

Nut

Cam Gear

1~ l Cover Fastener

|| -t 1/16"

Make this initial adjustment whenever the governar
arm is loosened or removed from cross shaft.

Make sure the throttle linkage is connected to JVI'
governor arm and throttle lever on carburetor to LA

ensure proper setting. Refer to Figure 6A-18. Modei M3 Models M10. M12. M14. M16

~—1/16"

Figure 6A-19. Governor Arm Clearance.

Governor | HIGH SPEED ADJUSTMENT

Arm The maximum allowable speed is 3600 RPM, no
load. The actual high speed setting depends on
the application. Refer to the equipment
manufacturer’s instructions for specific high speed
settings. Check the operating speed with a
tachometer; do not exceed the maximum. To
adjust high speed stop:

1. Loosen the lock nut on high speed adjusting
screw. Refer to Figures 6A-20 and 6A-21.

Figure 6A-18. Initial Governor Adjustment.

1. Pull the governor arm away from the carburetor

as far as it will go.
To Decrease

2. Grasp the end of cross shaft with pliers and turn Speed
counterclockwise as far as it will go. :

3. Tighten the palnut on governor arm to 15in. Ib.

| To Increase |

torque.
Speed
NOTE: On Model M8—Make sure there is at ; o
least 1/16" clearance between governor arm and lgh spee
cross shaft bushing nut to prevent interference. : | Adjusting Screw §

Figure 6A-20. High Speed Adjusting Screw - Model M8.
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High Speed 3
Adjusting Screw

To Increase
Speed !

Figure 6A-21. High Speed Adjusting Screw -
Models M10, M12, M14, And M16.

2. Turn the adjusting screw in or out until desired
speed is reached. Tighten the lock nut.

3. Recheck the speed with the tachometer;
readjust if necessary.

SENSITIVITY ADJUSTMENT

Governor sensitivity is adjusted by repositioning
the governor spring in the holes in governor arm. If
set too sensitive, speed surging will occur with a
change in load. If a big drop in speed occurs when
normal load is applied, the governor should be set
for greater sensitivity.

The standard spring position on Model M8 engines
is in the third hole from the cross shaft. On Model
M10, M12, M14, and M16 engines, the standard
position is the sixth hole from cross shaft. The
position can vary, depending on the engine
application. Therefore, make a note of (or mark)
the spring position before removing it from the
governor arm. Refer to Figure 6A-22,

= To Increas
£y Sensitivity

i
|

Figure 6A-22. Governor Sensitivity Adjustment.

To increase sensitivity, increase the governor
spring tension by moving the spring towards the
cross shaft.

To decrease sensitivity, and allow broader control,
decrease spring tension by moving the spring
away from the cross shaft.

ENGINE MOUNTED THROTTLE
AND CHOKE CONTROLS

On Model M8
{Refer to Figure 6A-23.)

DISASSEMBLY

1. Remove the governor spring (21) from throttle
control lever (6) and governor arm. Remove the
choke linkage (9) from choke control lever (8)
and choke lever an carburetor. Remove the kill
switch lead from kill switch (2).

2. Remove the hex cap sems screw (22), hex cap
screws {5, 18), plain washers (4, 19), and
spacers (3, 20). Remove the control assembly
from handle bracket and engine crankcase.

3. Remove the wing nut (10), plain washer (11),
choke control lever (8), wave washer (12},
spacer (13), locking tab (14), wave washer (15),
and throttle control lever {6) from control
bracket (1).

4. Remove high speed adjusting screw (16, 17),
and howden wire clamps (7) as necessary.

REASSEMBLY

1. Install high speed adjusting screw (16, 17), and
bowden wire clamps (7} to control levers and
bracket as necessary.

2. Install throttle control lever (6), wave washer
{15), locking tab (14), spacer (13), wave washer
(12), choke control lever (8), plain washer (11),
and wing nut (10) to control bracket (1).

3. Install the control assembly to crankcase and
handle bracket. Secure with the hex cap sems
screw (22), spacers (3, 20), plain washers (4,
19), and hex cap screws (5, 18).

4. Install the choke linkage (9) to choke lever on
carburetor and choke control lever (8). Install
the governor spring (21) to governor arm and
throttle control lever {6). Install the kill switch
lead to kill switch (2).
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Index No. Description

Control Bracket

#10 Plain Washer
#10-24x1-3/8" Hex Cdp Screw
Throttle Control Lever
Bowden Wire Clamp

Choke Control Lever

Choke Linkage

= O~ oOono W=

—. —a

1/4" Plain Washer

Wave Washer

11/16" Spacer

Locking Tab

Wave Washer

#8-32x1" Fillister Head Screw (High
Speed Adjusting Screw)

#8-32 Hex Nut (High Speed Adjusting
Screw Lock Nut)

1/4-20x1-7/8” Hex Cap Screw

1/4" Plain Washer

1-7/32" Spacer

Governor Spring

1/4-20x1/2" Hex Cap Sems Screw

Figure 6A-23. Engine Mounted Throttle And Choke

Controls - Model M8.




On Models M10, M12, M14, And M16
(Refer to Figure 6A-24.)

DISASSEMBLY

1.

10.

11.

12.

13.

Remove the governor spring (1) from throttle
control lever (5) and governor arm. Remove
the choke linkage (47) from linkage retaining
bushing (43, 48) in choke shaft (45).

. Remove the wiring connector from keyswitch

(22). Remove the kill switch lead from kill
switch (19).

. Remove the self-tapping screw securing

stabilizer bracket (16) to blower
housing/bearing plate. Remove the hex cap
screw (27), split lock washer (26), and spacer
(21). Remove the hex cap sems screws
securing cam gear cover and control panel
bracket {23} to crankcase.

. Remove keyswitch {22, 24, 25) from control

panel bracket (23).

. Remove the choke knob (32), pan head screws

{31}, internal tooth lock washers (30}, and
panel with decal (28, 29).

. Remove the hex cap sems screws (17), plain

washers (18), and choke shaft bracket (36)
from controi panel bracket (23).

. Remove the choke shaft (45) with e-ring (37).

Remove hex cap sems screws (33), plain
washers {(34), and bowden wire bracket (49).

. Remove the slotted hex cap screws (42), split

lock washers {41), and bowden wire bracket
(38).

. Remove the bowden wire ctamps {39, 48),

choke shaft bushings {35), and linkage
retaining bushings {43, 46} as necessary.

Remove the hex cap sems screw {14) and
throttle control bracket assembly {15) from
control panel bracket {23).

Remove the hex cap sems screw {10}, plain
washer (11), and stabilizer bracket (16) from
throttle control bracket (15).

Remove the hex lock nut (2), locking tab (3),
plain washer (4), throttle control lever (5}, and
wave washer {9) from throttle control bracket
(15).

Remove bowden wire clamp (13), linkage
retaining bushing (8), high speed adjusting
screw (B), and nut {7) as necessary.

REASSEMBLY

1.

2.

Install the bowden wire clamp (13} to throttle
control bracket (15).

Install the linkage retaining bushing (6), high
speed adjusting screw (8), and nut (7) to
throttie control lever (5}.

. Install the wave washer {9), throttle control

lever (5), plain washer {4}, locking tab (3), and
hex lock nut (2) to throttle control bracket (15).
Make sure the locking tab goes into the hole in
throttle control bracket.

Torque hex lock nut to 15/25 in. |b.

. Install the stabilizer bracket (16), plain washer

(11}, and hex cap sems screw {10) to throttle
control bracket (15).

. Install the throttle control bracket assembly

{15) and hex cap sems screw (14) to control
panei bracket (23).

. Install the linkage retaining bushings (43, 46)

to choke shaft (45).

7. Install the choke shaft bushings (35) to choke

10.

11.

12.

13.

15.

shaft bracket (36).

. Install the bowden wire bracket (38), split lock

washers {41}, and slotted hex cap screws (42)
to choke shaft bracket (36).

. Install the bowden wire bracket (49), plain

washers (34), and hex cap sems screws (33) to
choke shaft bracket (36).

Install choke shaft (48) with e-ring {37) into
bushings {35}. install the choke shaft bracket
assembly (35), plain washers {18}, and hex cap
sems screws (17) to control panel bracket (23).

Install the panel with decal (28, 29), internal
tooth iock washers (30), and pan head screws
{31). Install choke knob (32) to choke shaft
{45}.

Install keyswitch (22, 24, 25} to control panel
bracket (23).

Secure the control panel bracket (23) and cam
gear cover to crankcase using new gaskets
and the hex cap sems screws removed
previously. Install the spacer {21), split lock
washer {26), and hex cap screw (27). Secure
the stabilizer bracket (16) to blower
housing/bearing plate with the self-tapping
screw removed previously.

. Install the wiring connector to keyswitch (22).

Install the kill switch lead to kill switch (19).

Install the choke linkage (47) to linkage
retaining bushing (43, 44) in choke shaft (45).
Install the governor spring (1) to throttle
control lever {(§) and governor arm.
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Index No. Description Index No. Description
1 Governor Spring 26 1/4" Split Lock Washer
2 1/4-20 Hex Lock Nut 27 1/4-20x5-1/16" Hex Cap Screw
3 Locking Teb 28 Panel
4 1/4" Plain Washer 29 Decal
5 Throttle Control Lever 30 #10 Internal Tooth Lock Washer {2)
6 Linkage Retaining Bushing (Black Plastic) 31 #10-24x3/8" Pan Head Screw (2)
7 #10-24 Hex Nut (High Speed Adjusting 32 Choke Knob
Screw Lock Nut) 33 #10-24x1/2" Hex Cap Sems Screw (2)
8 #10-24x3/8" Fillister Head Screw (High 34 1/4” Plain Washer (2)
Speed Adjusting Screw) 35 Choke Shaft Bushing (2}
9 1/4" Wave Washer 36 Choke Shaft Bracket
10 1/4-20x3/8" Hex Cap Sems Screw 37 E-Ring
11 1/4" Plain Washer a8 Bowden Wire Bracket
12 #10-24x3/8" Sltd. Hex Head Screw 39 Bowden Wire Clamp
13 Bowden Wire Clamp 40 #10-24x3/8" Sltd. Hex Head Screw
14 1/4-20x3/8" Hex Cap Sems Screw M1 #10 Split Lock Washer (2)
15 Throttle Centrol Bracket 42 #10-24x3/8" Sltd. Hex Head Screw (2)
16 Stabilizer Bracket 43 Linkage Retaining Bushing (White Plastic)
17 1/4-20x5/8" Hex Cap Sems Screw (2) 44 3/16" Plain Washer
18 1/4" Plain Washer {2} a5 Choke Shaft
19 Kill Switch 46 Linkage Retaining Bushing (Black Plastic)
20 Knob 47 Choke Linkage
21 4-1/2" Spacer 48 Bowden Wire Clamp (2}
22 Keyswitch 49 Bowden Wire Bracket
23 Control Panel Bracket
24 Hex Nut
25 Keys

Figure 6A-24. Engine Mounted Throttle And Choke
Controls - Models M10, M12, M14, And M16.
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MACGNUV

Single Cylinder Engine

M14, M16
TP-2203-A 3/86

KOHLER
ENGINES

Modets M8, M10. W12 RETRACTABLE STARTERS

SECTION 7-

WARNING: Spring Under Tension!

A Retractable starters contain a
powerful, flat wire recoil spring that is
under tension. Do not remove the
ceriter screw from starter until the
spring tension is released. Removing
the center screw before releasing
spring tension, or improper starter
disassembly, can cause the sudden
and potentially dangerous refease of
the spring.

Always wear safety goggles when
servicing retractable starters—full face
protection is recornmended.

To ensure personal safety and proper
starter disassembly, the following
procedures must be followed
carefully.

TO REMOVE STARTER
1. Remove the five screws securing the starter
assembly to blower housing.

TO INSTALL STARTER

1. Install starter to blower housing using the five
mounting screws. Leave screws slightly loose.

2. Pull the handle out approx. 8 to 10” until the
pawls engage in the drive cup. Hold the handle
in this position and tighten the screws securely.
Refer to Figure 7-1.

Figure 7-1. Installing Retraciable Starter.

RETRACTABLE STARTER
ON MODEL M8

To Replace Starter Pawls (Dogs)

Use pawl repair kit no. 41 757 02, This kit includes
two starter pawls, two pawl springs, two retaining
rings, and installation instructions.

1. Remove the starter from engine.

WARNING: Spring Under Tension!

A Do not remove the center screw of
the starter when replacing pawls.
Removal of the center screw can
cause the sudden and potentially
dangerous release of the recail
spring. It is not necessary to remove
the center screw when making this
repair.
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Pawl Repair Kit .
Retaining Rings

Pawls

Pawl Springs
Center Screw

And Keeper

Pawl Cam

Recoil Spring

Starter Housing

Figure 7-2. Exploded View—Retractable Starter for Model M8

2. Carefully note the position of the pawls, pawl 3.

springs, and retaining rings before disassembly.
{(Components must be assembled correctly for
proper operation.) Refer to Figure 7-3.

Paw! Springs

Pawls

Figure 7-3. Starter Pawls.

Remove the retaining rings, pawls, and pawl
springs from pins an puliey.

. Clean pins and lubricate therm with any

commercially available bearing grease.

. Instalt new pawl springs, pawls, and retaining

rings. When properly installed, the pawi springs
will hold the pawls against the pawl cam.

CAUTION: Make sure the retaining rings are
securely seated in grooves of pins.
Faifure to seat the retaining rings
can cause pawls to dislodge during
operation.

. Pull rope to make sure pawls operate properly.

. Install starter to engine as instructed under “To

Install Starter”.
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To Replace Rope

The rope can be replaced without complete starter
disassembly.

1. Remove the starter from engine.

2. Pull the rope out approx. 12" and tie a
temporary {slip) knot in it to keep it from
retracting into starter. Refer to Figure 7-4.

Knot

Handle

Slip Knot

Figure 7-4. Removing Handle.

3. Remove the rope retainer from inside handle.
Untie the knot and remove the retainer and
handle.

4. Hold the pulley firmly with thumb and untie the
slip knot. Allow the pulley to rotate slowly as
the spring tension is released. Refer to Figure
7-5.

&, Altow Pulley To
"' Rotate Slowly

Figure 7-5. Releasing Spring Tension.

5. When all spring tension on the starter pulley is
released, remove old rope from pulley.

6. Tie a single knot in one end of new rope.

7. Rotate the pulley counterclockwise (when
viewed from pawl side of pulley) untit the
spring is tight. (Approx. 6 full turns of pulley).

8. Rotate the pulley clockwise until the rope
pocket is aligned with the rope guide bushing
of housing.

NOTE: Do not atlow pultey/spring to unwind.
Enlist the aid of a heiper if necessary, or use a
c-clamp to hold pufley in position.

9. Insert the new rope into the rope pocket of
pulley and through rope guide bushing in
housing. Refer to Figure 7-6.

eep Pulley
From Rotating

'Rppe QGuide Bushing

Figure 7-6. Installing Rope.

10. Tie a slip knot approx. 12" from the free end of
rope. Hold pulley firmiy with thumb and allow
pulley to rotate slowly until the temporary knot
reaches the rope guide bushing in housing.

11. Slip the handite and rope retainer onto rope.
Tie a single knot at the end of rope and install
rope retainer into handte. Refer to Figure 7-4.

12. Untie the slip knot in rope and pull the handle
out until the rope is fully extended. Slowly
retract the rope into the starter. If the spring
has been properly tensioned, the rope will fully
retract until the handle hits the housing.
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Disassembly
1. Remove the starter from engine.

WARNING: Spring Under Tension!

A Do not remove the center screw
from starter until the spring
tension is released. Removing the
center screw before releasing
spring tension, or improper starter
disassembly, can cause the
sudden and potentially dangerous
release of the spring. Follow these
instructions carefully to ensure
personal safety and proper starter
disassembly. Make sure adequate
face protection is worn by all
persons in the area.

2. Pull the rope out approx. 12 and tie a
temporary (slip) knot in it to keep it from
retracting into starter. Refer to Figure 7-4.

3. Remove the rope retainer from inside handle.
Untie the knot and remove the retainer and
handle.

4. Hold the pulley firmly with thumb and untie the
stip knot. Allow the pulley to rotate slowly as
the spring tension is released. Refer to Figure
7-5.

5. When all spring tension on the pulley has been
released, remove the rope from the pulley.

6. Remove the center screw, washer, pawl cam,
and brake spring.

7. Rotate the pulley clockwise 2 full turns. This
will ensure the puiley is disengaged from the

spring.

8. Hold pulley into starter housing and invert
starter so the pulley is away from your face,
and away from others in the area.

9. Rotate the pulley slightly from side to side and
carefully separate the pulley from the starter
housing. Refer to Figure 7-7.

If the pulley and housing do not separate
easily, the spring could be engaged with the
pulley, or there is still tension on the spring.
Return the pulley to the housing and repeat
step 7 before separating the pulley and
housing.

Figure 7-7. Removing Pulley From Housing.

10. Note the position of the spring and keeper
assembly on the pulley. Also refer to Figure 7-
8. {The spring and keeper assembly must be
correctly positioned on pulley for proper
operation.) Remove the spring and keeper
assembly from the puiley as a package.

. . . - Quter
Rope . .- - . e _Spring Hook
., Pocket -

Figure 7-8. Position Of Spring And Keeper On Pulley.

WARNING: Spring Under Tension!

A Do not remove the spring from the
keeper. Severe personal injury
couid result from the sudden
uncoiling of the spring.

11. Remove the rope from pulley. If necessary,
remove the starter pawl components from
puliey as instructed under “To Replace Starter
Pawls".
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Inspection And Service

1.

Carefully inspect rope, starter pawls, housing,
center screw, and other components for wear or
damage.

. Replace all worn or damaged components. Use

anly genuine Kohler replacement parts specified
in the Parts Manual. All components shown in
Figure 7-2 are available as service parts. Do not
use nonstandard parts.

. Do not attempt to rewind a spring that has come

out of the keeper. Order and install a new spring
and keeper assembly.

. Clean all old grease and dirt from starter

components. Generously lubricate the spring,
and the center shaft of starter housing with any
commercially available bearing grease.

Reassembly

1.

Make sure spring is well lubricated with grease.
Position the spring and keeper assembly to
pulley (side opposite pawls). The outside spring
tail must be positioned opposite the rope
pocket. Refer to Figure 7-8.

. Install the pulley with spring and keeper

assembly into the starter housing. Refer to
Figure 7-8.

Figure 7-9. Installing Pulley And Spring Into Housing.

7.

The pulley is in position when the center shaft is
extending slightly above the face of the pulley.
Do not wind the pulley and recoil spring at this
time.

. Lubricate the brake spring sparingly with
grease. Install the brake spring into the recess
in center shaft of starter housing. Refer to
Figure 7-2. (Make sure the threads in center
shaft remain clean, dry, and free of grease or
oil.)

. Apply a small amount of Loctite #271 to the
threads of center screw. Install the center screw
with washer and cam to the center shaft. Torque
screw to 65/75 in. |b.

. If necessary, install the pawl springs, pawls, and
retaining rings to pins on starter pulley. Refer to
“To Replace Starter Pawls”.

. Tensicn the spring and install the rope and
handle as instructed in steps & through 12 under
“To Replace Rope.

Install the starter to engine.

RETRACTABLE STARTER
ON MODELS M10, M12, M14, and M16

Disassembly

1. Remove the starter from engine.

WARNING: Spring Under Tension!
A Do not remove the center screw
from starter until the spring
tension is released. Removing the
center screw before releasing
spring tension, or improper starter
disassembly, can cause the
sudden and potentially dangerous
release of the spring. Follow these
instructions carefully to ensure
personal safety and proper
disassembly. Make sure adequate
face protection is worn by all
persons in the area.
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Center Screw
l 3/4" DIA.

Washer
G /
1/2"” DIA. \ / I
% .

Washer
Pawls (3)  1.1/8” DIA.
Washer

Spring Retainer

Return Spring

Pulley

Pawl Retainer Recoil Spring

/

Rope Retainer _ __

Screws (4)
Handle

Rope

Starter Housing

Figure 7-10. Exploded View—Retractable Starter For Models
M10, M12, M14, and M16.

2. Pull the rope out approx. 12" and tie a 3. Remove the rope retainer from inside handle.
temporary (slip) knot in it to keep it from Untie the knot and remove retainer and handle.
retracting into starter. Refer to Figure 7-11. 4. Rotate the pulley counterclockwise until the

notch in pulley is next to the rope guide
bushing.

Knot

5. Hold the pulley firmly to keep it fram turning.
Untie the slip knot and pull the rope through
the bushing.

Rope Reiaine:/

6. Place the rope into the notch in pulley. This
will keep the rope from interfering with the
starter housing leg reinfercements as the
pulley is rotated (step 7).

7. Hold the housing and pulley with both hands.
Release pressure on the pulley and allow it to
rotate slowly as the spring tension is released.

' Be sure to keep the rope in the notch. Refer to

Figure 7-11. Removing Handle. Figure 7-12.

_ Handle
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Housing Leg
Reinforcements

Aliow Pulley
To Rotate Slowly

Keep Rope 7§,
In Notch

Figure 7-12. Releasing Spring Tension.

8. Make sure the spring tension is fully released.
(The pulley should rotate easily in either
direction.)

9. When all spring tension on the pulley is
released, remove the center screw, 3/4"” DIA.
washer, and 1/2" DIA. washer.

10. Carefully lift the pawl retainer from pulley.
Refer to Figure 7-13.

Brake

Pawl Retainer -

Nylon Spring
Retainer

Pawis

1-1/8" DIiA.
Washer

Figure 7-13. Removing Pawl Retainer, Pawls,
And Related Components.

CAUTION: A small return spring and nylon
spring retainer {(spacer) are located
under the pawl retainer. These
parts are fragile and can be easily
lost or damaged. If necessary, use
a small screwdriver to loosen the
spring retainer from the post on
pulley. Replace the spring if it is
broken, stretched, or shows other
signs of damage.

11. Remove the 1-1/8" DIA. thrust washer, brake,
return spring, nylon spring retainer, and pawls.

12.

13.

14.

Rotate the pulley clockwise 2 full turns. There
should be no resistance to this rotation. This
will ensure the pulley is disengaged from the
recoil spring.

Hold the pulley into the starter housing and
invert starter so the pulley is away from your
face and others in the area.

Rotate the pulley slightly from side to side and
carefully separate the pulley from the starter
housing. Refer to Figure 7-14.

15.

Figure 7-14. Removing Pulley From Housing.

If the pulley and housing do not separate
easily, the spring could be engaged with the
pulley, or there is still tension on the spring.
Return the pulley to the housing and repeat
step 12 before separating the pulley and the
housing.

Only if it is necessary for the repair of starter,
remove the spring from the starter housing as
instructed under “To Replace Recoil Spring.”
Do net remove the spring unless it is
absolutely necessary.

Inspection And Service

1.

Carefully inspect the rope, starter pawls,
housing, center screw, center shaft, spring, and
other components for wear or damage.

. Replace all worn or damaged components. Use

only the genuine Kohler replacement parts
specified in the appropriate Parts Manuais. All
components shown in Figure 7-10 are available
as service parts. Do not use nonstandard parts.

. Carefully clean all old grease and dirt from

starter components. Lubricate the spring, center
shaft, and certain other components as
specified in these instructions with any
commercially available bearing grease,
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To Replace Rope

The starter must be completely disassembled to
replace the rope.

1.
2.

Remove the starter from engine.

Disassemble starter as instructed in steps 2
through 14 under "Disassembly.”

. Remove the 4 Phillips head screws securing the

pulley and sheave. Separate the pulley and
sheave and remove the old rope. Refer to Figure
7-15.

. Position the new rope in the notch in the pulley

and around the rope lock post.

. Carefuily note the position of the spring in the

housing. Also refer to Figure 7-16. The new
spring must be installed in the proper
position—it is possibie to install it backwards
in the housing.

Spring Posket

Figure 7-15. Replacing Rope.

CAUTION: Use only a genuine Kohler
replacement rope which is designed
for this starter. Using rope of the
incorrect diameter and/or type will
not lock properly in the pulley.

. Instail the sheave to the pulley and install the 4

Phillips head screws. Use care not to strip or
cross-thread the threads in puliey.

. Inspect the pulley to make sure the sheave is

securely joined to the pulley. Pull firmly on the
rope to make sure it is securely retained in the

pulley.

To Replace Recoil Spring
WARNING: Spring Under Tension!

A Do not attempt to pull or pry the recoil
spring from the housing. Doing so can
cause the sudden and potentially
dangerous release of the spring from
the housing. Follow these instructions
carefully to ensure personal safety and
proper spring replacement. Make sure
adequate face protection is worn
throughout the following procedure.

Figure 7-16. Position Of Spring In Housing.

. Place the housing on a flat wooden surface

with the recoil spring and center shaft down
and away from you.

. Grasp the housing by the top so that your

fingers are protected. Do not wrap your fingers
around the edge of the housing.

. Lift the housing and rap it firmly against the

wooden surface. Repeat this procedure until
the spring is released from the spring pocket in
housing. Refer to Figure 7-17.

Housing

Figure 7-17. Removing Spring From Housing.
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5. Discard the old spring.

WARNING: Old Spring Cannol Be Relnstalled!

Do not attempt to rewind or
A reinstall a spring once it has been

removed from the starter housing.
Severe personal injury could result
from the sudden uncoiling of the
spring. Always order and install a
new spring which is held in a
specially designed “c-ring” spring
retainer.

Handle

Seal
Installer

¥

Spring/(f—nring ;

8. Thoroughly clean the starter housing removing
all old grease and dirt.

) Figure 7-19. Installing Spring Using Seal Installer
7. Carelully remove the masking tape And Handle.

surrounding the new spring/c-ring.
Reassembly

8. Position the spring/c-ring to the housing so . )
the spring hook is over the post in the housing. 1. Install the recoil spring into the starter housing

Make sure the spring is coiled in the correct as iPSTFHCted under “To Replace Recoil
direction. Refer to Figures 7-16 and 7-18. Spring.

2. Sparingly lubricate the center shaft of starter
with wheel bearing grease.

Spring

3. Make sure the rope is in good condition. If
necessary, replace the rope as instructed
under "To Replace Rope.”

Ready the pulley and rope for assembly by
unwinding all of the rope from pulley. Place
the rope into the notch in pulley. This will keep
the rope from interfering with the starter
housing leg reinforcements as the pulley is
rotated later during reassembly.

Spring
Pocket

4. Install the pulley onto the center shaft.

- — - - If the pulley does not seat fully, it is resting on
Figure 7-18. Positioning New Spring/C-ring. the inner spring coil. Rotate the pulley slightly
9. Obtain Seal Instailer #11791 and Handle from side to side while exerting sfight
“ . ¥ . downward pressure. This should move the
#11785. (Refer to the “Special Tools” Section.) inner spring coil out of the way and allow the

Hook the spring hook over the post in housing. pulley to drop into position.
Make sure the spring/c-ring is centered over
the spring pocket in housing. Drive the spring
out of the c-ring and into the spring pocket
using the seal instalier and handle. Refer to
Figure 7-19. 5. Install the starter pawls into the appropriate
pockets in the pulley. Refer to Figure 7-20.

The pulley is in position when the center shaft
is flush with the face of the pulley. Do not wind
the pulley and recoil spring at this time.

10. Make sure all of the spring coils are bottomed
against ribs in spring pocket. Use the seal
instalier and handte to hottom the coils, as
necessary.

11. Lubricate the spring moderately with wheel
bearing grease before reassembling the
starter.
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Paw! Retaine

‘Nylon épring
‘Retainer

Figure 7-20. Installing Pawls, Pawl Retainer,
And Related Components.

6. Sparingly lubricate the underside of the 1-1/8"
DIA. washer with grease and install it over the
center shaft. Make sure the threads in center
shaft remain clean, dry, and free of grease or
oil.

7. Sparingly lubricate the insides of the “legs” of
the brake spider with grease. Install the brake
to the retainer.

8. Install the small return ring to the pawl
retainer. Make sure it is positioned properly.

9. Position the pawl retainer and return spring
next to the small post on pulley. Install the free
loop of the return spring over the post. Install
the nylon spring retainer over the post.

10. invert the pawl retainer over the pawls and
center hub of pulley. Take great care not to
damage or unhook the return spring. Make
sure the pawls are positioned in the slots of
pawl retainer.

11. As a test, rotate the pawl retainer slightly
clockwise. Pressure from the return spring
should be felt. In addition, the pawl retainer
should return to its original position when
released.

If no spring pressure is felt or the retainer does
not return, the spring is damaged, unhooked,
or improperly assembled. Repeat steps 8, 9,
and 10 to correct the problem.

12. Sparingly lubricate the 1/2” DIA. washer and
3/4" DIA. washer with grease. Install the 1/2"
DIA. washer then the 3/4" DIA. washer in the
center of paw! retainer. Make sure the threads
in center shaft remain clean, dry, and free of
grease or oil.

13. Apply a small amount of Loctite #271 to the
threads of center screw. Install the center
screw to center shaft. Torque screw to 55/70
in. lb.

14. Rotate the pulley counterclockwise (when
viewed from the pawl side of pulley) until the
spring is tight. (Approx. 4 full turns of pulley.)
Make sure the fully extended rope is held in
the notch in pulley to prevent interference with
the housing leg reinforcements. Refer to
Figure 7-21.

Keep Rope
in Notch

Figure 7-21. Tensioning Spring.

15. Rotate the puiley clockwise until the notch is
aligned with the rope guide bushing of
housing.

NOTE: Do not allow the puiley/spring to
unwind. Enlist the aid of a helper, or use a ¢c-
clamp to hold pulley in position.

16. Insert the free end of rope through rope guide
bushing. Tie a temporary (slip) knot approx.
12" from the free end of rope.

17. Hold the pulley firmly with thumbs and allow
the pulley to rotate slowly until the slip knot
reaches the rope guide bushing of housing.
Refer to Figure 7-22.
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18

19.

Figure 7-22. Winding Rope Onto Pulley.

. Slip the handle and rope retainer onto rope.
Tie a single knot at the end of rope and install
rope retainer into handle. Refer to Figure 7-11.

Untie the slip knot and pull the handle out until
the rope is fully extended. Stowly retract the
rope into the starter. If the spring has been
properly tensioned, the rope will fully retract
until the handle hits the housing.
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Single Cylinder Engine
Service Manual
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M14, M16

TP-2203-A 3/86

KOHLER
ERENES

ELECTRICAL SYSTEMS
AND COMPONENTS

SECTION 8-

MAGNUM ELECTRONIC MAGNETO
IGNITION SYSTEM

This engine is equipped with a state-of-the-art
electronic magneto ignition system. The system
consists of the following components (refer to
Figure 8-1):
* A magnet assembly, which is PERMANENTLY
affixed to the flywheel.

* An electronic magneto ignition module, which
is mounted to the engine bearing plate.

¢ A kill switch or keyswitch which stops the
engine by grounding the ignition module.

Operation

As the flywheel rotates and the magnet assembly
moves past the ignition module, a low voltage is
induced in the primary windings of the module.
When the primary voltage is precisely at its peak,

the module induces a high voltage in its secondary
windings. This high voltage creates a spark at the
tip of the spark plug, igniting the fuel-air mixture in
the combustion chamber. The timing of the spark
is automatically controlled by the module.
Therefore, no ignition timing adjustments are
necessary or possible with this system.

CAUTION: Do not connect 12 volts to the ignition
system or to any wire connected to the
ignition module.

The ignition system operates
independently of the battery, starting,
charging, and other auxiliary electrical
systems. Connecting 12 volts to the
ignition module can cause the module
to burn out. This type of damage is not
covered by the engine warranty.

A break-before-make type keyswitch is
reguired to prevent damage to the
ignition module.

Spark Plug Boot

Optional
Diode Ignition
Moduie
— T 0.012"/0.016" /
| o | Air Gap
| | -
‘_ j ~«—— Magnet

L

— Kill Switch
) Or

Oft Position
Of Keyswilch

Spark Plug Terminal (C)

High Tension Lead
Spark

Plug Kill Terminal (B)

Laminations (A)

Ignition Module

Figure 8-1. Magnum Electronic Magneto Ignition System.
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Ignition System Troubleshooting Guide

The following guide will help locate and correct ignition system problems.

Problem

ENGINE
WILL NOT
START

Test Conclusion
1. Make sure the spark plug lead is connected
to the spark plug.
2. Check the condition of spark plug. Make sure | 2. If plug is in good condition, check/adjust gap
gap is set to 0.025". and reinstall.
3a. Test for spark with Kohler ignition tester, Part | 3. [f visible and audible sparks are produced,
No. 25 455 01. Disconnect spark piug lead the ignition module is OK.
and connect it to the post terminal of the
tester. (See Figure 8-2.) Connect the clipto a If visible and audible sparks are not
good ground, not to the spark plug. produced:
NOTE: To maintain engine speeds normally a. Make sure the engine ignition switch, kill
obtained during cranking, do not remove switch, or key switch is in the “run”
the engine spark plug. position.
b. Make sure the engine ignition switch, kill b. Check wires and terminals of ignition
switch, or key switch is in the “run” position. module and other components for
accidental greunding and damaged
c. Crank the engine and observe the test plug. insulation.
Visible and audible sparks should be
produced. ¢c. if wires and terminals are OK, the ignition
modute is probably faulty and should be
replaced. Test module further using an
ohmmeter {Test 4).
4. Measure the resistance of module secondary | 4. If the resistance is low or 0 chms, the

using an ohmmeter (see Figures 8-1 and
8-3):

Zero ohmmeter before testing. Connect one
chmmeter lead ta laminations {A}. Connect
the other lead to the spark plug termiral {C)

of high-tensicn lead. With the ohmmeter
leads connected in this manner, the

resistance of secondary shouid be 7,800 to

20,000 ohms.

NQTE: This test cannot be performed unless
module has been fired at least once.

module secondary is shorted. Replace the
module.

If the resistance is high or infinity ohms,
the module secondary is open. Replace the
module.

If the resistance is within the specified range,
the module secondary is OK.
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Ground Clip

)7

Post Terminal

Figure 8-2. Ignition Tester 25 455 (1,

Figure 8-3. Testing Module Secondary.
Ignition Module

REMOVAL
1. Remove the high-tension lead and kill lead from
slots in air baffle. Remove the kill lead from kill
terminal of module. Refer to Figure 8-4.

High Tension
Lead

f ignition Module gy

Figure 8-4. Removing Ignition Module.

2. Remove the hex. cap sems screws, plain
washers, module, and air baffle.

3. Separate the module and air baffle.

INSTALLATION
1. Install the module, plain washers, and hex. cap
sems screws. Move the module as far from
flywheel/magnet as possible - tighten the screws
slightly.

2. Inserta 0.018" flat feeler gauge (or shim stock)
between the magnet and module. Refer to Figure
8-5.

Flat Feeler |
Gauge

Figure 8-5. Setting Magnet-To-Module Air Gap.

3. Loosen the hex. cap sems screws so the magnet
pulls module down. Tighten the screws to
32in. Ib.

4. Remove the feeler gauge or shim stock. Due to
the pull of the magnet, the bearing plate will flex
slighily. The magnet-to-mecdule air gap should be
within the range of 0.012"/0.016".
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5. Rotate the flywhee! back and forth; check to
make sure the magnet does not strike the
module. Check gap with feeler gauge and
readjust if necessary. Refer to Figure 8-7.

Check Clerce i
Of Both Legs

Figure 8-7. Checking Magnet-To-Module Air Gap.

6. Install the air baffle over module. Install the kill
lead to kill terminal of module. Install high-
tension lead and kill lead to slots in baffle.

Kill Lead With
Optional Diode

An optional in-line diode is installed in the kill lead
of some Magnum engines. This dicde protects the
module from burning out, in the event voltage is
applied to the kill lead. Refer to Figure 8-8.

Heat Shrink
. Tubing
Diode

Termi
To Kill Switch Coated erminal
Or OFF Position Fiberglass

Of Keyswitch Sleeving

Figure 8-8. Kill Lead With In-line Diode.

The diode is rated such that diode failure (and
subsequent module burn out) is highly unlikely. In
the event a module with a diode protected kill lead
does burn out, the diode should be tested.

DIODE TEST

Use an ohmmeter (or continuity tester) to test the
diode.

1. Disconnect the kill lead terminals from the kill
switch and ignition module.

2. Place the meter leads (or tester leads) across
the kill lead.

In one direction, the resistance should be
infinity ohms (open circuit - no continuity).
Reverse the test leads; some resistance should
be measured (closed circuit - continuity).

3. If the resistance is infinity ohms in both
directions (ho continuity), the kill lead or diode
is open.

Cut the protective tubing to expose the leads of
diode. Perform the resistance (or continuity)
test in step 2 to the diode leads. This will
confirm if the lead or the diode is at fauit.

4. If the resistance is 0 ohms in both directions
{continuity), the diode is shorted.

KILL LEAD/DIODE REPLACEMENT

When servicing the kill lead, the entire lead can be
replaced or, just the pertion containing the diode.
Refer to the appropriate Parts Manual for lead part
numbers.

Replacing the entire lead usually requires
removing the bearing plate {refer to the
“Disassembly” and “Reassembly” sections). Use
the following procedure to replace just the portion
of lead with diode.

1. CGut off the diode portion of kill lead
approximately 4-3/4" from terminal.

2. Strip 1/4" of insulation from kill lead.

3. Crimp the “insulink” connector of replacement
diode/lead assembly to kill lead.

Spark Plug

Engine misfire or starting problems are often caused
by a spark ptug in poor condition or with improper
gap setting.

SERVICE

Every 100 operating hours remove the spark plug,
check its condition, and reset gap or replace with
new plug as necessary. Refer to Figure 8-9.
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Spark Plug Wire Gauge

y )
£

3 _L
Ground / |

Electrode

Figure 8-9. Servicing Spark Plug.

1. Before remaving the spark plug, clean the area
around the base of plug to keep dirt and debris out
of the engine.

2. Removethe plug and check its condition. Replace
the plug if it is worn or if reuse is guestionable.

Use Champion® Type {or equivalent):
RCJ-8 — On Model M8
RH-10 — On Models M10, M12, M14, and M16

CAUTION: Do not clean the spark plug in a
machine using abrasive grit. Some
grit could remain in spark plug and
enter the engine causing extensive
wear and damage.

3. Check the gap using a wire feeler gauge. Adjust
gap to 0.025" by carefully bending the ground
electrode.

4. Reinstall the spark plug into cylinder head.
Torque plug to 18/22 fi. Ib.

INSPECTION

Inspect the spark plug as soon as it is removed from
the cylinder head. The deposits on the tip are an
indication of the general condition of piston rings,
valves, and carburetor.

Normal and faulty spark plugs are shown in the
following photos.

Normal: A plug taken from an engine operating under
normal conditions will have light tan or gray coiored
deposits. If the center electrode is not worn, a plug in
this condition could be regapped and reused.

Carbon Fouled: Soft, sooty, black deposits indicate
incomplete combustion, Incomplete combustion is
usually caused by overrich carburetion, weak ignition,
or poor CoMmpPression.
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Worn: On a worn plug, the center electrode will be
rounded and the gap will be eroded .010” or more than
the correct gap. Replace a worn spark plug immediately.

Wet Fouled: A wet plug is caused by excess fuel, or oil
in the combustion chamber. Excess fuel could be
caused by operating the engine with too much choke.
Oil in the combustion chamber is usually caused by
worn piston rings or valve guides.

Chalky White Deposits: Chalky white colored deposits
indicate overheating. This condition is usually
accompanied by excessive gap erosion. A clogged grass
gcreen, clogged cooling fins, and lean carburetion are
some causes of over-heating.

ELECTRICAL SYSTEMS WIRING DIAGRAM
AND BATTERY CHARGING SYSTEMS

The following lighting/battery charging systems
are available on Magnum single cylinder engines.

[0 70 Watt Lighting Stator

O 1.25 Amp Unregulated Battery Charging System
O 1.25 Amp Charging System/70 Watt Lighting

O 3 Amp Charging System/70 Watt Lighting

0O 15 Amp Regulated Battery Charging System

0O 25 Amp Regulated Battery Charging System

Refer to the following wiring diagrams and
troubleshooting guides to test and service these
tighting and battery charging systems.

CAUTION: To prevent damage to the electrical
system and components:

1. Make sure battery polarity is
correct. A negative (-) ground
system is used.

2. Disconnect the rectifier-regulator
leads and/or wiring harness plug
before electric welding is done on
the equipment powered by the
engine. Also disconnect other
electrical accessories in common
ground with the engine.

3. Prevent the stator (AC) leads from
touching or shorting. This could
permanently damage the stator.
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Manuat Start Engines
Optional 70 Watt Lighting

Ground-To-Kill lead

(White}
Spark
Plug
r-1-7 r-1-1 Ignition =
Optional : L[ : Kill : s, | Module UELI
oil sentry | / | SI 'tch: / |
swich | ¢ | W ¢
{Shutdown) ._]_J Lodad

Optional 70 Watt
Lighting Stator

{Yellow)

.||
lllll

Figure 8-10. Wiring Diagram - Manual Start Engines/70 Watl Lighting.
Troubleshooting Guide
70 Watt Lighting Stator

NOTE: Zero ohmmeters and voltmeters on each scale to ensure accurate readings. Voltage
tests should be made with engine running at 3200 RPM - no load.

Problem Test Conclusion
1. Make sure lights are not burned out. 1. Replace burned out lights.
2. Disconnect the lighting lead from the wiring 2. If voltage is 15 volts or more, stator is OK.
harness. Check for loose connections ¢r shorts in

iring harness.
With engine running at 3200 RPM, measure wirng harness

NO voltage from lighting lead to ground using an If voltage is less than 15 volts, test stator
LIGHTS AC voltmeter. using an ohmmeter (Test 3).

3. With engine stopped, measure the resistance | 3. If resistance is 0.3/0.5 chms, stator is OK.
of stator from lighting lead to ground using
an ohmmeter.

If resistance is 0 ohms, stator is shorted.
Replace stator.

If resistance is infinity ohms, stator or
lighting iead is open. Replace stator.
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Electric Start Engines

1.25 Amp Or 3 Amp Unregulated Charging System
Optional 70 Watt Lighting

12 V. Battery

Optional
Ground-To-Kiil Lead (White) ; . Diode
_— ft
k 1
I l
- |
nght\ , AL R Diode Ignition Fs’ﬁjaJk
R M o— (Blue) Module
p S =
T |[Ej| =
. GND \\ B (Red)
4 -1,
! 1; 1 ] ! Flywheel
! / Y Keyswitch Stator
i ! I : (Black) Opti | 70 Watt
O L_4-J Optional pliona a
/ . Fu.?se I,- —————— -= vell Lighting Stator
= Optional . : 5 l (Yellow)
Qil Sentry = Optional T J
Switch Ammeter bmm
{Indicator Light) Lights
Optional
Oil Sentry l o-
sswhmild‘ —g +© tj_ ]
(Shutdown) ) _g-‘aolenoid Starter

Battery Charging System/70 Watt Lighting.

Figure 8-11. Wiring Diagram - Electric Start Engines/1.25 Amp Or 3 Amp Unreguiated

1.25 Amp Charging
Stator (2 Poles)

(6 Poles)

Lighting Stator

-
Charging Lead (Black)

N
R

3 Amp Charging
Stator (4 Poles)

Lighting Stator
(6 Poiles)

Figure 8-12. 1.25 Amp Or 3 Amp Stator/70 Watt Lighting Stator.
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Troubleshooting Guide
1.25 Amp Battery Charging System

NOTE: Zero chmmeters and voltmeters on each scale to ensure accurate readings. Voltage
tests shouid be made with engine running at 3200 RPM - no load. Battery must be fuliy

charged.
Problem Test Conclusion
1. With engine running at 3200 RPM, measure 1. If voltage is more than 12.5 volts, charging
voltage across battery terminals using a DC system is OK.
voltmeter. If voltage is 12.5 volis or less, the stator or
diode are probably faulty. Test the stator and
dipde (Test 2, 3, and 4).
2. Discennect the charging lead from battery. . If voltage is 11.5 volts or more, stator winding
. . . is OK.
With engine running at 3200 RPM, measure
voltage from charging lead to ground using a If voltage is less than 11.5 volts, test stator
DC voltmeter. using an chmmeter (Tests 3 and 4).
3. With charging lead disconnected from . If resistance is low in both directions, the
battery and engine stopped, measure dicde is shorted. Replace the diode.
NO resistance from charging lead to ground . el . .
; . If resistance is high in both directions, the
h ter. Not ding. :
CHﬁgGE using an ohmmeter. Note reacing diode or stator winding is open. {Use test 4).
BATTERY Reverse the leads and measure resistance

again.

In one direction, the resistance should be
infinity chms {open circuit). With the leads
reversed, some resistance should be
measured (about midscale on Rx1 range).

4. Cut the sleeving on the charging lsac to
expose the dicde connections.

Measure the resistance from the stator side
of diode to ground using an chmmeter.

. M resistance is 0.7/1.3 chms, stator winding is

OK.

If resistance is 0 ohms, stator winding is
shorted. Replace stator.

If resistance is infinity ohms, stator winding
or lead is open. Repiace stator.
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Troubleshooting Guide
3 Amp Battery Charging System
With 70 Watt Lighting Stator

NOTE: Zero chmmeters and voltmeters on each scale to ensure accurate readings. Voltage
tests should be made with engine running at 3000 RPM - no load. Battery must be fully

charged.

Problem

Test

Conclusion

NO
CHARGE
TO
BATTERY

1. With engine running at 3000 RPM, measure

voltage across battery terminals using a
DC voltmeter.

1. If voltage is more than 12.5 voits, charging

system is OK.

If voltage is 12.5 volts or less, the stator or
diode are probably faulty. Test the stator
and diode (Test 2, 3, and 4).

. Disconnect the charging lead from battery.

With engine running at 3000 RPM, measure
voltage from charging lead to ground using a
DC voltmeter.

. If voltage is 28 volts or mare, stator winding

is OK.

If voltage is less than 28 volts, test stator
using an ohmmeter (Tests 3 and 4).

. With charging lead disconnected from

battery and engine stopped, measure
resistance from charging lead te ground
using an ohmmeter. Note reading.

Reverse the leads and measure resistance
again.

In one direction, the resistance should be
infinity chms (open circuit}. With the leads
reversed, some resistance should be
measured (about midscale on Rx1 range}.

. if resistance is low in both cdirections, the

diode is shorted. Replace the diode.

If resistance is high in both directions, the
diode or stator winding is open. (Use Test 4).

. Cut the sleeving on the ¢charging lead to

expose the diode connections.

Measure the resistance from the stator side of
diode to ground using an chmmeter.

. If resistance is approx. 1.07 ohms, stator

winding is OK.

If resistance is 0 ohms, stator winding is
shorted. Replace stator.

If resistance is infinity ohms, stator winding
or lead is open. Replace stator.

NO
LIGHTS

. Make sure lights are not burned out

. Replace burned out lights.

. Disconnect the lighting lead from the wiring

harness.

With engine running at 3000 RPM, measure
voltage from lighting lead to ground using an
AC voltmeter.

. If voltage is 15 volts or more, stator is OK.

Check for loose connections or shorts in
wiring harness.

If voltage is less than 15 volts, test stator
using an ohmmeter (Test 3).

. With engine stopped, measure the resistance

of stator from lighting lead to ground using
an ohmmeter.

. If resistance is approx. 0.4 ohms, stator is

OK.

If resistance is 0 ahms, stator is shorted.
Repiace stator.

If resistance is infinity ohms, stator or
lighting lead is open. Replace stator.
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Electric Start Engines
15 Amp Regulated Charging System

Ground-To-Kill Lead {White) {:piional Diode
Py . (Violet)
1
1
Light i . Spark
o, AR - Ignition Plug
3 5’_ M| 490 5| (Blue) Modute
a Itjl =
GND \oBl (Red)
1 1 AC
Lo bod o Flywheel
! ! | i Keyswitch B+ Stator
VRN -
! ! ] |
| 1 ! [
= Ir -~ Optional AC
w—— Fuse Rectifier-
== Optional - Regulator
. Oli_Semry = Optional (.
Optional Switch Ammeter
Qil Sentry (Indicator Light)
Switch

{Shutdown) _]_——0 -
— + o

12 V. Battery

o o
i Solenoid ! Starter

Figure B-13. Wiring Diagram - Electric Start Engines/15 Amp
Regulated Battery Charging System.

p?"'
A.C.

B+

AC Leads ——»

Rectifier-Regulator

Figure 8-14. 15 Amp Stator And Rectifier-Regulator.




Troubleshooting Guide
15 Amp Battery Charging System

NOTE: Zero ohmmeters and voltmeters on each scale to ensure accurate readings. Voltage
tests should be made with engine running at 3600 RPM - no load. Battery must be fully

charged.

Problem

Test

Conclusion

No
Charge
To
Battery

1. Insert an ammeter in B+ lead from rectifier-
regulator. With engine running at 3600 RPM
and B+ (at terminal on rectifier-regulator} to
ground using a DC voltmeter.

If voltage is 13.8 volts or more, place a
minimum load of 5 Amps* on battery to
reduce voltage. Observe ammeter.

*NOTE: Turn on lights, if 60 watts or more. Or
place a 2.5 ohm, 100 watt resistor across battery
terminals.

1. If charge rate increases when load is applied,
the charging system is OK and battery was
fully charged.

If charge rate does not increase when load is
applied, test stator and rectifier-regulator
(tests 2 and 3).

2. Remove connector from rectifier-regulator.
With engine running at 3600 RPM, measure
AC voltage across stator leads using an AC
valtmeter.

2. If voltage is 28 volts or more, stator is OK.
Rectifier-regulator is faulty. Replace the
rectifier-regulator.

If voltage is less than 28 volts, stator is
probably faulty and should be replaced. Test
stator further using an ohmmeter (test 3).

3a. With engine stopped, measure the
resistance across stator leads using
an ohmmeter.

3a. If resistance is 0.1/0.2 ohms, the stator is
OK.

If resistance is 0 ohms, the stator is shorted.
Replace stator.

If resistance is infinity ohms, stator is open.
Replace stator.

3b. With engine stopped, measure the
resistance from each stator lead to ground
using an chmmeter.

3b. If resistance is infinity ohms (no continuity),
the stator is OK (not shorted to ground). If
resistance (or continuity) is measured, the
stator leads are shorted to ground. Replace
stator.

Battery
Continuously
Charges At
High Rate

1. With engine running at 3600 RPM, measure
voltage from B+ lead to ground using a DC
voltmeter.

1. If voltage is 14.7 volis or less the charging
system is OK. The pattery is unable to hold
charge. Service battery or replace as
necessary.

If voltage is more than 14.7 volts, the
rectifier-regulator is faulty. Replace
rectifier-regulator.
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Electric Start Engines
25 Amp Regulated Charging System

Optional
Qil Sentry
Switch .
(Shutdown) _ CD’P‘("O"«"'
_ ___Ground-To-Kill Lead (White) ll"lo e
—_—
i Spark
. I
ngh\i , A é_o R Plug
:da: M o 5 (Blue) Ignition e
e 8 | (Req) Module
GND
r 6-1’ i o - |AC o Flywheel
l | t 7 ! Keyswitch | (Red) Bt Stator
I —
: ; | : AC
I ! I o
| P S ) -t —d
— Rectifier-
= i Regulator
) Optional )
Ammeter
Optional —o— \
Oil Sentry | +o
Switch = Solenoid Starter
(Indicator Light) 12 V. Battery =

Figure 8-15. Wiring Diagram - Electric Start Engines/25 Amp
Regufated Battery Charging System.

25 Amp
Stator

Figure 8-16. 25 Amp Stator And Rectifier-Regulator.
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Troubleshooting Guide
25 Amp Battery Charging System

NOTE: Zero chmmeters and voltmeters on gach scale to ensure accurate readings. Voltage
tests should be made with engine running at 3600 RPM - no load. Battery must be fully

charged.

Problem

Test

Conclusion

No
Charge
To
Battery

1. Insert an ammeter in B+ [ead from rectifier-
regulator. With engine running at 3600 RFM
and B+ (at terminal on rectifier-regulator) to
ground using a DC voltmeter.

If voltage is 13.8 volts or more, place a
minimum load of 5 Amps” on battery to
reduce voltage. Observe ammeter.

*NOTE: Turn on lights, if 80 watts or more, Or
place a 2.5 ochm, 100 watt resistor across battery
terminals.

1. If charge rate increases when load is applied,
the charging system is OK and battery was
fully charged.

If charge rate does not increase when load is
applied, test stator and rectifier-regulator
(tests 2 and 3).

2. Remove connector from rectifier-regutator.
With engine running at 3600 RPM, measure
AC voltage across stator leads using an AC
voltmeter.

2. If voltage is 28 volts or more, stator is OK.
Rectifier-regulator is faulty. Replace the
rectifier-regulator.

If voltage is less than 28 volts, stator is
probably faulty and should be replaced. Test
stator further using an ohmmeter (test 3).

3a. With engine stopped, measure the
resistance across stator leads using
an chmmeter.

3a. If resistance is 0.064/0.096 ohmes, the stator
is OK.

If resistance is 0 ochms, the stator is shorted.
Replace stator.

If resistance is infinity ohms, stator is open.
Replace stator.

3b. With engine stopped, measure the
resistance from each stator lead to ground
using an chmmeter.

3h. If resistance is infinity ohms (no continuity},
the stator is OK {not shorted to ground). If
resistance (or continuity)} is measured, the
stator leads are shorted to ground. Replace
stator.

Battery
Continuously
Charges At
High Rate

1. With engine running at 3600 RPM, measure
voltage from B+ lead to ground using a DC
voltmeter.

1. If voltage is 14.7 volts or less the charging
system is OK. The battery is unable to hoid
charge. Service battery or replace as
necessary.

If voltage is more than 14.7 volts, the
rectifier-regulator is faulty. Replace
rectifier-regulator.
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BATTERY

Batteries are supplied by the equipment manufacturer.
A 12-volt battery with a rating of at least 32 amp.
hr./250 is recommended. Refer to the equipment
manufacturer’s instructions for specific information.

Battery Test

If the battery charge is not sufficient to crank the
engine, recharge the battery

CAUTION: Do not attempt to “jump start” the
engine with another battery. Starting
the engine with batteries larger than
those recommended can burn out the
starter motor.

Test the battery voltage by connecting D.C.
voltmeter across the battery terminals — crank the
engine. If the battery drops below 9 volis while
cranking, the battery is discharged or faulty. Refer
to Figure 8-17.

DC Volimeter

Battery

Figure 8-17. Checking Battery Voltage,

Battery Charging

WARNING: Dangerous Acid, Explosive Gases!
A Batteries contain sulphuric acid. To
prevent acid burns, avoid contact with
skin, eyes, and clothing.

Batteries produce explosive hydrogen
gas while being charged. Charge the
battery in well ventilated areas. Keep
cigareties, sparks, open flame, and
other sources of ignition away from
battery at all times.

To prevent accidental shorting and the
resulting sparks, remove all jewelry
when servicing the battery.

When disconnecting battery cables,
always disconnect the negative (-}
{ground) cable first. When connecting
battery cables, always connect the
negative cable last.

Before disconnecting the negative (-)
ground cable, make sure all switches
are OFF. If ON, a spark will occur at
the ground cable terminal which could
cause an explosion if hydrogen gas or
gasoline vapors are present.

Keep batteries and acid out of the
reach of children.

Battery Maintenance

Regular maintenance will ensure the battery will
accept and held a charge.

1. Regularly check the level of electrolyte. Add
distilled water as necessary to maintain the
recommended level.

CAUTION: Do not overfill the battery. Poor
performance or early failure due to
loss of electrolyte will result,

2. Keep the cables, terminals, and external
surfaces of battery clean. A build-up of
corrosive acid or grime on the external surfaces
can self-discharge the battery. Self-discharging
happens rapidly when moisture is present.

Wash the cables, terminals, and external
surfaces with a baking soda and water solution.
Rinse thoroughly with clean water.

CAUTION: Do not allow the baking soda
solution to enter the cells as this wiil
destroy the slectrolyte.

KEYSWITCH

The keyswitch used on Magnum engines equipped
with instrument panels is shown in Figure 8-18. It
is a three position (OFF, RUN, START), break-
before-make type switch.
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Position 1 - OFF

Position 2 - RUN

Position 3 - START

5 - Position
Connector Body

Case
Ground 8 - Starter
—
/_\r-\ B - Battery
-—
R - Rectifier

M - Module A - Accessory

Rear Of Switch

Stud Terminals

Solenoid

)

Case Ground Tab Terminal

Figure 8-18. Keyswitch.

Testing

Test the switch for continuity using an chmmeter
or continuity test light. For each switch position,
continuity should be present across the terminals
listed in the table below.

Switch Continuity
Position Across Terminals
1 - OFF G+M+A
2 - RUN B+A+R
3 - START B+S
SOLENOID

A solenoid is used on electric start engines
equipped with an instrument panel or keyswitch.
The solenoid is an electrically-actuated
normally open switch designed for heavy
current loads. Refer to Figure 8-19.

Figure 8-19. Starter Solenoid.

The solenoid is used to switch the heavy current
required by the starter using the keyswitch
(designed for low current loads).

Testing

1.

Connect an ohmmeter or continuity tester
across the stud terminals of solenoid.

. Apply 12 volts DC across the tab terminal and

case ground of solenoid and observe
ohmmeter or tester.

NOTE: Apply positive (+) of voltage supply to
tab terminal; negative (-} to case ground.

. The ohmmeter or tester should indicate

continuity as long as voltage is applied. I
there is no continuity, the solenoid is
prebably faulty and should be replaced.

Check the solencid further using an
chmmeter (step 4).

. Measure the resistance of the coil in the

solenoid using an ohmmeter. Connect one
meter lead to the case ground and one lead to
the tab terminal.

If the resistance is 5.2/6.3 ohms, the coil is
OK.

If the resistance is low or 0 ohms, the coil is
shorted. Replace the solenoid.

If the resistance is infinity ohms, the coil is
open. Replace solenoid.

ELECTRIC STARTER

These engines use a permanent magnet, bendix-
drive electric starter. Refer to Figure 8-20.
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Commutator
End Cap / Starter Assembly
Thru
Bolts Armature
Drive Shaft
Splines
/ Drive Pinion
Brushes Dust Cover
And Springs Spacer
Anti-drift
Starter Frame Spring
{Includes Permanent Magnets} Stop Gear
Spacer
: Stop Nut
@% / Dust Cover
£/ 5
Starter Drive Componenls// Q
Figure 8-20. Bendix Drive Electric Starter.
Operation CAUTION: If the engine develops sufficient
. ) speed to disengage the starter but
When power is applied to the starter, the does not keep running (a “false
arr"natu'rel rotates. As the armaturg rotate_s, the start"), the engine rotation must be
erve pmlonlmoves out on thg splined drive shaft altowed to come to a complete stop
mltq mesh with the flywheel rlnglgear. Wh_en the before attempting to restart the
pinion reaches the end of lthe drive shaft, it engine. If the starter is engaged
rotates the flywheel cranking the engine. while the flywheel is rotating, the
When the engine starts, the flywheel rotates starter pinion and fiywheel ring gear
faster than the armature and drive pinion. This may clash. This can damage the
moves the drive pinion out of mesh with the ring starter.
gear ar?d into the retracted position. When CAUTICN: If the starter does not crank the
power is relmoved from t.h‘.:" stgrter, th'e armature engine, shut off the starter
stops rotatmg gnd the plmon_ is Ijeld |rI| the immediately. Do not make further
retracted position by the anti-drift spring. attempts to start the engine until the
CAUTION: Do not crank the engine condition is corrected. Do not jump
continucusly for more than 10 start using another battery. Using
seconds at a time. If the engine does batteries larger than those
not start, allow a 60 second cool- recommended can burn out the
down period between starting starter motor.
attempts. Failure to follow these CAUTION: Do not drop the starter or strike the

guidelines can burn out the starter
motor,

starter frame. Doing so can damage
the ceramic permanent magnets.




Troubleshooting Guide

Problem Possible Fault Correction
1. Clean corroded connections and tighten loose connections.
Wiring 2. Replace wires in poor condition and with frayed or broken
insufation.
STARTER . oh
10 EFlﬁéIﬁ%IZE Star e:"SWI ¢ Bypass the switch or solenoid with a jumper wire — if starter cranks
Solenoid nermally, replace the faulty parts.
Batter Check specific gravity of battery. If low, recharge or replace battery as
y necessary.
Batter Check specific gravity of battery. If iow, recharge or replace battery as
¥ necessary.
Check for excessively dirty or worn brushes and commutator. Clean
Brushes using a coarse cloth {not emery paper). Repiace brushes if excessively

STARTER ENERGIZES

BUT TURNS
SLOWLY

or unevenly worn.

Transmission
Or
Engine

Make sure the clutch or transmission is disengaged or placed in
neutral. This is especially important on equipment with hydrostatic
drive. The transmission must be exactly in neutral to prevent resistance
which could keep the engine from starting.

Check for seized engine components such as the bearings, connecting
rod, and piston.

Starter Removal
And Installation

Refer to the appropriate “Disassembly” and
“Reassembly” sections for starter removal and
installation procedures.

CAUTION: When the thru bolts are removed from
the bearing plate and starter, the drive
end cap and commutator end cap can
separate from the starter frame.

To prevent the starter from becoming
completely disassembled, make sure
the end caps are taped and held
securely against starter frame when
removing the thru bolts. Reinstall the
thru bolts and temporarily secure with
1/4-20 hex nuts to keep starter
assembled.

Starter Drive Service

Every 500 operating hours or annually (whichever
occurs first), ciean and lubricate the drive splines
of the starter. If the drive pinion is badly worn, or
has chipped or broken teeth, it must be replaced.

It is not necessary to disassemble the starter to
service the drive components. Refer to Figure 8-20
and service drive as follows:

. Hold the drive pinion in a vise with soft jaws

when removing and installing the stop nut. The
armature will rotate with the nut only until the
drive pinion stops against internal spacers.

CAUTION: Do not overtighten the vise as this
can distort the drive pinion.

. Remove the dust cover, stop nut, stop gear

spacer, anti-drift spring, dust cover spacer, and
drive pinion.

. Clean the drive shaft splines with solvent. Dry

the splines thoroughly.

. Apply a small amount of Kohler electric starter

drive lubricant (Part No. 52 357 01) to splines.

CAUTION: Kohler starter drive lubricant (Part
No. 52 357 01) must be used on ali
Kohler electric starter drives. The
use of other lubrications can cause
the drive to stick or bind.

. Apply a small amount of Loctite® No. 271 to

stop nut threads.

. Reinstall the drive pinion, dust cover spacer,

anti-drift spring, stop gear spacer, and stop nut.
Torque stop nut to 160 in. Ib. Install the dust
cover.
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Disassembly 6. Install the brush springs and brushes into the
pockets in brush holder. Make sure the
1. Remove the dust cover, stop nut, stop gear chamfered sides of brushes are away from the
spacer, anti-drift spring, dust cover spacer, and springs.

drive pinion. Refer to "Starter Drive Service.”
NOTE: Use a brush holder tool to keep the

2. Remove the temporary nuts and thru bolts. brushes in the pockets. A brush holder tool can
3. Remove the drive end cap and thrust washer. easily be made from thin sheet metal. Refer to
Figure 8-22.

4. Remove the commutator end cap with brushes
and springs.

5. Remove the armature from inside the starter
frame.

Brush Replacement
(Refer to Figure 8-21)

Stud Terminal With
Positive (+) Brushes

Sheet Metal Brush
Holder Tool Brush Holder Tool Installed

Negative (-) Over Brushes And End Cap
Brushgs_

Figure 8-22, Brush Holder Tool

Commutator Service

Clean the commutator with a coarse, lint free
cloth. Do not use emery cloth. If the commutator is
badly worn or grooved, turn down on a lathe, or
replace the armature.

Figure 8-21.Commutator End Cap With Brushes. Reassembly
1. Remove the brush springs from the pockets in 1. lnsert the armature into the starter frgme. Make
brush hoider. sure the magnets are closer to the drive shaft
. ) end of armature. The magnets will hold the
2. Remove the self-tapping screws and negative {-) armature inside the frame.
brushes.
. ) 2. Install the thrust washer and drive end cap.
3. Remove hex nut, split lock washer, plain Make sure the match marks on end cap and
washer, and fiber washer from the stud terminal. frame are aligned. Refer to Figure 8-23.

Remove the stud terminal with positive (+)
brushes, and piastic brush holder from end cap.

' Commutator
4. Reinstall the brush holder and new stud End Cap

terminal with positive (+) brushes into end cap.
Secure with the fiber washer, plain washer, split
lock washer, and hex nut.

Maich.M"ark.s .

CAUTION: To prevent electric arcing, make
sure the stud terminal and braided
brush leads do not touch the end
cap. ~ " Match Mark

5. Install the new negative {-} brushes and secure L Kb vni ot
with the self-tapping screws.

Figure 8-23. Starter Assembly Match Marks
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3. Instali the brush holder tool to keep the brushes
in the pockets of commutator end cap. Refer to
Figure 8-22.

4. Install the commutator end cap to armature and
starter frame. Firmly hold the drive end cap and
commutator end cap to the starter frame.
Remove the brush helder toal.

5. Make sure the match marks on end cap and
frame are aligned. Refer to Figure 8-23. Instali
the thru bolts and temporary nuts to keep the
starter assembled.

6. Install the drive pinion, dust cover spacer, anti-
drifting spring, stop gear spacer, stop nut, and
dust cover. Refer to “Starter Drive Service.”

OIL SENTRY™
OIL LEVEL MONITOR

Operation

Some engines are equipped with optional Qil
Sentry system. Qil Sentry uses a float switch in the
oil pan to detect a low engine oil level. On
stationary or unattended applications {pumps,
generators, etc.) the float switch can be used to
ground the ignition module to stop the engine. On
vehicular applications (garden tractors, mowers,
etc.) and those equipped with a battery or electric
start, the float switch can be used to activate a
“low eil” warning light.

NOTE: Refer to the Specifications in the “General
Information” section for maximum angles of
operation for engines equipped with Qil Sentry.
Always operate the engine within the guidelines
specified. Operating the engine at angles greater
than specified could cause the engine to stop if
wired for low oil shut off.

The following instructions will enable switch
removal, installation, and testing without removing
the oil pan. Follow these instructions carefully to
prevent damage to the switch.

Float Switch Removal

1. Make sure the engins/equipment is resting on a
level surface.

2. Remove the oil drain plug and drain oil from
crankcase.

3. Disconnect float switch leads.

4. Using a 9/16” open end wrench, turn switch
counterclockwise 1/4 TURN to loosen. STOP
turning switch when ftat surface on float switch
is in a horizontal position. (Flat surface parallel
with base of oil pan and N.C./N.O. markings
down.) Refer to Figures 8-24 and 8-25.

N.C./N.O. Markings
Iz
Figure 8-24. Float Switch Removal.
Loosen A
1/4 Turn
/—
L
_ f)
£ D
=
B
( @ D Parallel
Markings
—

Figure 8-25. Float Switch Removal.
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5. Turn the switch counterclockwise in 1/2 TURN
INCREMENTS using a smooth, continuous
action. Pause briefly between increments and
keep the flat surface of float switch in a
horizontal position (parallel with base of oil
pan). Refer to Figure 8-26.

Remove Switch In
1/2 Turn Increments

9

Figure 8-26. Float Switch Removal.

CAUTION: To prevent damage to the float
switch, and to enable you to “feel” if
the float strikes the oil pan,
REMOVE THE SWITCH BY HAND
as soon as it is loose enough for
you to do so.

When turning the float switch, use a
smooth, continuous action for the
ENTIRE 1/2 turn increment. Pausing
the rotation of the switch in the
position shown in Figure 8-27 will
cause the float to strike the oil pan.

gﬁ

Do Not Pause Rotation
Of Switch With N.C./N.Q.
Markings In This Position

If the float does strike the ol pan,
STOP turning the switch, then use
the following procedure.

A_ Turn the switch clockwise until
the flat surface is in a vertical
positicn as shown in Figure 8-
25A. (N.C./N.QO. markings on
left.) This will allow the float to
return against the switch body.

B. Turn the switch
counterclockwise 1/4 TURN.
STOP turning switch when flat
surface is in a horizontal
position. (Flat surface parallel
with base of ¢il pan and
N.C./N.O. markings down.}
Refer to Figure 8-25B.

C. Turn the switch
counterclockwise in 1/2 TURN
INCREMENTS as instructed in
step 5 above.

Float Switch Installation

1. Make sure the engine/equipment is resting on a
level surface.

2. Remove the oil drain plug and drain oil from
crankcase.

3. When adding this switch as an accessory,
remove and discard the 1/2”" NPSF pipe plug
from the location in oil pan where switch will be
installed.

CAUTION: To prevent damage to the float
switch, and to enable you to “feel” if
the float strikes the ¢il pan,
INSTALL THE SWITCH BY HAND
as long as it is loose enough for you
to do so.

4. Apply Locite® No. 592 Teflon® sealant (or
equivalent) to the entire thread area of switch.

5. Apply a thick film of clean SAE 30 oil to the float
and switch body as shown in Figure 8-28.

/mﬁ* e
/

SAE 30 Oil

Figure 8-27. Float Switch Removal.

Figure 8-28. Float Switch Removal.
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6. Hold the switch with the flat surface in a vertical
position. (N.C./N.C. markings to the left.) Insert Install Switch In
the switch into the oil pan and turn the switch 1/2 Turn Increments
1/4 turn. STOP turning the switch when the flat
surface on switch is in a horizontat position. Flat
surface parallel with base of oil pan and
N.C./N.O. markings up.} Refer to Figures 8-29A
and 8-29B.

A Ly

1/4 Turn /

i

\X\

a Figure 8-30. Float Switch Installation.
NOTE: Several “1/2 turn increments” may be
required until the threads on switch engage in
— oil pan.

SN

CAUTION: When turning the float switch, use a
smooth continuous action for the
entire 1/2 turn increment. Pausing the

B rotation of the switch in the position

shown in Figure 8-31 will cause the

float to strike the oil pan.

%
Figure 8-29. Float Switch Installation. 47

%
%
7. Turn the switch clockwise in 1/2 TURN

INCREMENTS using a smooth continuous
action. Pause briefly between increments and
keep the flat surface of switch in a horizontal Do Not P A

HH H H o Not Pause Rotation
position (paraliel with base of oil pan.) Refer to Of Switch With N.C./N.O.

Figure 8-30. Markings In This Position

e S

Figure 8-31. Float Switch Installation.
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If the float does strike the oil pan,
STOP turning the switch, then use the

following procedure. /~~_ Position A
A. Turn the switch counterclockwise « \

until the flat surface is in a vertical
position, (N.C./N.C. markings on
left.) This will allow the float to
return against the switch body.

4 -

“
Position B "~ ~

|
Refer to Figure 8-29A.
B. Turn the switch clockwise 1/4
TURN. STOP turning switch when Position A
flat surface is in a horizontal \:{\
position. .(Flat surface parallel with Position B R
base of oil pan and N.C./N.O.

markings up.) Refer to Figure 8-29B. — —> .

C. Turn the switch clockwise in 1/2
TURN INCREMENTS as instructed
in step 7 above.

8. Turn in the switch approximately five {5) to six Figure 8-33. Float Switch Test.
{(6) fult turns to obtain the proper position. Use a
9/16” open end wrench to tighten the switch. Perform the following tests to ensure that the float
The “N.C." markings on switch will be at the top switch is positioned and working properly before
when the switch is positioned properly as connecting the leads.

shown if Figure 8-32.
NOTE: These test apply to engines equipped with

a standard oil pan and dipstick. Special oil pan
N.C./N.O. and/or dipstick arrangements can give inaccurate
Markings test results.

1. Connect a continuity test light across float
switch leads. The light should be “on™.

2. Install oil drain plug and refill crankcase with
oil. The light should be “off” after oil is above
the “L” mark on the dipstick.

3. If the float switch fails this test:

A. Make sure the switch is in the proper position
Figure 8-32. Float Switch Instaliation, with the “N.C." markings at the top. Refer to

Float Switch Test Figure 8-32.

Test switch for continuity by placing an ochmmeter
of continuity test light across leads. Refer to

B. If switch is positioned properly, drain oil and
remove switch {see “Float Switch Removal”).
If the float is not attached to the switch body,

Figure 8-33. the oil pan must be removed.
Switch Position Continuity C. Replace a faulty or broken switch with a new
A No (Switch open) one. (See "Float Switch Installation”.)
B Yes (Switch closed)

Operational Test

Reconnect the leads and perform the following
test.

1. Make sure the oil level is up to, but not over the
“F” mark on dipstick.
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2. Start the engine.

If the switch is wired as a low oil level shutdown,
the engine should start.

If the switch is wired to activate a low oil
warning light, the light should be “off.”

3. Stop the engine. Drain the oil until the cil level
is below the “L” mark on dipstick. If properly
wired, the engine will not start, or the light will
be “on".

4. If the test results of steps 2 and 3 are not as
indicated, check for improper wiring and/or
improper float installation.
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MAGNUM

Single Cytinder Engine
Service Manual
Models M8, M10, M12

M14, M16

TP-2203-A 3/86

KOHLER

SECTION 9-

AUTOMATIC COMPRESSION
RELEASE

All Magnum single cylinder engines are equipped
with Automatic Compression Release (ACR). The
ACR mechanism lowers compression at cranking
speeds to make starting easier.

OPERATION

The ACR mechanism consists of two flyweights
and a spring attached to the gear on camshatft.
When the engine is rotating at low cranking
speeds (600 RPM or lower) the flyweights are held
by the spring in the position shown in Figure 9-1.

in this position, the tab on the larger flyweight
protrudes above the exhaust cam lobe. This lifts
the exhaust valve off of its seat during the first part
of the compression stroke. The reduced
compression results in an effective compression
ratio of about 2:1 during cranking.

After the engine speed increases to about 600
RPM, centrifugal force moves the flyweights to the
position shown in Figure 9-2. In this position the
tab on the larger flyweight drops into the recess in
the exhaust cam lobe. When in the recess, the tab

Exhaust

Valve (Qpen)
Camshaft \
N

N =

Tab

Flyweights

Exhaust
Valve (Closed)

Camshatt / \I 1 ‘]

Flyweights Tappet —, |
Tab
Spring \
Flyweights

Figure 9-1. Automatic Compression Release (ACR} -
Starting Position.

Figure 9-2. Automatic Compression Release (ACR) -
Running Position.
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has no effect on the exhaust valve and the engine
operates at full compression and full power.

When the engine is stopped, the spring returns the
flyweights to the position shown in Figure 9-1,
ready for the next start.

BENEFITS

Because of the reduced compression pressures at
cranking speeds, several important benefits are
obtained.

e Manual starting (rope start or retractable start) is
much easier. Without ACR, manual starting at
full compression would be virtually impossible.

® Electric start models can use a starter and
battery size that are practical for the applications
in which these engines are used.

& ACR eliminates the need for a spark
retard/advance mechanism. A spark
retard/advance mechanism would be required
on engines without ACR to prevent “kickback”
that occurs when starting. ACR eliminates this
“kickback"” making manual starting safer.

* The choke control setting is less critical, and in
the event of flooding, excess fuel is blown out of
the lifted exhaust valve and does not hamper
starting.

* Engines with ACR start much faster in coid
weather than those without ACR.

® Engines with ACR can be started with spark
plugs that are worn or fouled. Engines without
ACR probably could not be started with those
same plugs.

INSPECTION AND SERVICE

The ACR mechanism is extremely rugged and
virtually troublefree. If hard starting is
experienced, check the exhaust valve for lift as
follows:

1. Check exhaust valve to tappet clearance and
adjust as necessary to specification.

2. Remove cylinder head and turn the crankshaft
clockwise by hand and observe the exhaust
valve carefully.

When the piston is approx. 2/3 of the way up the
cylinder during the compression stroke, the
exhaust valve should lift off the seat slightly.

If the exhaust valve does not lift, the ACR spring
may be unhooked or broken. To service the
spring, remove the oil pan and rehook the

spring or replace it. The camshaft does not have
to be removed.

The flyweights are not serviceable. If they are
stuck or worn excessively, the camshaft must be
replaced.

CAUTION: The tab on the flyweights is
hardened and is not adjustable. Do
not attempt to bend the tab—it will
break and a new camshaft will be
required.

COMPRESSION TESTING

Because of the ACR mechanism, it is difficult to
obtain an accurate compression reading.

To check the condition of the combustion
chamber, and related mechanisms, physical
inspection and a crankcase vacuum test are
recommended.
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SECTION 10A -
MACINUM

e el MODEL M8
TP-2203-A e r\3/,1/186:3 DlSASSEMBLY PROCEDURE

KDHLER
WARNING: Accidental Staris! 13. Remave breather assembly.
Before servicing the engine or 14. Remave spark plug and cylinder head.
A equipment, always remove the spark 15. Remove ignition module and air baffle.
plug lead to prevent the engine from 16. Remove drive cup or rope start pulley, grass
starting accidentally. Ground the lead screen, flywheel, and fan.
to prevent sparks that could cause 17. Remove stator.
fires. 18. Remove valves.
. . 19. Remove oil pan.
The following sequence is suggested for complete 20. Remove connecting rod and piston.

engine disassembly. This procedure may have to

be varied slightly to accommaodate options or 21. Remove piston from connecting rod.

22. Remove piston rings.

special equipment. 23. Remove crankshaft and bearing plate.
Clean all parts thoroughty as the engine is 24. Remove camshaft and tappets.
disassembled. Only clean parts can be accurately 25. Remove governor gear and cross shaft.
inspected and gauged for wear or damage. There 26. Remove oil seals.
are many commercially available cleaners that 27. Remove bearings.
quickly remove grease, oil, and grime from engine
parts. When such a cleaner is used, follow the DISCONNECT SPARK PLUG LEAD
manufacturer's instructions carefully. Make sure
all traces of the cleaner are removed before the DRAIN OIL FROM CRANKCASE
engine is reassembled and placed in operation— REMOVE AIR CLEANER
even small amounts of these cleaners quickly
break down the lubricating properties of engine 1. Remove the wing nut and air cleaner cover.
oil. Refer to Figure 10A-1.
1. Disconnect spark plug lead.
2. Drain oil from crankcase. . SR
3. Remove air cleaner. Air Cleaner Cover . Spark Plug
. Lead

4. Remove muffier. N
5. Remove rectifier/regulator.
6. Remove choke linkage, throttle linkage, and

carburetor.
7. Remove fuel pump.

8. Remove external governor components, and
throttle and choke controls.
9. Remove retractable starter.
10. Remove electric starter and solenoid. Oil Drain
11. Remove fuel tank. Plug
12. Remove cylinder head baffle, blower housing,
and side air baffles.

Wing Nut

Oll Draln
Plug

Figure 10A-1. Removing Spark Plug Lead, Oil Drain
Plug, And Air Cleaner Cover
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2. Remove the precleaner (if so equipped},
element cover nut, element cover, paper
element, and seal. Refer to Figures 10A-2 and
10A-3.

¢ Air Cleaner
Base

; Breather
Hose

Figure 10A-3. Removing Air Cleaner Base.
3. Remove the screws, air cleaner base, gasket,
and breather hose.
REMOVE MUFFLER

1. Remove cap screws, muffler, gasket, and heat
shield. Refer to Figure 10A-4.

% Gasket ' ; ' Heat
/ Shield

, Mutler
|~ ;

Figure 10A-4. Removing Muffler.

REMOVE RECTIFIER-REGULATOR
Refer to Figure 10A-5.

Connector

Hex Cap :
Sems Screws

ectltler-Hegultor

Figure 10A-5. Removing Reclifier-Regulator.

1. Remove the hex cap sems screws and
rectifier-regulator.

2. Remove the connector from rectifier-regulator.

REMOVE CHOKE LINKAGE, THROTTLE
LINKAGE, AND CARBURETOR

WARNING: Explosive Fuell
A Gasoline may be present in carburetor

and fuel system. Gasoline is extremely
flammable, and its vapors can explode
if ignited. Keep cigareties, sparks,
open flames, and other sources of
ignition away from the engine. Wipe up
spilled fuel immediately.

1. Remove the wing nut, plain washer, choke lever,
and choke linkage. {Reinstall choke lever, plain
washer, and wing nut after removing linkage.)
Refer to Figure 10A-6.

2. Close the fuel shut-off valve at fuel tank (if so
equipped) or drain fuel from tank.

3. Loosen the hose clamp, and remove fuel line at
carburetor.

4. Remove the slotted hex cap sems screws,
carburetor, throttle linkage, and gasket.
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Throitle Liage :

Carburelor

Wing Nut

And Plain Washer! Choke

L.ever

Governor

Palnut |

Tﬁ?ollle lind
Choke Control
Assembly

Cross
Shaft

Fuel Pup
; Inlet Fitting
" Hex Cp

Sems Screw

Gvernor
Spring

Sems Screws

Spacer

: Handle Bracket
Spacer

Hex Cap Screw
And Plain Washer

Figure 10A-6. Removing Choke Linkage,
Throttle Linkage, And Carburetor.

REMOVE FUEL PUMP

WARNING: Explosive Fuel!

Gasoline may be present in fuel pump

A and fuel system. Gasoline is extremely
flammable, and its vapors can explode
if ignited. Keep cigarettes, sparks,
open flames, and other sources of
ignition away from engine, Wipe up
spilled fuel immediately.

1. Disconnect the fuel line from fuel pump inlet
fitting. Refer to Figure 10A-7.

2. Remove the fillister head sems screws, plain
washer, fuel pump, and gasket.

Figure 10A-7. Removing Fuel Pump, External Governor
Components, And Throttie and Choke Controls.

REMOVE EXTERNAL GOVERNOR
COMPONENTS, AND THROTTLE AND
CHOKE CONTROLS

Refer to Figure 10A-7.

1. Note the position of the governor spring in
governor arm.

2. Loosen the palnut and remove governor arm

from cross shaft. Remove the governor spring.

NOTE: Loosening palnut or removing governor
arm will disrupt governor arm to cross shaft
adjustment. Readjustment will be required upon
reassembly.

3. Remove the hex cap sems screw, hex cap
screws, plain washers, and spacers.

4. Remove the throttle and choke control assembly
from handle bracket and engine crankcase.

5. Disconnect the lead from engine kill switch (if
S0 equipped).
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REMOVE RETRACTABLE STARTER

1. Remove the screws and starter assembly. Refer
to Figure 10A-8.

- H:é:'i'raciablemz
Starter

Screws (5) _

Figure 10A-8. Removing Retractable Starler,

REMOVE ELECTRIC STARTER AND
SOLENOID

1. Remove the lead from stud terminal of electric
starter. Refer to Figure 10A-9.

Palnut, Plain Washer,
And Hex Cap Screw

Bottom Thru Bolt §
And Plain Washer

Figure 10A-9. Removing Starter Tail Brace And Starter.

2. Remove the palnut, plain washer, and hex cap
screw from starter tail brace.

3. Place masking tape across the commutator end
cap and frame.

4. Remove the bottom thru bolt, plain washer, self-
tapping screw, and starter tail brace.

5. Hold the commutater end cap against frame,
and carefully remove top thru boit. Remove
starter from bearing plate. Refer to Figure
10A-10.

Flgure 10A-10. Removing Starter From Bearing Plate.

CAUTION: The starter may become
disassembled if the end caps are not taped or
held against the frame.

6. Reinstall the thru bolts and two 1/4-20 hex nuts
to keep starter assembled during remaining
engine disassembly.

7. Remove the leads from solenoid. Remove the
palhuts, screws, and solenocid from bracket.

REMOVE FUEL TANK

WARNING: Explosive Fuegl!

A Gasoline may be present in fuel tank
and fuel system, Gasoline is extremely
flammable, and its vapors can explode
if ignited. Keep cigarettes, sparks,
open flames, and other sources of
ignition away from engine. Wipe up
spilied fuel immediately.

1. Remove the fuel line from tank outlet fitting.

2. Remove the hex cap sems screws, truss head
screws, and fuel tank with bracket. Refer to
Figures 10A-11 and 10A-12,

Cylinder

Truss Head Screws Fuel
Head Baffle {’

‘ Tank

Figure 10A-11. Removing Fuel Tank.
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Hex Cap Screws —
And Plain Washers

s

Hex Cap
Sems Screw

+ Cylinder Head Balle
Spark Plhg
lead Clip
Breather
Cover .
 Blower Housing

N Self-Tapping
j Screw

Painut

Figure 10A-12. Removing Fuel Tank.

3. Remove the hex cap screws, plain washers, and
bracket from fuel tank, if necessary.

4. Remove the hex cap screws, split lock washers,
and bracket from crankcase, if necessary. Refer
to Figure 10A-13.

Hex Cap Screws
And Split Lock Waer

Bracket

Cranki::ase

Figure 10A-13.Removing Fuel Tank Bracket
From Crankcase.

REMOVE CYLINDER HEAD BAFFLE,
BLOWER HOUSING, AND SIDE AIR
BAFFLES

1. Remove the hex cap sems screw, spark plug
lead clip, plain washer, self-tapping screw, and
cylinder head baffle. Refer to Figure 10A-14.

Figure 10A-14.Removing Cylinder Head Baffle,
Blower Housing, And Breather Cover.

2. Remove the self-tapping screws, hex cap screw,
plain washer, side air baffle, keyswitch panel (if
$0 equipped), and blower housing. Refer to
Figure 10A-15.

Cap Screw And
lain Washer

Side Air Batfile ..

. Screw

Keyswitch ST Self-Tapping Screw
Panel E ’ . And Lock Washer

Figure 10A-15. Removing Side Air Baffle, Keyswitch Panel,
And Blower Housing.

REMOVE BREATHER ASSEMBLY

1. Remove the palnut and breather cover with
filter. Refer to Figure 10A-14.

2. Remove the seal, gasket, breather plate, gasket,
and stud (if necessary). Refer to Figure 10A-16.
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Gasket
\‘-‘..

Gasket

Breather
Plate

Filter

Breather
Cover

Figure 10A-16. Removing Breather Components.

REMOVE SPARK PLUG AND CYLINDER
HEAD

1. Remove the spark plug, hex cap screws, plain
washers, bracket, cylinder head, and gasket.
Refer to Figure 10A-17.

Hex Cap Screws
And Piain Washers (5)

Hex Cap Screws (2}
Spark Plu

\

Fuel Tank
Bracket

Cylinder Head

Figure 10A-17. Removing Spark Plug And Cylinder Head.

REMOVE IGNITION MODULE AND AIR
BAFFLE

1. Remove the hex cap sems screws, plain
washers, ignition module, and air baffle. Refer
to Figure 10A-18.

Kill Lead

High-Tension Lead Ignition

Module

Air Baffle

9

Figure 10A-18. Removing Ignition Module And Air Baffle.

2. Remove the high-tension lead and kiil lead from
slots in baffle. Separate the ignition module and
air baffle, if necessary.

REMOVE DRIVE CUP OR ROPE START
PULLEY, GRASS SCREEN, FLYWHEEL,
AND FAN

CAUTION: Always use the flywheel strap wrench
to hold flywheel when loosening or
tightening flywheel and fan retaining
fasteners. (Refer to Figure 10A-19 and
Section 2, Special Tools.) Do not use
any type of bar or wedge between fins
of cooling fan, as the fins could
become cracked or damaged.

y
=+ Flywheel

Strap

Hex Nut And “ ;Mrench

Plain Washer

Figure 10A-19. Removing Flywheel Fastener.

Always use a puller to remove flywheel
from crankshaft. (Refer to Figure 10A-
20 and Section 2, Special Tools.) Do
not strike the crankshaft or flywheel,
as these parts could become cracked
or damaged.
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Puller

Figure 10A-20. Removing Flywheel Using A Puller.

Rope Start Models

1. Remove the grass screen retainer and grass
screen. Refer to Figure 10A-21.

Flywheel

Fan

Drive Cup

Grass Screen

S

Plain Washer

Hex Nut /

Fan

Plain Washer

/ Grass Screen
Hex Nut

Grass ScreeV

Retalner

Flywheel

Rope Pulley

Figure 10A-21. Removing Grass Screen, Rope Pulley,
And Flywheel - Rope Start Models.

2. Hold the flywheei with strap wrench and loosen
hex nut (Refer to Figure 10A-19). Remove the
hex nut, plain washer, and rope pulley.

Retractable Start Models

1. Hold the flywheel with strap wrench and loosen
hex nut {Refer to Figure 10A-19). Remove the
hex nut, plain washer, and drive cup. Refer to
Figure 10A-22.

2. Remove the grass screen from fan.

Figure 10A-22. Removing Drive Cup, Grass Screen,
And Flywheel - Retractable Start Models.

Electric Start Models

1. Remove the grass screen from fan. Refer to
Figure 10A-23.

Fan

Flywheel

Plain Washer

Grass Screen

Figure 10A-23.Removing Grass Screen And Flywheei -
Electric Start Models.

2. Hold the flywheel with strap wrench and loosen
hex nut (refer to Figure 10A-19). Remove the
hex and plain washer.

On All Models

3. Remove the flywheel from crankshaft using a
puller. Refer to Figure 10A-20.

4. Remove the hex flange screws, spacers and fan.
Refer to Figure 10A-24.
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Figure 10A-24. Removing Fan From Flywheel.

WARNING: Ignition Magnet is Nol Removable Or
A Serviceable!

Do not attempt to remove the ignition
magnet from flywheel. Loosening or
removing the magnet mounting screws
could cause the magnet to come off
during engine operation and be thrown
from the engine causing severe injury.
Replace the fiywheel if magnet is
damaged.

REMOVE STATOR

1. Remove the connector body from stator leads.
Refer to Figure 10A-25,

Valve Spring
Compressor

Intake Valve
 Spring Retainer

Stator Leads

_Pan Head Scre

Figure 10A-25. Removing Stator.

2. Remove the pan head screws and stator.

REMOVE VALVES

1. Rotate the crankshaft until piston is at top dead
center of compression stroke (both valves
closed and piston flush with top of bore).

2. Compress the valve springs with a valve spring
compressor and remove keepers. Refer to
Figure 10A-26.

Figure 10A-26. Removing Valves.

3. Remove the valve spring compressor, then

remove the valves, intake valve spring retainer,
exhaust valve rotator, and valve springs.

NOTE: Some models use a valve rotator on
both valves.

REMOVE OIL PAN

CAUTION: Make sure the piston is at top dead
center in bore to prevent damage to oil
dipper on connecting rod.

1. Remove the hex cap sems screws and solenoid
bracket from starter side of oil pan. Refer to
Figure 10A-27.

g Hex Cap
E Sems Screws

: Sclenoid . :
B_racket

Qil Pan

Figure 10A-27. Removing Solenoid Bracket And Oil Pan.
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2. Remove the hex nuts, split lock washers, plain
washers, and handle bracket from studs on
carburetor side of 0il pan. Remove the oil pan
and gasket from crankcase. Refer to Figure
10A-28.

Hex Nuts, Split Lob'k

Washers And Plain Washers
o ¥ 4 Crankcase
"]

Handle
Bracket

Gaskel <~ |

~ Oil Pan

Hetziner

Figure 10A-28. Removing Handle Bracket And Qil Pan.

REMOVE CONNECTING ROD AND
PISTON

1. Remove the hex nuts and connecting rod cap.
Refer to Figure 10A-29,

Figure 10A-30. Removing Piston From Connecstling Rod.

REMOVE PISTON RINGS

1. Remove the top and center compression rings
using a ring expander tool. Refer to Figure
10A-31.

Center Compression Ring

- Top Compression Ring

Piston

Ring Expander Tool  Oil Control Ring ”

Figure10A-29. Removing Connecting Rod And Piston.

NOTE: if a carbon ridge is present at top of
bore, use a ridge reamer tool to remove it before
attempting to remove piston.

2. Carefully push the connecting rod and piston
out top of hore.

REMOVE PISTON FROM CONNECTING
ROD

1. Remove the retainer and wrist pin. Separate the
piston from connecting rod. Refer to Figure
10A-30.

Figure 10A-31. Removing Piston Rings.

2. Remove oil control ring rails, then remove rails
spacer.

REMOVE CRANKSHAFT AND
BEARING PLATE

NOTE: To make reassembly easier, mark the
positions of the fuel line and wiring harness before
removing the bearing plate. Mark the locations
where they exit from between the crankcase and
bearing plate, on both the carburetor and starter
sides.

1. Remove the hex cap sems screws securing
hearing plate to crankcase.

2. Remove the bearing plate from crankshaft using
a puller. Refer to Figure 10A-32.

NOTE: The front bearing may remain either in
the bearing plate or on the crankshaft, when the
bearing plate is removed.
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Crénkshéii-i

Beaﬁﬁg Plate

Figure 10A-32. Removing Bearing Plate Using A Puller.

3. Press the crankshaft out of crankcase from PTO
side.

NOTE; If the repair does not require separating
the bearing plate from crankshaft, the
crankshaft and bearing plate can be pressed out
as an assembly.

REMOVE CAMSHAFT AND TAPPETS

1. Drive the camshaft pin {(and cup plug on bearing
plate side) out of crankcase from PTO side.

2. Remove the camshaft pin, camshaft, and shims
(on bearing plate side of camshaft). Refer to
Figure 10A-33.

Figure 10A-34. Removing Tappets.

REMOVE GOVERNOR GEAR AND
CROSS SHAFT

1. Remove the stop pin, copper washer, and
governor gear. Refer to Figures 10A-35 and
10A-386.

Camshhéit Bin

" Camshaft

PTQ Side ] Bearing Plate Side

5 S

Stop Pin
Copper Washer “
™~

Bushing Nut

Cross Shaft

Figure 10A-33. Removing Camshaft.

3. Mark the tappets as being intake or exhaust.
Remove the tappets from crankcase. Refer to
Figure 10A-34.

NOTE: The intake valve tappet is closest to the
bearing plate side of crankcase. The exhaust valve
tappet is closest to the PTQ side of crankcase.

Figure 10A-36. Removing Governor Gear.
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2. Remove the bushing nut and plain washer. REMOVE BEARINGS
Remove the cross shaft from inside crankcase. . .
1. Press the bearings out of bearing plate and

REMOVE OIL SEALS crankcase.

1. Remove the oil seals from crankcase and
bearing plate.

NOTE: If bearings have remained on the
crankshaft, remove using a puller.
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SECTION 10B-

MODELS M10, M12, M14, M16
DISASSEMBLY

WARNING: Accidental Starts!

A Before servicing the engine or
equipment, always remove the spark
plug lead to prevent the engine from
starting accidentally. Ground the lead
to prevent sparks that could cause
fires.

The following sequence is suggested for compliete
engine disassembly. This procedure may have to
be varied slightly to accommodate options or
special equipment.

Clean all parts thoroughly as the engine is
disassembled. Only clean parts can be accurately
inspected and gauged for wear or damage. There
are many commercially available cleaners that
quickly remove grease, oil, and grime from engine
parts. When such a cleaner is used, follow the
manufacturer’s instructions carefully. Make sure
all traces of the cleaner are removed before the
engine is reassembled and placed in operation-—
even small amounts of these cleaners quickly
break down the lubricating properties of engine
oil.

. Disconnect spark plug lead.

. Drain oil from crankcase.

Remove air cleaner.

Remove muffler.

Remove rectifier/regulator.

Remove choke linkage, throttle linkage, and
carburetor.

Remove external governor components, and
throttie and choke controls.

8. Remove breather.

9. Remove fuel pump.

10. Remove retractable starter.

11. Remove fuel tank and solenoid.

12. Remove oil fill/dipstick tube.

SO wN =

~

13. Remove electric starter.

14. Remove cylinder head baffle, blower housing,
and side air baffles.

156. Remove spark plug and cylinder head.

16. Remove ignition module and air baffle.

17. Remove drive cup or rope start pulley, grass
screen, flywheel and fan.

18. Remove stator.

19. Remove valves.

20. Remove oil pan.

21. Remove connecting rod and piston.

22. Remove piston from connecting rod.

23. Remove piston rings.

24. Remove crankshaft and bearing plate.

25. Remove camshaft and tappets.

26. Remove balance gears.

27. Remove governor gear and cross shaft.

28. Remove oil seals.

29. Remove bearings.

DISCONNECT SPARK PLUG LEAD
DRAIN OIL FROM CRANKCASE
REMOVE AIR CLEANER

1. Remove the wing nut and air cleaner cover.
Refer to Figure 10B-1.

Spark Plug
Lead

Muffler

Wing Nut

P‘N-._.'
-
" Qil Draln

Plug Air Cleaner Cover

Figure 10B-1. Removing Spark Plug Lead, OQil Drain
Plug, Air Cleaner Cover, And Mutfler.
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2. Remove the precleaner, element cover nut,
element cover, paper element, and seal. Refer to
Figures 10B-2 and 10B-3.

Element
Cover

Precieaner §
e )

Rectifier-Regulator

Hex Cap
Sems Screws

Air Cleaner ! — §
Base ) e

Screws

Seal

Figure 10B-3. Removing Air Cleaner Base.

3. Remove the three screws, air cleaner base,
gasket, and breather hose. Refer to Figure
10B-3.

REMOVE MUFFLER

1. Remove the muffler and threaded exhaust pipe.
Refer to Figure 10B-1.

REMOVE RECTIFIER-REGULATOR

1. Remove two screws and the rectifier-regulator.
Refer to Figure 10B-4,

2. Remove the electrical connector from the
rectifier-regulator.

Figure 10B-4. Removing Rectifier-Regulator.

REMOVE CHOKE LINKAGE, THROTTLE
LINKAGE, AND CARBURETOR

WARNING: Expiosive Fuel!

A Gasoline may be present in carburetor
and fuel system. Gasoline is extremely
flammable, and its vapors can explode
if ignited. Keep cigarettes, sparks,
open flarmes, and other sources of
ignition away from the engine. Wipe up
spilled fuel immediately.

1. Remove the throttle linkage from the nylon
inserts in governor arm and carburetor throttle
lever. Remove the choke linkage from the nylon
insert in the choke control lever, then from the
carburetor choke lever. Refer to Figure 10B-5.

2. Close the fuel shut-off valve at fuel tank (if so
equipped) or drain fuel from tank.

inkage Sleotted Hex Cap
p ems Screws (2)

Caéburetor

' Linkage

Figure 10B-5. Removing Choke Linkage, Throttle
Linkage, And Carburetor.

3. Loosen the hose clamp and remove fuel line
from the carburetor inlet.

4. Remove two siotted hex cap sems screws, the
carburetor, and gasket.
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REMOVE EXTERNAL GOVERNOR
COMPONENTS, AND THROTTLE AND
CHOKE CONTROLS

1. Note the position of the governor spring in
governor arm. Refer to Figure 10B-6.

Governor
Arm

Figure 10B-6. Governor Spring Location In Governor
Arm.

2. Leoosen palnut and remove governor arm from
cross shaft. Refer to Figure 10B-7.

Breather Self-Tapping

Governor Arm
— , Cover And . Screw

Palnut

Governor ;
Spring

Gasket
Cam Gear Throttle And Choke Hex Cap Screw
Cover Control Assembly  And Plain Washer

Figure 10B-7. Removing External Governor Components,
And Throttle And Choke Controls.

NOTE: Loosening palnut or removing governor
arm will disrupt governor arm to ¢cross shaft
adjustment. Readjustment will be required upon
reassembly.

3. Remove the governor spring from the governor
arm.

4. Remove the electrical connector from the back
of keyswitch.

5. Remove the hex cap screw, plain washer, and
spacer. Remove the self-tapping screw securing
the bracket to blower housing/bearing plate.
Remove four hex cap sems screws, cam gear
cover, gasket, throttle and choke control
assembly, and gasket.

REMOVE BREATHER

1. Remove palnut, breather cover, and gasket.
Refer to Figure 10B-7.

2. Remove the filter, seal, reed stop, reed, breather
plate, gasket, and stud. Refer to Figure 10B-8.

Breather
Plate

Gasket !

e . | Breather
" - : . Cover And
i Gasket

Figure 10B-8. Removing Breather Components.

REMOVE FUEL PUMP

1. Disconnect the fuel line from the fuel pump inlet
fitting. Refer to Figure 10B-9.

Fillister Head
] Sems Screws

Figure 10B-9. Removing Fuel Pump.

2. Remove the fillister head sems screws, plain
washers, fuel pump, and gasket.

REMOVE RETRACTABLE STARTER

1. Remove five screws and the starter assembily.
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REMOVE FUEL TANK AND SOLENOID

WARNING: Explosive Fuel!

Gasoline may be present in fuel tank

A and fuel system. Gasoline is extremely
flammable, and its vapors can explode
if ignited. Keep cigarettes, sparks, open
flames, and other sources of ignition
away from engine. Wipe up spilled fuel
immediately.

1. Disconnect leads from starter and solenoid.
Refer to Figure 10B-10.

Fuel Tank 35N
N

uel Tank
utlet Fitting

Figure 10B-10. Removing Fuel Tank.

2. Remove the self-tapping screws and solencid
from the fuel tank lower bracket.

3. Remove the fuel line from tank outlet fitting.

4, Remove the self-tapping screw securing starter
tail brace to fuel tank bracket and remove the
two acorn nuts and washers at the top of fuel
tank. Refer to Figure 10B-11,

Acorn Plain Washers

Fuel Tank

Starter Tail
Brace

Fuel Tank
Lower Bracket

Seif-Tapping
Screw

Figure 10B-11. Removing Fuet Tank.

5. Remove two hex cap sems screws and fuel tank
with bracket. Refer to Figure 10B-12.

Ol Fill/Dipstick
Tube ‘

Fuel Tank

Fillister Head
Sems Screws

Figure 10B-12. Removing Fuel Tank And Oil
Fill/Dipstick Tube.

6. Remove palnuts, fuel tank fower bracket, and
isolation mounts from fuel tank, if necessary.

REMOVE OIL FILL/DIPSTICK TUBE

1. Remove the dipstick, fillister head sems screws,
oil fill/dipstick tube, and gasket. Refer to Figure
10B-12.

REMOVE ELECTRIC STARTER

1. Place tape across the commutator end cap and
starter frame. Refer to Figure 10B-13.
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Starter
Frame

. Masking ap M

sbark Plug
Lead Clip

\

Top Bo}t

Comultof .
End Cag ) : )
B i S Bottom Thru Bolt
Self-Tapping | B '
Screw

Carbhrelor Side

= — " * Air Baffle
Figure 10B-13. Removing Starter Tail Brace And Starter. Figure 10B-15. Removing Carburetor Side Air Baffle.
2. Remove the self-tapping screw, bottom through 2. Remove the hex cap sems screw, plain washer,
bolt, and starter tail brace. self-tapping screw, and starter side air baffle.

3. Hold the commutator end cap against frame and Refer to Figure 10B-16.

carefully remove top thru bolt. Remove starter
from bearing plate. Refer to Figure 10B-14. Cylinder Head Baffle

" Truss Head

P Screw
Blower Housing N
' .. Starter Side
Air Baffle
Hex Cap.
~ Screw And
Self-Tapping ¢ Plain Washer
Screws

Figure 10B-16. Removing Starter Side Air Baffle,
Cylinder Head Baffle And Blower
Housing.

Figure 10B-14. Removing Starter.
3. Remove the truss head screw and cylinder head
CAUTION: The starter may become baffle.
disassembled if end caps are not
taped or held against frame.

4. Reinstall thru bolts and two (2) 1/4-20 hex nuts
to keep starter assembled during remaining REMOVE SPARK PLUG AND CYLINDER

engine disassembly. HEAD

4. Remove the remaining self-tapping screws and
the blower housing.

1. Remove the spark plug, hex cap screws, lifting

REMOVE CYLINDER HEAD BAFFLE . .
. ’ strap, hex spacer screw, plain washers, cylinder
gkg::_EE%HOUSING’ AND SIDE AIR head, and gasket. Refer to Figure 10B-17.

1. Remove the hex cap sems screw, plain washer,
spark plug lead clip, and carburetor side air
baffle. Refer to Figure 10B-15.
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Hex Cap Screws
And Plain Washers

Cylinder Head

-
Hex Spacer |
Screw And
Plain Washe

Gasket 3
" Lifting Strap

Always use a pulier to remove flywheel
from crankshaft. Do not strike the
crankshaft or flywheel, as these parts
could become cracked or damaged.

Figure 10B-17. Removing Spark Plug And Cylinder
Head.

REMOVE IGNITION MODULE AND AIR
BAFFLE

1. Remove the hex cap sems screws, plain
washers, ignition module, and air baffle. Refer
to Figure 10B-18.

Hex Cap Screw
And Plain Washer

N\,
N\

Spark Plug Lead Air Baffle

Kill Lead

Ignition
Module

Plain
Washers

Hex Cap . ¥
Sems Screws I

Figure 10B-19. Removing Flywheel Fastener.

Rope Start Models

1. Remove the grass screen retainer and wire

mesh grass screen from rope pulley. Refer to
Figure 10B-20.

Figure 10B-18. Removing Ignition Module And Air
Baffie.

2. Remove the spark plug lead and kill lead from
the slots in the baffle. Separate the ignition
module and air baffle, if necessary.

REMOVE DRIVE CUP OR ROPE START
PULLEY, GRASS SCREEN, FLYWHEEL,
AND FAN

CAUTION: Always use a flywheel strap wrench to
hold the flywheel when loosening or
tightening flywheel and fan retaining

fasteners. (Refer to Figure 10B-19.) Do

not use any type of bar or wedge
between fins of cooling fan, as the fins
could become cracked or damaged.

Grass Screen

Rope Pulley

Grass Screen
Spacer

Plain Washer

Hex Cap Screw

Gras_s Screen
Retainer

Figure 10B-20. Removing Grass Screen, Rope Pulley,
and Flywheel — Rope Start Models.
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2. Hold the flywheel with a strap wrench and
loosen the hex cap screw (Refer to Figure 10B-
19). Remove the hex cap screw, plain washer,
rope pulley, and spacer. Remove the nyfon
grass screen from the fan. Refer to Figure
10B-20.

Retractable Start Models

1. Hold the flywheel with a strap wrench and
loosen hex cap screw securing flywheel to
crankshaft (Refer to Figure 10B-12). Remove the
hex cap screw, plain washer, and drive cup.
Refer to Figure 10B-21.

Drive Cup

Hex Cap Screw

Figure 10B-21. Removing Grass Screen, Drive Cup, And
Flywheel — Retractable Start Models.

2. Remove the grass screen from the fan.

Electric Start Models

1. Remove the grass screen from the fan. Refer to
Figure 10B-22.

Flywheel And Fan

Grass Screen

Plain Washer

Hex Cap Screw

2

Figure 10B-22. Removing Grass Screen And Flywheel
— Electric Start Models.

. Hold the flywhee! with a strap wrench and

loosen hex cap screw securing flywheel to
crankshaft (Refer to Figure 10B-19). Remove the
hex cap screw and plain washer.

On All Models

3.

Remove the flywheel from the crankshaft using
a puller.

. Remove the hex cap screws, fan, and spacers, if

necessary. Refer to Figure 10B-23.

Flywheel
Fan

Hex Fléﬁge
Screws (4)

Figure 10B-23. Removing Fan From Flywheel.
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WARNING: ignition magnet is not removable or

serviceable!

A Do not attempt to remove ignition
magnet from flywheel. Loosening or
removing magnet mounting screws
could cause the magnet to come off
during engine operation and be thrown
from the engine causing severe infury.
Replace the flywheel if magnet is
damaged.

REMOVE STATOR

1. Remove the connector body from the stator
leads. Remove the self-tapping screw and stator
lead clip from bearing plate. Refer to Figure
10B-24.

Stator Leads ,

Stator Lead
Clip

- Pan Head Scws

Figure 10B-24. Removing Stator.

2. Remove the pan head screws and stator.

REMOVE VALVES

1. Rotate the crankshaft until the piston is at top
dead center of compression stroke (both valves
ciosed and piston flush with top of bore).

2. Compress the valve springs with a valve spring
compresser and remove the keepers. Refer to
Figure 10B-25.

Valve Spring
Compressor

Valve

Figure 10B-25 Removing Valves.

3. Remove the valve spring compressor, then
remove the valves, intake valve spring lower
retainer, exhaust valve rotator, valve springs,
and valve spring upper retainers. Refer to Figure
10B-26.

Valve épring
Upper Retalners

Valve Springs

ntake Valve
- Spring Lower Retainer

xhaust Valve
| Rotator

Figure 10B-26. Removing Valves.

NOTE: Some models use a valve rotator on
both valves.

REMOVE OIL PAN

CAUTION: Make sure the piston is at top dead
center in bore to prevent damage to oil
dipper on connecting rod.

1. Remove the hex cap sems screws, il pan, and
gasket. Refer to Figure 10B-27.
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Hex Cap Crankcase Wrist Pin

Sems Screws (4)

Connecting Rod

Qit Pan

Aetainer
Figure 10B-27. Removing Qil Pan. Figure 10B-29, Removing Piston From Connecting Rod.
REMOVE CONNECTING ROD AND REMOVE PISTON RINGS
PISTON 1. Remove the top and center compression rings
1. Remove the hex nuts and connecting rod cap. and the oil control ring spacer using a ring
Refer to Figure 10B-28. expander tool. Refer to Figure 10B-30.

Center Compression Ring

Ring Expander Tool

Figure 10B-28. Removing Connecting Rod And Piston. Figure 10B-30. Removing Piston Rings.
NOTE: if a carbon ridge is present at top of 2. Remove the rails and expander spring(s}.
bore, use a ridge reamer tool to remove it before
attempting to remove piston. REMOVE CRANKSHAFT AND

BEARING PLATE

2. Carefully push the connecting rod and piston

out top of bore. NOTE: To make reassembly easier, mark the
positions of the fuel line and wiring harness
REMOVE PISTON FROM CONNECTING befor.e removing the begrmg plate. Mark the
ROD locations where they exit from between the
crankcase and bearing plate, on both the
1. Remove the retainer and wrist pin. Separate the carburetor and starter sides.
%séoggfrom the connecting rod. Refer to Figure 1. Remove the hex cap sems screws securing the

bearing plate to crankcase. Refer to Figure
10B-31.
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§ Bearing Plate

Camshaft

Bearing Plate Side

M

PTO Side

Figure 10B-31. Removing Bearing Plate Mounting
Screws.

2. Remove the bearing plate from the crankshaft
using a puller. Refer to Figure 10B-32.

Bearing Plate
Crankshaft

Figure 10B-32. Removing Bearing Plate Using A Puller.

NOTE: The front bearing may remain either in
the bearing plate or on the crankshaft when the
bearing plate is removed.

3. Press the crankshaft out of the crankcase from
the PTQO side.

NOTE: If the repair does not require separating
the bearing plate from crankshaft, the
crankshaft and bearing plate can be pressed out
as an assembly.

REMOVE CAMSHAFT AND TAPPETS

1. Drive the camshaft pin (and cup plug on bearing
plate side) out of the crankcase from the PTO
side.

2. Remove the camshaft pin, camshaft, and
shim (s} {on bearing plate side of camshaft).
Refer to Figure 10B-33.

Figure 10B-33. Removing Camshaft.

3. Mark the tappets as being either intake or
exhaust. Refer to Figure 10B-34. Remove the
tappets from the crankcase.

Bearing Plate Side °

Tappets

Figure 10B-34. Removing Tappets.

NOTE: The intake valve tappet is closest to the
bearing plate side of crankcase. The exhaust
valve tappet is closest to the PTO side of
crankcase.

REMOVE BALANCE GEARS

1. Remove the retaining rings, shims, balance
gears with needle bearings, shims, and spacers.
Refer to Figure 10B-35.
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- SRl
Balance Gears

g

s
Retaining
Rings

.

Governor Gear

Figure 10B-35. Removing Balance Gears.

REMOVE GOVERNOR GEAR AND
CROSS SHAFT

1. Remove the stop pin, copper washer, governor
gear, and thrust washer. Refer to Figures 10B-36
and 10B-37.

Bushing Nut
And Sleeve

N\

Cross Shaft

Copper Washer

Stop Pin &

Figure 10B-36. Removing Gavernor Gear And Cross
Shaft.

Figure 10B-37. Removing Governor Gear And Cross
Shaft.

2. Remove bushing nut and sleeve. Remove cross
shaft from inside crankcase.

REMOVE OIL SEALS

1. Remove the oil seals from the crankcase and
bearing plate.

REMOVE BEARINGS

1. Press the bearings out of the bearing plate and
crankcase.

NOTE: If the bearings have remained on the
crankshaft, remove bearing by using a puller.
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SECTION 11-

INSPECTION AND
REPAIR/RECONDITIONING

Ail parts should be thoroughly cleaned—dirty
parts cannot be accurately gauged or inspected
properly for wear or damage. There are many
commercially available cleaners that quickly
remove grease, cil and grime accumulation from
engine parts. If such a cleaner is used, follow the
manufaciturers instructions carefully, and make
sure that all of the cleaner is removed before the
engine is reassembied and placed in operation.
Even small amounts of these cleaners quickly
break down the lubricating properties of engine
oils.

Refer to TP-2150, A Guide To Engine Rebuilding,
for additional information. Also avaiiable is TP-
2159, Measurement Guide, which you can use to
record your inspection results.

FLYWHEEL
Inspection

Inspect the flywheel for cracks, and the flywheel
keyway for damage. Replace fiywheel if cracked.
Replace the flywheel, the crankshaft, and the key if
flywheel key is sheared or the keyway damaged.

Inspect ring gear for cracks or damage. Kohler no
longer provides ring gears as a serviceable part.
Replace flywheel if the ring gear is damaged.

CYLINDER HEAD
Inspection

Blocked cooling fins often cause localized "hot
spots” which can result in a "blown” cyiinder head
gasket. If the gasket fails, high temperature gases
can burn away portions of the aluminum alloy
head. A cylinder head in this condition must be
replaced.

If the cylinder head appears in good condition, use
a block of wood or plastic scraper to scrape away
carbon deposits. Be careful not to nick or scratch
the aluminum, especially in gasket seating area.

The cylinder head should also be checked for
flatness. Use a feeler gauge and a surface plate or
a piece of plate glass to make this check. Cylinder
head flatness should not vary more than .003"; if it
does, replace the cylinder head (refer to Figure
11-1}.

Appiy Slight
Downward
Pressure

Cylinder
Head

Figure 11-1, Checking Cylinder Head Flatness.

NOTE: Measure cylinder head flatness between
each cap screw hole.

In cases where the head is warped or burned, it
will also be necessary to replace the head screws.
The high temperatures that warped or burned the
head could have made the screws ductile which
will cause them to stretch when tightened.
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CYLINDER BLOCK 3. When bore is within .0025" of desired size,
remove coarse stones and replace with

In ion And Reconditionin
spectio 9 burnishing stones. Continue with burnishing

Check all gasket surfaces to make sure they are stones until within .0005" of desired size and
free of gasket fragments. Gasket surfaces must then use finish stones (220-280 grit) and polish
also be free of deep scratches or nicks. to final size. A ¢crosshatch should be observed if

honing is done correctly. The crosshatch should
intersect at approximately 23-33° off the
horizontal. Too flat an angle could cause the
rings to skip and wear excessively, too high an
angle will result in high oil consumption (see
Figure 11-2).

Scaring of the Cylinder Wall: Unburned fuel, in
severe cases, can cause scuffing and scoring of
the cylinder wall. As raw fuel seeps down the
cylinder wall, it washes the necessary lubricating
oils off the piston and cylinder wall so that the
piston rings make metal to metal contact with the
wall. Scoring of the cylinder wall can also be
caused by localized hot spots resulting from
blocked cooling fins or from inadeqguate or
contaminated lubrication.

if the cylinder bore is badly scored, excessively
worn, tapered, or out of round, resizing is
necessary. Use an inside micrometer to determine
amount of wear (see Specifications, Tolerances,
And Special Torque Values, Section 1}, then select
the nearest suitable oversize of either .003", 010"
or .030". Resizing to one of these oversizes will
allow usage of the available oversize piston and
ring assemblies. Initially, resize using a boring bar,
then use the following procedures for honing the

cylinder: Figure 11-2. Cylinder Bore Crosshatch After Honing.

Honing 4. After resizing, check the bore for roundness,
taper, and size. Use an inside micrometer,
telescoping gauge, or bore gauge to take
measurements (refer to Figure 11-3). The
measurements should be taken at three
locations in the cylinder—at the top, middle,
and bottom. Two measurements should be
taken (perpendicular to each other} at each of
the three locations.

While most commercially available cylinder hones
can be used with either portable drills or drill
presses, the use of a low speed drill press is
preferred as it facilitates more accurate alignment
of the bore in relation to the crankshaft crossbore.
Honing is best accomplished at a drill speed of
about 250 RPM and 60 strokes per minute. After
installing coarse stones in hone, proceed as
follows:

1. Lower hone into bore and after centering, adjust
so that stones are in contact with the cylinder
wall. Use of a commercial cutting-cooling agent
is recommended.

2. With the lower edge of each stone positioned
even with the lowest edge of the bore, start drill
and honing process. Move hone up and down
while resizing to prevent formation of cutting
ridges. Check size frequently.

NOTE: Keep in mind the temperatures caused
by honing may cause inaccurate measurements.
Make sure the block is cool when measuring. Figure 11-3. Measuring Cylinder Bore.




5. Thoroughly clean cylinder wall with soap and 2. Use an inside micrometer, telescoping gauge, or

hot water. Use a scrub brush to remove all bore gauge and measure the cylinder bore. Take
traces of boring/honing debris. Dry thoroughly the measurement approximately 2-1/2" below
and apply a light coat of SAE 10 oil to prevent the top of the bore and perpendicular to the
rust. piston pin.

Measuring Piston-to-Bore Clearance 3. Piston-to-bore clearance is the difference

between the bore and the piston diameter (step

Before installing the piston into the cylinder bore, 2 minus step 1). Clearance should

it is necessary that the clearance be accurately be: .007"7.010” {style A piston), .003"/.005"

checked. This step is often overlooked, and if the (style C piston), .0034"/.0051" (style D piston).

clearances are not within specifications, generally

engine failure will result. VALVES

NOTE: Do not use a feeler gauge to measure Inspection and Service

piston-to-bere ciearance—it will yield inaccurate

. arefully inspe lv i rts.
measurements. LJse a micrometer. c y inspect valve mechanism parts. Inspect

valve springs and related hardware for excessive
The following procedures should be used to wear or distortion. Valve spring free height should
accurately measure the piston to bore clearance: be at approximately the dimension given in the
chart below. Check valves and valve seat area or
inserts for evidence of deep pitting, cracks or
distortion. Check clearance of valve stems in
guides. See Figure 11-5 for valve details and

| specifications.

1. Use a micrometer and measure the diameter of
the piston as shown in Figure 11-4.

= —
Dl Ny Valve Spring Free Height (New).
Model Intake Exhaust
M8 1.80" 1.53"
M10, M12 1.80" 1.53"
Style A—Measure pisto?tgilz:eter (D1) perpendicular Mi4, M16 1.58" 1.53"

tepiston pin just below the oil ring groove.

Hard starting, or loss of power accompanied by
high fuel consumption may be symptoms of faulty
valves. Although these symptoms could also be
attributed to worn rings, remove and check valves
first. After removal, clean valve head, face and
stem with power wirg brush and then carefully
inspect for defects such as warped valve head, 1 1
excessive corresion or worn stem end. Replace
valves found to be in bad condition, A normal valve
and valves in bad condition are shown in the
accompanying illustrations.

1/2"

-«— D1

—{-—— Style D

Styles C and D—Measure piston diameter (D1)
perpendicular to piston pin at 1/2” above the
bottom of the skirt.

Figure 11-4. Measuring Piston Diameter.




Exhaust Intake
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M8 M10, M12, M14 M16
Dimension Intake Exhaust Intake Exhaust Intake Exhaust
A | Seat Angle 8g¢ 890 890 Bge 89° 890
B | Seat Width .037/.045 .037/.045 .037/.045 .037/.045 .037/.045 .037/.045
C |lnsert O.D. — 1.2525/1.2535 — 1.2525/1.2535|1.5035/1.5045{1.5035/1.5045
D | Guide Depth 1.281 1.312 1.996" 1.996 1,996 1.996~
E [ Guidel.D. .312/.313 .312/.313 .312/.313 .312/.313 .312/.313 .312/.313
F | Valve Head Diameter 1.380/1.370 | 1.130/1.120 | 1.380/1.370 | 1.130/1.120 | 1.380/1.370 | 1.380/1.370
G | Valve Face Angle 450 45° 45° 450 450 45¢
H | Valve Margin (Min.) .031 .031 .031 .031 .031 .031
I | Valve Stem Dia. .3103/.3110 - .3103/.3110 — .3103/.3110 —
Valve Stem Dia. @ J — .3074/.3081 — .3074/.3081 — .3074/.3081
Valve Stem Dia. @ K — .3084/.3091 — .3084/.3091 — .3084/.301
J | (I) Measurement
Location — 2.530 — 3.060 — 3.060
K | () Measurement
Location — .535 — .835 — .835
*Approximate. Should be flush with top of valve guide counterbore.
Figure 11-5. Valve Details.

Normal: Even after long hours of operation a valve can Bad Condition: The valve depicted here should be

be reconditioned and reused if the face and margin are replaced. Note the warped head; margin damaged and
in good shape. If a valve is worn to where the margin is too narrow. These conditions could be attributed to
less than 1/32" do not reuse it. The valve shown was in excessive hours or a combination or poor operating
operation for almost 1000 hours under controlled test conditions.

conditions.
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Leakage: A poor grind on face or seat of valve will allow
leakage resulting in a burned valve on one side only.

Overheating: An exhaust valve subject to overheating
will have a dark discoloration in the area above the valve
guide. Worn guides and faulty valve springs may cause
this condition. Also check for clogged air intake,
blocked fins, and lean fuel mixture when this condition
is noted.

Coking: Coking is ncrmal on intake valves and is not
harmful. If the seat is good, the valve could be reused
after cleaning.

Carbon Cut: Excessive buildup of deposits in the
combustion chamber may result in valve damage
because deposits can become hard enough to cut the
valve, Cleaning of the cylinder head at proper intervals
could prevent such damage.

Stem Corroslon: Moisture in fuel or from condensation
are the most common causes of valve stem corrosion.
Condensation occurs from improper preservation during
storage and when engine is repeatedly stopped before it
has a chance to reach normal operating temperatures.
Replace corroded valves.

Gum: Gum deposits usually result from using stale
gascline. This conditicn is often noted in applications
where fuel is not drained out of tank during the off
season. Gum is a prevalent cause of valve sticking. The
cure is to ream the valve guides and clean or replace the
valves, depending on their condition.




Valve Guides

If a valve guide is worn beyond specifications, it
will not guide the valve in a straight line. This may
result in a burnt valve face or seat, loss of
compression, and excessive oil consumption.

To check valve guide to valve stem clearance,
thoroughly clean the valve guide and, using a split-
ball gauge, measure the inside diameter. Then,
using an outside micrometer, measure the
diameter of the valve stem at several points on the
stem where it moves in the valve guide. Use the
largest stem diameter to calculate the clearance. If
the clearance exceeds .006 on intake or .008 on
exhaust valves, determine whether the valve stem
or the guide is responsible for the excessive
clearance.

NOTE: The exhaust valves on these engines have
a slightly tapered valve stem to help prevent

. sticking. Because of the taper, the valve stem must
be measured in two places (refer to Figure 11-5) to
determine if valve stem is worn. If the valve stem
diameter is within specifications, replace the valve
guide.

Remove Valve Guide

The valve guides are a tight press fit in the cylinder
block. A valve guide removal tool is recommended
to remove the guides (refer to “Special Tools"”
section). To remove valve guide, refer to Figure 11-
6 and proceed as follows:

Slide
Hammer

—

-? Adapter
> !
I

Cylinder
Block

Valve
Guide

Stud — 5/16" x 2-1/2" (M8)
5/16" x 3-1/2" (M10, M12, M14, M15)

NOTE: valve guide must be held firmly by the
stud assembly so that all slide hammer force will
act on the guide.

3. Assemble the valve guide removal adapter to the
stud and then the slide hammer to the adapter.

4. Use the slide hammer to pull the guide out.

install Valve Guide
To Install valve guide, proceed as follows:

1. Make sure valve guide bore is clean and free of
nicks or burrs.

2. Using valve guide driver (refer to “Special
Tools” section}, align and then press guide in
until valve guide driver bottoms on valve guide
counterbore.

3. Valve guides are often slightly compressed
during insertion. Use a piloted reamer and then
a finishing reamer to resize the guide bore to
.3125". Refer to Figure 11-7.

5/16"
Reamer

Figure 11-6. Pulling Vaive Guide (Typical).

1. Instali 5/16-18 NC nut on coarse threaded end
of 2-1/2" long stud (M8} or 3-1/2" long stud
{M10, M12, M14, M16).

2. Insert other end of stud through valve guide
bore and install 5/16-24 NF nut. Tighten both
nuts securely.

Figure 11-7. Reaming Valve Guide.

Valve Seat Inserts

The intake valve seat is usually machined into the
cylinder block, however, certain applications may
specify a hard alloy insert. The exhaust valve seat
is a replaceable alloy insert. If the seat becomes
badly pitied, cracked, or distorted, the insert must
be replaced.

The insert is a tight press fit in the cylinder block.
A valve seat removal tool is recommended for this
job (refer to "Special Tools” section). Since insert
removal causes loss of metal in the insert bore
area, use only Kohler service replacement inserts,
which are slightly larger to provide proper
retention in the cylinder block. Make sure new
insert is properly started and pressed into bore to
prevent cocking of the insert.




Remove Valve Seat Insert

To remove a valve seat insert, refer to Figure 11-8
and proceed as follows:

3/16" Hex
a. Wrench

Valve Seat

Insert

9/16" Open-end
or Box Wrench

Sharp Lip .

Cyiinder Block

b. P Sl
Slide P v
Hammer “\'} }'
| !
| — |
i
F--3
2
P
e Adapter

Valve Seat
Insert Puller

P

Forcing Screw

Figure 11-8. Pulling Valve Seat Insert {Typical).
1. Install valve seat puller on forcing screw and
lightly secure with washer and nut.
2. Center the puller assembly on valve seat insert.

3. Hold forcing screw with a hex wrench to prevent
turning and slowly tighten nut. See Figure
11-8a.

NOTE: Make sure sharp lip on puller {see insert)
engages in joint between bottom of valve seat
insert and cylinder block counterbore, all the
way around.

4. Continue to tighten nut until puller is tight
against valve seat insert.

5. Assemble adapter to valve seat puller forcing
screw and slide hammer to adapter. See Figure
11-8b.

6. Use slide hammer to remove valve seat insert.

Install Valve Seat Insert
To install valve seat insert, proceed as follows:

1. Make sure valve seat insert bore is clean and
free of nicks or burrs.

2. Align valve seat insert in counterbore and using
valve seat installer and driver (refer to “Special
Tools"” section), press seat in until bottomed.

3. Use a standard valve seat cutter (see Figure 11-
9) and cut seat to dimensions shown in Figure
11-5.

Valve Seat
Cutter (Typical)—~——___ |

Pilot

Figure 11-9. Standard Valve Seat Cutter.

Reground or new valves must be lapped in to
provide proper fit. Use a hand valve grinder with
suction cup for final lapping. Lightly coat valve
face with “fine” grade of grinding compound, then
rotate valve on seat with grinder. Continue
grinding until smooth surface is cbtained on seat
and on valve face. Thoroughly clean cylinder block
in soap and hot water to remove all traces of
grinding compound. After drying cylinder block
apply a light coating of SAE 10 oil to prevent
rusting.




PISTON AND RINGS
Identification

Three different styles of pistons are currently
being used in Kohler Magnum engines.

Style “A” pistons were used in M8 engines prior to
serial number 1601300012 and are used in all M10,
M12, and M14 engines. The style A piston can be
identified by its full skirt and by its lack of an
installation direction identifier on its crown (a new
piston can be installed facing in either direction).

" No Instaliation
" Direction Identifier

“Style A Piston &

The Style “C” piston is used in the M16 engine and
it can be identified by its partial skirt and raised
criss-cross design in the recessed area around the
piston pin bore. In addition, it has an installation
direction identifier (a notch) at its top. The style C
piston is to be installed with the notch facing the
flywheel.

Installation :
Direction
Identifier
{Notch

with Raised
Criss-cross Pattern

Style C Piston *

The Style "D” piston has been used in M8 engines
from serial number 1601300012 on up. It can be
identified by its partial skirt and rectangular
recessed area around the piston pin bore. In
addition, it has an installation direction identifier,
Fly, which is stamped into the top of the piston.
The styie D piston is to be installed with the arrow
of the Fly mark pointing towards the flywheel.

artial Skirt
ith Rectangular
Recess

* Installation
- Direction
ldentlfier

tyle D Piston

Inspection

Scuffing and scoring of piston and cylinder wall
occurs when internal temperatures approach the
melting point of the piston. Temperatures high
enough to do this are created by friction, which is
usually attributed to improper lubrication, and/or
overheating of the engine.

Normally, very little wear takes place in the piston
boss-piston pin area. If the original piston and
connecting rod can be reused after new rings are
installed, the coriginal pin can also be reused but
new piston pin retainers are required. The piston
pin is included as part of the piston assembly — if
the pin boss in piston, or the pin are worn or
damaged, a new piston assembly is required.

Ring failure is usually indicated by excessive oil
consumption and blue exhaust smoke. When rings
fail, oil is allowed to enter the combustion
chamber where it is burned along with the fuel.
High oil consumption can also cccur when the
piston ring end gap is incorrect because the ring
cannot properly conform to the cylinder wall under
this condition. Qil control is also lost when ring
gaps are not staggered during installation.

When cylinder temperatures get too high, lacquer
and varnish collect on piston causing rings to stick
which results in rapid wear. A worn ring usually
takes on a shiny or bright appearance. Scratches
on rings and piston are caused by abrasive
materia! such as carbon, dirt, or pieces of hard
metal.
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Detonation damage occurs when a portion of the
fuel charge ignites spontaneously from heat and
pressure shortly after ignition, This creates two
flame fronts which meet and explode to create
extreme hammering pressures on a specific area
of the piston. Detonation generally occurs from
using fuels with too low of an octane rating.

Preignition or ignition of the fuel charge before the
timed spark can cause damage similar to
detonation. Preignition damage is often more
severe than detonation damage-—often, a hote is
quickly burned right through the piston dome.
Preignition is caused by a hot spot in the
combustion chamber from sources such as:
glowing carbon deposits, blocked fins, improperly
seated valves or wrong spark plug.

See Figure 11-10 for some common types of piston
and ring damage.

Service

Magnum service replacement pistons are available
in STD bore size, and in .003", .01Q", .020", and
.030" oversizes. Replacement pistons include new
piston ring sets and new piston pins.

Service replacement piston ring sets are also
available separately for STD/.003" (same ring set
for both sizes), .010", .020" and .030" oversized
pistons. Always use new piston rings when
installing pistons. Never reuse old rings.

The cylinder bore must be deglazed before service
ring sets are used.

Some important points to remember when
servicing piston rings:

1. If the cylinder block does not need reboring and
if the old piston is within wear limits (refer to

Stuck, Broken Rings

Abrasive Worn Rings

Abrasive Scratched Rings

Scored Piston and Rings

Figure 11-10. Common Types of Piston and Ring Damage.




Section 1, "Specifications, Tolerances And 4. After installing the new compression (top and
Special Torgue Values”) and free of score or middle) rings on piston, check piston-to-ring
scuff marks, the old piston may be reused. side clearance. Maximum recommended side
clearance is .006". If side ciearance is greater
than .006", a new piston must be used. Refer to
Figure 11-12.

2. Remove old rings and clean up grooves. Never
reuse old rings.

3. Before installing new rings on piston, place top
two rings, each in turn, in its running area in
cylinder bore and check end gap (see Figure
11-11).

Figure 11-12. Measuring Piston Ring Side Clearance.

Install Piston Rings

To install piston rings, refer to Figure 11-13,

End Gap NOTE: Rings must be installed correctly. Ring
Model New Used installation instructions are usually included with
new ring sets. Follow instructions carefully. Use a

Ma .007/.017 .007/.027 piston ring expander to install rings. Install the

bottom (oil control} ring first and the top

M10 compression ring last. See Figure 11-13.

M12
M14
M16

.010/.020 .010/.030

Figure 11-11. Measuring Piston Ring End Gap.
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Style A
1. Qil Contrel Ring - (Bottom Groove}: Install the
expander spring, spacer (use a piston ring instaliation

tool drails. , .
ool}, and rails o Top Compression Ring*

2. Compression Ring - (Center Groove): Install the
expander spring and then the ring {use a piston ring
instailation tool). Make sure “pip" mark on ring is up.

Center Compression Ring (Set)

& Expander Spring

* Ring*

3. Compression Ring - (Top Groove): Install the chrome
compression ring (use a piston ring installation tool).
Make sure “pip" mark on ring is up.

0Qil Control Ring (Set)
* Expander Spring

* Rail {2}

& Spacer

Style C
1. Qil Control Ring - (Bottom Greoove): Install the
expander spring, spacer (Use a piston ring instaliation Top Compression Ring*

tool}, and rails.
Center Compression Ring {Set)

Q/- Expander Spring
* Ring*
L7227 ¢ Rail
‘l Oil Control Ring (Set)
e Expander Spring
+ Rail (2)
* Spacer

2. Compression Ring - (Center Groove}: Install the
expander, ring (use a piston ring installation tool),
and rail. Make sure “pip” mark on ring is up.

3. Compression Ring - (Top Groove): Install the chrome
compression ring (use a piston ring installation tool}.
Make sure “pip" mark on ring is up.

Style D

1. Oil Gontrol Ring - {Bottom Groove): Install the
expander and rails. Make sure the ends of expander
are not overlapped.

2. Compression Ring - (Center Groove): Install the
beveled ring using a piston ring installation tool. Cl“"_ Center Compression Ring*
Mzke sure the “pip” mark is up and PINK dykem AT
stripe is to the left of end gap. 4 _(_...-— Qil Control Ring (Set)

— * Expander/Spacer Spring

3. Compression Ring - (Top Groove}: Install the top ring * Rail (2)
using a piston ring installation tool. Make sure the
“pip” mark is up and BLUE dykem stripe is to the left
of end gap. *Install with "“pip” mark facing up.

Figure 11-13. Piston Ring Installation.

POSI-LOCK CONNECTING RODS

Posi-Lock connecting rods are used in all Magnum
engines. On model M8 engines with the style D
pistons (refer to “Piston and Rings, Identification”
earlier in this section), the connecting rods have a
narrower piston pin end than on the earlier (style
A) Posi-Lock connecting rods {refer to Figure 11-
14). Therefore, the Posi-Lock connecting rods
used with the style D pistons are not
interchangeable with the Posi-Lock connecting
rods used with style A pistons.

Narrow

Slyle'D Piston
Connectin Rod

Style A Piston
Connecting Rod

Figure 11-14. Magnum M8 Posi-Lock Connecting Rods.
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Inspection and Service

Check bearing area (big end) for excessive wear,
score marks, running and side clearances (refer to
Section 1, “Specifications, Tolerances And Special
Torque Values"}. Replace rod and cap if scored or
excessively worn.

Service replacement connecting rods are available
in STD crankpin size and .013" undersize. The
.010" undersize rod can be identified by the drilled
hole located in the lower end of the rod shank
(refer to Figure 11-15). Always refer to the
appropriate parts information to ensure the correct
replacements are used.

Service Connecting Rod
0.010" Undersize

Service Connecting Ro
Standard

Figure 11-15. Standard and .010” Undersize
Connecting Rods.

BALANCE GEARS AND STUB SHAFTS

Most M1G, M12, M14, and M16 Magnum engines
are equipped with a balance gear system. M8
Magnum engines do not have balance gears.

The system consists of two gears and spacers
(used to control end play) mounted on stub shafts
which are pressed into the crankcase. The gears
and spacers are held on the shafts with snap-ring
retainers. The gears are timed with and driven by
the engine crankshaft.

Inspection and Repair

Use a micrometer and measure the stub shaft
diameter. If the diameter is less than .4996",
replace the stub shaft. Use an arbor press to push
old shaft cut and new shaft in. Press the new shaft
in until it is 1.087/1.097" from stub shaft boss.
Refer to Figure 11-16.

Inspect the gears for worn or chipped teeth and for
worn needle bearings. Use an arbor press and
driver to replace bearings, if required.

Stub Shaft

3/8" Spacer

Stub Shaft

. / Boss

Figure 11-16. Stub Shaft Press Depth.

GOVERNOR GEAR
Inspection

Inspect the governor gear teeth. Look for any
evidence of worn, chipped or cracked teeth. If cne
or more of these problems is noted, replace the
governor gear.

CAMSHAFT AND CRANKSHAFT
Inspection and Service

Inspect the gear teeth on both the crankshaft and
camshaft. If the teeth are badly worn, chipped or
some are missing, replacement of the damaged
components will be necessary.

Also, inspect the crankshaft bearings for scoring,
grooving, etc. Do not replace bearings unless they
show signs of damage or are out of running
clearance specifications. If crankshaft turns easily
and noiselessly, and there is no evidence of
scoring, grooving, etc., on the races or bearing
surfaces, the bearings can be resued.

Check crankshaft keyways. If worn or chipped,
replacement of the crankshaft will be necessary.
Also inspect the crankpin for score marks or
metallic pickup. Slight score marks can be cleaned
with crocus cloth socaked in oil. If wear limits, as
stated in Section 1, “Specifications, Tolerances
And Special Torque Values”, are exceeded, it will
be necessary to either replace the crankshaft or
regrind the crankpin to .010” undersize. If
reground, a .010" undersize connecting rod (big
end) must then be used to achieve proper running
clearance. Measure the crankpin for size, taper
and out-of-round.

NOTE: If the crankpin is reground, visually check
to insure that the fillet blends smoothly with the
crankpin surface. Refer to Figure 11-17.
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The Fillet Must
Blend Smoothly
With The Bearing
Journal Surface

High Point From
Fillet intersections

e 45°
Minimum

This Fillet Area
Must Be
Completely Smooth

Figure 11-17. Crankpin Fillets.

11.13




MAGNUM

Single Cylinder Engine
Service Manual
Models M8, M10, M12

KOHLER
ENgINeSs

TP-2203-A e r:/l:i REASSEMBLY

SECTION 12A-

MODEL M8

The following sequence is suggested for complete
engine reassembly. This procedure assumes that
all components are new or have been
reconditioned, and all component subassembly
work has been completed. This procedure may
have to be varied slightly to accommodate options
or special equipment.

CAUTION: Make sure the engine is assembled
using all specified torgue valves,
tightening sequences, and clearances.
Failure to observe specifications could
cause severe engine wear or damage.

Install rear bearing.

Install governor gear and cross shaft,

Install tappets and camshaft.

Install crankshaft.

. Install front bearing.

. Install fuel line and wiring harness.

. Install bearing plate.

. Install oil seals.

Install piston rings.

. Install piston to connecting rod.

. Install piston/connecting rod.

. Install oil pan.

. Install valves.

. Install stator.

. Install fan, flywheel, grass screen, and drive
cup or rope start pulley.

16. Install ignition module and air baffle.

17. Install cylinder head and spark plug.

18. Install breather components.

19. Install side air baffles, blower housing, and

cylinder head baffle.

20. Install fuel tank and brackets.

21. Install sclenoid and electric starter.

22. Install retractable starter.

23. Install external governor components, and

throttle and choke controls.

—h
CO®NOG A LN

J A Y
b W=

24. Install fuel pump.

25. Install carburetor, throttle linkage, and choke
linkage.

26. Install rectifier-reguiator.

27. Install muffler.

28. Install air cleaner.

INSTALL REAR BEARING

1. Install the rear bearing into crankcase using the
#4747 handle and appropriate bearing installer.
(Refer to the "Special Tools" section.) Make
sure the bearing is bottomed fully, and straight
and true in bore. Refer to Figure 12A-1.

Installer

Rear Bearing ~ —

Figure 12A-1. Installing Rear Bearing.

INSTALL GOVERNOR GEAR AND
CROSS SHAFT

1. Install the cross shaft, plain washer, and
bushing nut. Torque the bushing nut to 100/120
in. Ib. Refer to Figures 12A-2 and 12A-3.
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Copper Washer

= Bushing Nut

C.ross Shaft

Figure 12A-2. Installing Cross Shaft And Stop Pin.

Figure 12A-3. Installing Governor Gear.

2. Install the governor gear, copper washer, and
stop pin.

INSTALL TAPPETS AND CAMSHAFT

1. Install the intake valve tappet and exhaust valve
tappet into crankcase. {{ntake valve tappet
towards bearing plate side; exhaust valve tappet
towards the PTO side of crankcase.) Refer to
Figure 12A-4.

: Bearing Plate Side

Figure 12A-4. Installing Tappets.

2. Install the camshaft, one .010" shim spacer, and
camshaft pin {from bearing plate side). Do not
drive the camshaft pin into final position at this
time. Refer to Figure 12A-5.

| Bearing Plate Side .

Figure 12A-5. Installing Camshaft.

3. Measure camshaft end play between spacer and
crankcase boss using a flat feeler gauge. Refer
to Figure 12A-6.

Recommended camshaft end play is
.005"/.010". Add or subtract .005" and/or .010"
shim spacers as hecessary to obtain the proper
end play.

Flat Feeler Gauge

Figure 12A-6. Measuring Camshaft End Play.

4. Drive the camshaft pin into PTO side of
crankcase until it is .275"/.285" from machined
bearing plate gasket surface. Refer to Figure
12A-7.
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Camshaft Pin Cup Plug
i V0
Q‘_ _‘_.055"
275" 065"
r— —- —a—

.285"

PTO Side Bearing Plate Side

Camgear
¥ Timing Mark

Figure 12A-7. Installing Camshait Pin And Cup Plug.

5. Apply Loctite® #290 (or equivalent)} to the cup
plug. Install the cup plug intc bore in bearing
plate mounting surface to a depth of
.055"/.065". Refer to Figures 12A-7 and 12A-8.

Bearlhg F;Iaie
Gasket Surface )

Figure 12A-8. Instaliing Cup Plug.

INSTALL CRANKSHAFT

1. Lubricate the rear crankshaft bearing surface.
Insert the crankshaft through rear bearing.

NOTE: H the crankshaft and bearing plate have
not been separated, position the fuel line and
wiring harness between the bearing plate and
crankcase before pressing the crankshaft all the
way in.

2. Align the timing mark on crankshaft with the
timing mark on camshaft. Refer to Figure 12A-9.
Press crankshaft into rear bearing. Make sure
the camshaft and crankshaft gears mesh and
timing marks align while pressing.

Figure 12A-9. Allgning Crankshaft And Camgear
Timing Marks.

INSTALL FRONT BEARING

1. Instal! the front bearing into bearing plate using
the #4747 handle and appropriate bearing
installer. (Refer to the “Special Tools” Section.}
Make sure the bearing is bottomed fully, and
straight and true in bore.

INSTALL FUEL LINE AND WIRING
HARNESS

1. Position the fuel line and wiring harness (if so e-
quipped) to crankcase.

2. Adjust the fuel line and wiring harness to their
final positions just before securing the bearing
plate to crankcase.

INSTALL BEARING PLATE

1. Install 1/4-20 studs into two bearing plate
mounting holes. The studs ease locating and
assembly of shims, gasket, and bearing plate.
Refer to Figure 12A-10.

Bearing
Plate

Hex-Cap

Wiring Harness Sems Screws
And Fuel Line R
Figure 12A-10. Installing Wiring Harness And Bearing

Plate.
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2. Lubricate the bearing surface of crankshaft and

bearing. Install the gasket, two or three .005”
shims (as required)”, and bearing plate over
studs.

*NOQTE: Crankshaft end play is determined hy
the thickness of the gasket and shims between
crankcase and bearing plate. Check the end
play after bearing plate is installed.

. Install two hex cap sems screws and hand

tighten. Remove the locating studs, and install
remaining two hex cap sems screws and hand
tighten.

. Position the wiring harness and fuel line in their

final positions as marked during disassembly.

. Tighten the screws evenly, drawing bearing

plate to crankcase. Torque the screws to 115in.
Ib.

. Check the crankshaft end play between the

inner bearing race and shoulder of crankshaft
using a fiat feeler gauge. Recommended total
end play is .002"/.023". Refer to Figure 12A-11.

If measured end play is not within limits, remove
the bearing plate and remove or install shims as
necessary.

i,
Crankshaft
R ..

Flat Feeler Gauge

Figure 12A-11. Measuring Crankshaft End Pilay.

INSTALL OIL SEALS

1.

Slide the appropriate seal sleeves over
crankshaft. (Refer to the “Special Tools”
section.) Generously lubricate the lips of oil
seals with light grease. Slide the oil seals over
sleeves.

. Use the #11795 handle and appropriate seal

drivers, install oil seals to the following depths:

Front Cil Seal (Bearing Plate)—1/32"
Rear Oil Seal (Crankcase PTO End)—1/8"
Tolerance on seal position—+3/64"; -1/64"

/.

Sleeve

Figure 12A-12. Installing Oil Seals Using Sleeve.

.
H

Handle

Figure 12A-13. Installing Oil Se¢als Using Driver.

INSTALL PISTON RINGS

NOTE: For detailed piston inspection procedures,
and piston ring installation procedure, refer to the
“Inspection And Repair/Reconditioning” section.

INSTALL PISTON TO CONNECTING
ROD
On “Style A” Pistons

1. Install wrist pin and retainers.

On “Style D” Pistons

CAUTION: Proper orientation of the piston to
connecting rod is extremely important.
Improper orientation may cause
extensive wear or damage.

1. Orient the piston and connecting rod so the
“Fly” symbol on piston and match marks on
connecting rod are facing the same direction.

2. Install wrist pin and retainers. Refer to Figure
12A-14.
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ey Retainer

Wrist Pin

Hex Nuts

Qil Hole

Camsha

Figure 12A-14. Installing Piston to Connecting Rod
(Style “D” Piston Shown).

INSTALL PISTON/CONNECTING ROD

CAUTION: Proper orientation of the
piston/connecting rod inside engine is
extremely important. Improper
orientation may cause extensive wear
or damage.

1. Stagger the piston rings in grooves until end
gaps are 120° apart.

2. Lubricate the piston and rings with engine oil.
Install a piston ring compressor around piston.
Refer to Figure 12A-15.

Piston Ring Compressor
Installed Around Piston

Crankcase

«

\ Arrow Must Point
Towards Flywheel

Figure 12A-15. Installing Pistons.

3. Orient the “Fly” mark and matech marks on
connecting rod towards the flywheel end of
crankshaft. Gently push the piston/connecting
rod into bore—do not pound on piston.

4. Lubricate the crankshaft and connecting rod
journal surfaces with engine oil. Install the
connecting rod cap—make sure the match
marks are aligned and the oil hole is towards
camshaft. Refer to Figure 12A-16.

Figure 12A-16. Installing Connecting Rod Cap.

Install the hex nuts and torgue in increments as
follows:

New Service Used/Reinstalled
Rod Rod

140 in. Ib. 100 in. Ib.

CAUTION: To prevent damage to connecting
rod and engine, do not
overtorque—Ilocosen—and retorgue
the hex nuts on Posi-Lock
cennecting rods. Torque nuts, in
increments, directly to the specified
values.

5. Rotate the crankshaft until piston is at top dead
center in bore to protect dipper on connecting
rod.

INSTALL OIL PAN

1. Instalf the gasket, oil pan, solenoid bracket, and
hex cap sems screws to starter side of oil pan.
Refer to Figure 12A-17.

Hex Cap
Sems Screws

/

s
¥
Oil Pan

Figure 12A-17. Installing Solencid Bracket And Oil Pan.
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2. Install the handle bracket, plain washers, split
lock washers and hex nuts to studs on
carburetor side of oil pan. Refer to Figure
12A-18,

Hex Nuts, Spiit Lock - '

 Washers, And Plain Washers

Crankcase g
: ob

Handle

Gasket . Bracket

il Pan

Figure 12A-18. Installing Handle Bracket And Qil Pan.

INSTALL VALVES

1. Rotate the crankshaft until piston is at top dead
center of compression stroke.

2. Install the valves and measure valve-to-tappet
clearance using a flat feeler gauge. Refer to
Figure 12A-19.

NOTE: Valve faces and seats must be lapped-in
before checking/adjusting valve clearance.

Valve-to-tappet cold clearance:
Exhaust Valve
0177/.019"

Intake Valve
.008"/.008"

. Adjust valve-to-tappet clearance, as necessary.

If clearance Is too small, grind end of valve
stems until correct clearance is obtained. Make
sure stems are ground perfectly flat and
smooth.

If clearance is too large, replace the valves and
recheck clearance.

NOTE: Large clearances can also be reduced
by grinding the valves and/or valve seats. Refer
to the “Inspection And Repair/Reconditioning”
section for valve specifications.

. Install the valve springs (close coils to top),

intake valve spring retainer, exhaust valve
rotator, and valves. Refer to Figure 12A-20.

Hold Valve
Against Seat

@ Flat Feeler Gauge

Valve Spring
Compressor

Valve Spf!ng

Intake Valve
Spring Retainer

Exhaust Valve
Rotator

Figure 12A-19. Measuring Vavle-To-Tappet Clearance.

Figure 12A-20. Installing Valves.
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NOTE: Some models use a valve rotator on both
valves.

5. Compress the springs using a valve spring
compressor and instali keepers.

INSTALL STATOR

1. Route the leads through hole in bearing plate.
Install the stator and pan head screws. Refer to
Figure 12A-21.

Slator'l..eads

Pan Head s:.:rgws.

B. Make sure square flywheel key is
installed only in the flat area of
keyway, not in the rounded area.
The flywheel can become cracked
or damaged if the key is installed in
the rounded area of keyway.

C. Always use the flywheel strap
wrench t¢ hold flywheel when
tightening flywhee! fastener. Do not
use any type of bar or wedge
between the cooling fins or flywheel
ring gear, as these parts could
become cracked or damaged.

1. Install the spacers, fan and hex flange screws.
Torque screws to 115 in. Ib. Refer to Figure
12A-22.

Figure 12A-21_ Installing Stator.

2. Insert the stator leads into outer positions of
connector body.

INSTALL FAN, FLYWHEEL, GRASS
SCREEN, AND DRIVE CUP OR ROPE
START PULLEY

WARNING: Damaging Crankshaft and Flywheel
A Could Cause Parsonal Injury!

Using improper procedures to install
the flywheel can crack or damage the
crankshaft and/or fiywheel This not
only causes extensive engine damage,
but also (s a serious threat to the safety
of persons nearby, since broken
fragments coulid be thrown from the
engine. Always observe and use the
folfowing precautions and procedures
when installing the Hywheei:

CAUTION: A. Before installing the flywheel, make
sure the crankshaft taper and
flywheel hub are clean, dry, and
completely free of lubricants. The
presence of lubricants can cause
the flywheel to be overstressed and
damaged when the cap screw is
torqued to specification.

Hex Flange
Screws (3)

Figure 12A-22. Installing Fan To Flywheel.

2. Place the flywheel on crankshaft. Install the
grass screen, and drive cup or rope start pulley
as follows:

Rope Start Models

A, Refer to Figure 12A-23. Install rope puliey,
plain washer, and hex nut (lubricate threads
with oil). Hold flywheel with strap wrench and
torque hex nut to 85/90 ft. Ib.
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Fan

Rope Pulley

Grass Screen

Flywheel

Hex Nut

Plain Washer

Grass Screen
Retainer

Fan

Flywheel

Grass Screen

Figure 12A-23. Installing Flywheel, Rope Pulley, And
Grass Screen — Rope Start Models.

B. Install grass screen and grass screen retainer.

Retractable Start Models

A. install the grass screen to fan. Refer to Figure
12A-24.

Grass Screen

Drive Cup

6
Plain Washer )

Hex Nut

Flywheel

Figure 12A-24. Installing Flywheel, Grass Screen, And
Drive Cup — Retractable Start Models.

B. Install the drive cup, plain washer, and hex
nut (lubricate threads with oil). Hold the
flywheel with strap wrench and torque hex
nut to 85/90 ft. Ib.

Electric Start Models

A. Refer 1o Figure 12A-25. Install the plain
washer and hex nut (lubricate threads with
oil). Hold the flywheel with strap wrench and
torque hex nut to 85/90 ft. Ib.

Figure 12A-25. Installing Flywheel And Grass Screen —
Electric Start Models.

B. Install the grass screen to fan.

INSTALL IGNITION MODULE AND AIR
BAFFLE

1. Instali the module, plain washers, and hex cap
sems screws. Move the module as far from
flywheel/magnet as possible. Tighten the hex
cap screws slightly. Refer to Figure 12A-26.

Ignition
Module

Flat Feeler
Gauge >

Hex ap Sems
Screws And
Plain Washers

Figure 12A-26. Installing Ignition Module.

2. Insert a .018" flat feeler gauge or shim stock
between magnet and module. Loosen hex cap
screws so magnet pulls module down. Tighten
hex cap screws to 32 in. Ib. Remove feeler
gauge or shim stock. Due to the pull of the
magnet the bearing plate will flex slightly. The
magnet-to-module air gap should be within the
range of .012"/.016".

3. Rotate the flywheel back and forth; check to
make sure magnet does not strike module.
Check the gap with feeler gauge and readjust if
necessary.
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4. Install the air baffle over module. Install the kill
tead and high-tension lead into slots in baffle.
Refer to Figure 12A-27.

e Baffle High Tension Lead .
Air Battle High Tepslon Lead -

7 O1

| M8
C%}) 15-20 ft. Ibs.

4

Os ©2 )

Figure 12A-27. Installing Air Baffle To Module.

INSTALL CYLINDER HEAD AND SPARK
PLUG

1. Install the gasket, cylinder head, bracket, plain
washers, and hex cap screws. Refer to Figure
12A-28,

Hex Cp Screws ;, Hex Cap Screws

And Plain Washers -

\ pk Plu

4

Fuel Tank %
Bracket

Cylinder Head

Figure 12A-28. Installing Cylinder Head And Spark
Plug.

2. Torque the hex cap screws (in increments) in
the sequence shown in Figure 12A-29 to 15/20
ft. Ib.

Figure 12A-29. Cylinder Head Fastener Torque
Sequence.

3. Install the spark plug (.025" gap); torque to
18/22 ft. Ib.

INSTALL BREATHER COMPONENTS

1. Install the stud, gasket, breather plate, gasket,
and seal. Make sure the small hole in breather
plate is at the bottom. Refer to Figure 12A-30.

Gaskets

Seal

Breather
Plate

Filter

Breather
Cover

Figure 12A-30. Installing Breather Components.

2. Install the breather cover with filter, and palnut.

INSTALL SIDE AIR BAFFLES, BLOWER
HOUSING,AND CYLINDER HEAD
BAFFLE

1. Install the biower housing, keyswitch panel {if
so equipped), and self-tapping screws. Refer to
Figure 12A-31. Leave the screws slightly loose.
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_ Cap Screw And
& Plain Washer

‘Blower
“Housing

o SeII-Tapp.ing Screw
3 And Lock Washer

Kéyswitch Panel

Hex Cap Screws And
Split Lock Washers

Crankcase

Figure 12A-31. Installing Blower Housing, Keyswitch
Panel, And Side Air Baitle.

2. Install the side air baffle, self-tapping screw,
plain washer, and hex cap screw. Leave the
screws slightly loose.

3. Install the cylinder head baffle, plain washer,
spark ptug lead clip, hex cap sems screw, and
self-tapping screw. Refer to Figure 12A-32.
Leave the screws slightly loose.

Figure 12A-33. Installing Fuel Tank Bracket To
Crankcase.

2. Instali the bracket, plain washers, and hex cap

screws to fuel tank. Refer to Figure 12A-34.
Torque the hex cap screws to 90 in. b,
maximum.

SparkPlug - i sC
Lead Clip

d h!.egd Ba_me

‘Blower Housi_ng

Plain '
Washer Hex Cap
Sems Screw
Palnut &
_ Self-Tapping

i Screw

Breather
Cover

Hex Cap Screws
And Plain Washers

»

Fel Tank & Screws And
: &% Palnuts

E Solenoid
~ Bracket

Figure 12A-32. Installing Blower Housing and Cylinder
Head Bafile.

4. Tighten the screws securely when all pieces are
in position,
INSTALL FUEL TANK AND BRACKETS

1. Install the bracket, split lock washers, and hex
cap screws to crankcase. Refer to Figure
12A-33.

Figure 12A-34. Installing Fuel Tank And Solenoid,

3. Install the fuel tank with bracket, truss head

screws, and hex cap sems screws. Refer to
Figure 12A-35. Leave the screws loose until all
pieces are in position.

a. Torque the truss head screws to 90 in.lb.
maximum.

b. Torque the hex cap sems screws to 70in.lb.
maximum.
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Cylinder Truss Head Screws . Fuel Tank
. Head Baffle ' B T

E Masking Tape |

Starter
Tail Brace
o Painut, Plain Washer

Bottom Thru Bolt And Hex Cap Screw

And Plain Washer

Figure 12A-35. Installing Fuel Tank.

4. Instali the fuel filter and fuel line to tank outlet.

INSTALL SOLENOID AND ELECTRIC
STARTER

1. Install the solenoid, screws, and patnuts to
bracket. Install the leads to solenoid. Refer to
Figure 12A-34.

2. Remove the 1/4-20 hex nuts and thru bolts from
electric starter.

CAUTION: Be sure to hold the commutator end
cap and drive end cap against the
starter frame to prevent the starter
from becoming disassembled. Refer
to Figure 12A-36.

Figure 12A-36. Installing Starier.

3. Install the starter to bearing plate, and install the
top thru bolt. Refer to Figure 12A-37. Leave the
boit slightly loose.

NOTE: Route fuel line and wiring harness
behind starter.

Figure 12A-37. Installing Starter And Starter Tail Brace.

4. Install the starter tail brace, self-tapping screws,
plain washer, and bottom thru bolt. Instail the
hex cap screws, plain washer, and palnut. Leave
the screws slightly loose.

5. Tighten the starter thru bolts and other
hardware securely when all pieces are in
position.

CAUTION: Make sure the electric starter stud
terminal is centered in the slot in
tail brace. Electric arcing may occur
if terminal is not centered or it
touches the tail brace.

INSTALL RETRACTABLE STARTER

1. Install the retractable starter and hex cap
screws. Leave the screws slightly loose.

2. Pull the starter handle out 8-10" until pawls
engage in the drive cup. Hold the handle in this
position and tighten screws securely. Refer to
Figure 12A-38.

; Hold Handle And
ighten Screws

Figure 12A-38. Installing Retractable Starter.
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INSTALL EXTERNAL GOVERNOR
COMPONENTS, AND THROTTLE AND
CHOKE CONTROLS

1. If the throttle and choke control lever assembly
is equipped with a kill switch, install the kill lead
from module to Kkill switch.

2. Instali the throttle and choke control lever
assembly to handle bracket and engine
crankcase. Secure with the spacers, plain
washers, hex cap screws, and hex cap sems
screw. Refer to Figure 12A-39.

Governor Arm

Fuel Line
{To Carburetor)

¢ Fuel Pump

Palnut = Fillister Head
B - Sems Screws
Hex Cap And Plain

Sems Screw

Governor |
Spring

Conlrol Assembly

Hex Cap Screw

lai h
And Plain Washer Handle Bracket

Figure 12A-39. Installing Throtile And Choke Controls,
External Governor Components, And
Fuel Pump.

3. Install the governor spring to throttle lever and
governor arm. For proper engine operation,
make sure the spring is installed in the correct
position in governor arm.

4. Install the governor arm to cross shaft. Leave
the painut slightly loose as the governor arm
and cross shaft will be adjusted after the
carburetor and throttle linkage are installed.

INSTALL FUEL PUMP

1. Install the gasket, fuel pump, plain washers, and
fillister head sems screws. Refer to Figures 12A-
3% and 12A-40.

CAUTION: Make sure the fuel pump lever is
positioned above the camshaft.
Damage to the fuel pump, and
subsequent severe engine damage
could result if the lever is positioned
below the camshaft.

Torque the screws to 40/45 in. |b.

Fuel Pump Fuel Pump Lever

Camshaft

Figure 12A-40. Installing Fuel Pump.

2. Cannect the fuel line (from tank) to fuel pump
inlet fitting.

INSTALL CARBURETOR, THROTTLE
LINKAGE, AND CHOKE LINKAGE

1. Install the fuel line and hose clamp. Refer to
Figure 12A-41.
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Wing Nut And
Plain Wash

. -Choke
l.ever

Governor Arm
(Pull Away From Carburetor)

B 3

Palnut

Cross Shaft
(Turn Counterclockwise)

Figure 12A-41. Installing Carburetor, Throttle Linkage,
And Choke Linkage.

2. Install the throttle linkage, gasket, carburetor,
and slotted hex cap sems screws.

3. Remove the wing nut, plain washer, and choke
control lever. Install choke linkage to choke
control lever and carburetor choke lever.
Reinstall choke control lever, plain washer, and
wing nut.”

4. Adjust the governor as instructed under
“Governor Adjustment.”

Governor Adjustment

The governor cross shaft/governor arm must be
adjusted every time the governor arm is loosened
or removed from cross shaft. Refer to Figure
12A-42.

Figure 12A-42. Adjusting Governor Arm/Cross Shaft.
1. Pull the governor arm away from the carburetor
as far as it will go.

2. Grasp end of cross shaft with pliers and turn
counterclockwise as far as it will go.

3. Torque the palnut on governor arm to 15in. Ib.

NOTE: Make sure there is at least 1/16" clearance
between governor arm and bushing in crankcase
to prevent interference. Refer to Figure 12A-43.

Governar Arm

Bushing Nut

-—-—‘ 1/16" Minimum
Clearance

Figure 12A-43. Governor Arm/Bushing Clearance.

INSTALL RECTIFIER-REGULATOR

1. Insert B+ tead into center position of connector.
Install the stator leads/connector to rectifier-
regulator. Refer to Figure 12A-44.
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Hex Cap
Sems Screws

§ Stator (AC) Leads B

Rectifier-
Regulator

Air Cleaner
Bae

Figure 12A-44. Installing Rectifier-Regulator

2. Install the rectifier-regulator and hex cap sems
5Crews.

INSTALL MUFFLER

1. Install the heat shield, gasket, muffler, and hex
cap screws. Refer to Figure 12A-45.

Muftler

~ Heat
Shield

Figure 12A-45. Instatling Muffler.

INSTALL AIR CLEANER

1. Instalt the breather hose, gasket, air cleaner
base, and screws. Refer to Figure 12A-46.

CAUTION: Make sure the breather hose seals
tightly in air cleaner base and
breather cover to prevent unfiltered
air from entering engine.

Figure 12A-46. Installing Air Cleaner Base.

2. Install the seal, paper element, element cover,
and element cover nut. Tighten nut to 50 in. Ibs.
torque. Refer to Figure 12A-47.

P Element Cover Nut

Optional Precleaner

Element °
Cover

Figure 12A-47. Installing Air Cleaner Element.

3. If so equipped, install the foam precleaner
(cteaned and oiled) over paper element.

4. Install air cleaner cover and wing nut. Tighten
wing nut until it is snug. Do not overtighten.
Refer to Figure 12A-48.
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Air Cleaner Cover PREPARE THE ENGINE
/ FOR OPERATION

The engine is now completely reassembled. Before
operating the engine, be sure to do the following:

Spark Plug
Lead

O Make sure aitl hardware is tightened securely
and oil drain plugs are installed,

Wing Nut O Fil! the crankcase with the correct amount,
weight, and type of oil. Refer to the oil
recommendations and procedures in the
Oil Drain “General Information” and “Periodic

Plug _ Maintenance” sections.

" Oil Drain
Plug

. O Fill the fuel tank with the proper type of gasoline
Figure 12A-48. Installing Air Cleaner Cover, Qil Drain, and open fuel shut-off valve (if equipped). Refer
And Spark Plug Lead. . ) o :
to the fuel recommendations in the “"General
Information” section.

O Adjust the carburetor main fuel needle, idle fuel
needle, or idle speed adjusting screw as
necessary. Refer to the “Fuel System And
Governor” section.

0O Make sure the maximum engine speed does not
exceed 3600 RPM. Adjust the high speed stop
as necessary. Refer to the “Fuel System And
Governor” section.
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NMIASNUN

Single Cylinder Engine

Models M8, M1Q, M12

KOHLER
Engines

SECTION 12B-

“raion”| MODELS M10, M12, M14, M16
reosa e REASSEMBLY

The following sequence is suggested for complete
engine reassembly. This procedure assumes that
all components are new or have been
reconditicned, and all component subassembly
work has been completed. This procedure may
have to be varied slightly to accommodate options
or special equipment.

CAUTION: Make sure the engine is assembled
using all specified torque values,
tightening sequences, and clearances.
Failure to observe specifications could
cause severe engine wear or damage.

Always use new gaskets.

. Install rear bearing.

install governor gear and cross shaft.

Install tappets and camshaft.

Install balance gears.

Install crankshaft.

install front bearing.

Install fuel line and wiring harness.

Install bearing plate.

Install oil seals.

Install piston rings.

11. Install piston to connecting rod.

12. Install piston/connecting rod.

13. Install oil pan.

14. Install valves.

15. Install stator.

16. Install fan, flywheel, grass screen, and drive
cup or rope start pulley.

17. Install ignition module and air baffle.

18. Install cylinder head and spark plug.

19. Install side air haffles, blower housing, and
cylinder head baffle.

20. Install electric starter.

21. Install fuel tank.

22. Install oil fill/dipstick tube.

23. Install retractable starter.

—
COENPN L BN

24.
25.
26.

27.
28.

29.
30.

Install fuel pump.

Install breather.

Install external governor components, and
throttle and choke controls.

Install carburetor, throttle linkage, and choke
linkage.

Install rectifier-regulator.

Install muffler.

Install air cleaner.

INSTALL REAR BEARING

1.

Install the rear bearing into crankcase using the
#4747 handle and appropriate bearing installer.
(Refer to the “Special Tools” section). Make
sure the bearing is bottomed fully, and is
straight and true in bore. Refer to Figure 12B-1.

'. Han_d_!e_

~ Bearing
Instalier

Rear Bearing

Figure 12B-1. Installing Rear Bearing.

INSTALL GOVERNOR GEAR AND
CROSS SHAFT

1.

install the cross shaft, sleeve, and bushing nut.
Torque bushing nut to 100/120 in. Ib. Refer o
Figures 12B-2 and 12B-3.
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Stop Pin
Cross Shatt

Bushing Nut
And Sleeve

Copper Washer §

Governor Gear

Figure 12B-3. Installing Governor Gear And Cross Shafi.

2. Install the thrust washer, governcr gear, copper
washer, and stop pin.

INSTALL TAPPETS AND CAMSHAFT

1. Install the intake vaive tappet and exhaust valve
tappet into crankcase. (Intake valve tappet
towards bearing plate side; exhaust valve tappet
towards PTQO side of crankcase.) Refer to Figure
12B-4.

Figure 12B-4. Installing Tappets.

2. Install the camshaft, one .010" shim spacer, and
the camshaft pin (from bearing plate side). Do
not drive the camshalft pin into its final position
at this time. Refer to Figure 12B-5.

émshaf-i Pin

Bearing Plate Side
s

Figure 12B-5. Installing Camshaft.

3. Measure the camshaft end play between the
spacer and crankcase hoss using a flat feeler
gauge. Refer to Figure 12B-6.

SR
Flat Feeler Gauge

Camshéﬂ

Figure 12B-6. Measuring Camshaft End Piay.

Recommended camshaft end play is
.005"/.010". Add or subtract .005"” and/or .010”
shim spacers as necessary to ¢btain the proper
end play.

4. Drive the camshaft pin into the PTO side of

crankcase until it is .300"/.330” from machined
bearing plate gasket surface. Refer to Figure
12B-7.
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Camshaft Pin Cup Plug

My &ﬁj
WL N F
330" ;—1—

PTO Side Bearing Plate Side

Figure 12B-7. Installing Camshaft Pin And Cup Plug.

5. Apply Loctite® #290 (or equivalent) to cup plug.
Install the cup plug into bore in bearing plate
mounting surface. Plug should be FLUSH to
.030" below mounting surface. Refer to Figures
12B-7 and 12B-8.

Bearing Plate
Gasket Surface |

Figure 12B-8. Installing Cup Plug.

INSTALL BALANCE GEARS
On Engines So Equipped

NOTE: The balance gears must be timed to the
crankshaft whenever the crankshaft is installed.
Use a balance gear timing tool to simplify this
procedure (refer to the “Special Tools” section in
this manual). If the balance gears must be timed
without using the tool, do not install the lower
balance gear (closest to oil pan) until after the
crankshaft has been installed.

Refer to “INSTALL CRANKSHAFT"” for specific
timing procedures.

1. Install the 3/8" spacer, one .010" shim spacer,
balance gear, one .020" shim spacer, and
retaining ring {rounded edge towards balance
gear). Refer to Figure 12B-9.

Figure 12B-9. Installing Balance Gears.

2. Check end play with a flat feeler gauge. Refer to
Figure 12B-10.

Recommended end play is .002"/.010". If end
play is not within range, install or remove .005"
and .010” spacers™, as necessary.

*Baiance gear spacer kit, Kohler Part 47 755 01,
contains enough 3/8", .005", .010", and .020"
spacers to obtain correct end play for both
balance gears.

Figure 12B-10. Measuring Balance Gear End Play.

INSTALL CRANKSHAFT
On Engines Without Balance Gears

1. Lubricate the crankshaft rear bearing surface.
Insert the crarkshaft through the rear bearing.

NOTE: If the crankshaft and bearing plate have
not been separated, position the fuel line and
wiring harness between the bearing plate and
crankcase before pressing the crankshaft all the
way in.
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2. Align the primary timing mark on crankshaft

with the timing mark on camshaft. Refer to
Figure 12B-11. Press the crankshaft into rear
bearing. Make sure the camshaft and crankshaft
gears mesh and that the timing marks remain
atigned while pressing.

NOTE: If the crankshaft and bearing plate have
nct been separated, position the fuel line and
wiring harness between the bearing plate and
crankcase before pressing the crankshaft all the
way in.

Crankshaft

Camshalft
Timing Mark

Crankshaft
Timing Marks

Figure 12B-11. Aligning Crankshatt And Camshaft
Timing Marks.

On Engines With Balance Gears

METHOD 1—WITH BALANCE GEAR TIMING
TOOL

1.

Align the primary timing marks of balance gears
with the teeth on timing tool. Insert tool so it
meshes with gears. Hold or clamp tool against
oil pan gasket surface. Refer to Figure 12B-12.

* Balance Gear
Pri

Timing Tool

Vice Grips
Or Clamp

Figure 12B-12. Installing Balance Gear Timing Tool.

2. Lubricate the crankshaft rear bearing surface.

Insert the PTQ end of crankshaft through rear
bearing. “Straddle” the primary and secondary
timing marks on crankshaft over the rear
bearing oil drain (refer to Figure 12B-13). Press
the crankshaft into rear bearing until the
crankgear is just above the camshaft gear but
not in mesh with it.

Figure 12B-13. Aligning Crankshaft And Balance Gears.

3.

Remove the balance gear timing tool and align
the primary timing mark on the crankshaft with
the timing mark on the camshaft gear. Refer t¢
Figure 12B-14. Press the crankshaft all the way
into the rear bearing. Make sure the camshaft
and crankshaft gears mesh and that the timing
marks align while pressing.

Crankshaft .
Timing Mark

Camshaft
Timing Mark

Figure 12B-14. Aligning Crankshaft And Camshaft
Timing Marks.

4. Check the timing of the crankshaft, camshaft,

and balance gears:

* The primary timing mark on crankshaft should
align with the secondary timing mark on lower
balance gear. Refer to Figure 12B-15.
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Balance Gear
Seconda:}{.'(iyping M_ark

Figure 12B-15. Checking Crankshaft And Balance Gear
Alignment.

® The primary timing mark on crankshaft shouid
align with the timing mark on camshatft. Refer
to Figure 12B-14.

If the marks do not align, the timing is incorrect
and must be corrected.

METHOD 2—WITHOUT BALANCE GEAR TIMING
TOOL

NOTE: The lower balance gear should be installed
after the crankshaft has been installed.

1. Lubricate the crankshaft rear bearing surface.
insert the PTO end of crankshaft through rear
bearing. Align the primary timing mark on
crankshaft with the primary timing mark on
upper balance gear. Refer to Figure 12B-16.
Press the crankshaft into rear bearing until the
crankgear just starts to mesh (about 1/16”) with
the center ring of balance gear teeth.

NOTE: If the crankshaft and bearing plate have
not been separated, position the fue! line and
wiring harness between the bearing plate and
crankcase before pressing the crankshatft all the
way in.

Crankshaft
Primary Timing Mark

Balance Gear
Primary Timing Mark

Balance Gear
Secondary Timing Mark

Crankshaft
Secondary Timing Mark

Figure 12B-16. Timing Marks On Balance Gear And
Crankshaft.

2. Align the primary timing mark on the crankshaft
with the timing mark on the camshaft gear.
Refer to Figure 12B-14. Press the crankshaft all
the way into the rear bearing. Make sure the
camshaft and crankshaft gears mesh and that
the timing marks align while pressing.

3. Position the crankshaft so it is about 15° past
BDC. Install 3/8" spacer, and one .010" shim
spacer. Align the secondary timing mark an the
lower balance gear with the secondary timing
mark on the crankshaft. Install the lower
balance gear on the stub shaft. If properly
timed, the primary timing mark on the
crankshaft will now be aligned with the
secondary timing mark on the lower balance
gear. Refer to Figures 12B-9 and 12B-16.

4. Install one (1) .020" shim spacer and retaining
ring (rounded edge towards gear). Check end
play of lower balance gear as instructed under
“INSTALL BALANCE GEARS.” Refer to Figures
12B-9 and 12B-10.

5. Check the timing of the crankshaft, camshaft,
and balance gears:

* The primary mark on crankshaft should align
with the primary timing mark on upper
balance gear. Refer to Figure 12B-186.

® The primary mark on crankshaft should align
with the secondary timing mark on lower
balance gear. Retfer to Figure 12B-15.

* The primary mark on crankshaft should align
with the timing mark on camshaft. Refer to
Figure 12B-14.

If the marks do not align, the timing is incorrect
and must be corrected.

INSTALL FRONT BEARING

1. Install the front bearing into the bearing plate
using the #4747 handle and appropriate bearing
installer. (Refer to the "Special Tools” Section).
Make sure the bearing is bottomed fully, and
straight and true in the bore.

INSTALL FUEL LINE AND WIRING
HARNESS

1. Position the fuel line and wiring harness (if so
equipped) to crankcase.

2. Adjust the fuel line and wiring harness to their
final positions just before securing the bearing
plate to the crankcase.
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INSTALL BEARING PLATE

1. Install 3/18-16 studs into two of the bearing
plate mounting holes. The studs ease locating
and assembly of shims, gasket, and bearing
plate. Refer to Figure 12B-17.

Bearing Plate Wiring Harness

f’ WP BF Sl And Fuel Line

Hex Cap '
Sems Screws &

Figure 12B-18. Measuring Crankshaft End Play.

INSTALL OIL SEALS

1. Slide the appropriate seal sieeves over the
crankshaft (refer to the “Special Tools”
o Section). Generously lubricate the lips of the oil

Figure 12B-17. Installing Wiring Harness And seals with light grease. Slide the oil seals over
Bearing Plate. the sleeves. Refer to Figure 12B-18.

2. Lubricate the bearing surface of crankshaft and
bearing. install the gasket, two or three .005"
shims (as required)”, and bearing plate over
studs. Oil Seal
*NOTE: Crankshaft end play is determined by
the thickness of the gasket and shims between

crankcase and bearing piate. Check the end
play after the bearing plate is installed.

Sleeve

3. Install two hex cap sems screws and hand
tighten. Remove the locating studs, and install
the remaining two hex cap sems screws and
hand tighten.

4. Position the wiring harness and fuei line in their

final positions as marked during disassembly. Figure 12B-19. Installing Qil Seals Using Sleeve,

5. Tighten the screws evenly, drawing bearing 2. Use the #11795 handle and appropriate seal
plate to crankcase. Torque screws to 35 ft. Ib. drivers {refer to Figure 12B-20) to install the oil

6. Check crankshaft end play between the inner seals to the following depths:

bearing race and shoulder of crankshaft using a Front Qil Seal (Bearing Plate)—1/32"
flat feeler gauge. Recommended total end play Rear Qil Seal (Crankcase PTO End)—1/8"
is .003"/.020". Refer to Figure 12B-18, Tolerance on seal position—+3/64"; -1/64"

If measured end play is not within limits, remove
the bearing plate and, remove or install shims as
necessary.
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Driver.

Piston Ring Compressar

Instatled Around Piston : Crankcase

On Model M16,
Notch Must Point
Towards Flywheel

Figure 12B-20. Installing Oil Seals Using Driver.

INSTALL PISTON RINGS

NOTE: For detailed piston inspection and piston
ring instaliation procedures, refer to the
“Inspection And Repair/Reconditioning” section.

INSTALL PISTON TO CONNECTING
ROD

“Style A” Piston

1. Instail wrist pin and retainers.

“Style C” Piston

CAUTION: Proper orientation of the piston to the
connecting rod is extremely important.
Improper orientation may cause
extensive wear or damage.

1. Orient piston and connecting rod so that the
notch on piston and the match mark on
connecting rod are facing the same direction.

2. Install wrist pin and retainers.

INSTALL PISTON/CONNECTING ROD

CAUTION: Proper orientation of the piston/
connecting rod inside engine is
extremely important. Improper
orientation may cause extensive wear
or damage.

1. Stagger the piston rings in their grooves until
end gaps are 120° apart.

2. Lubricate the piston and rings with engine oil.
install the piston ring compressor around
piston. Refer to Figure 12B-21.

Figure 12B-21. Installing Piston.

3. Orient the notch (on “Style C” piston) and
match marks on connecting rod towards the
filywheel end of crankshaft. Gently push the
piston/connecting rod into bore—do not pound
on piston.

4. Lubricate the crankshaft and connecting rod
journal surfaces with engine oil. Install the
connecting rod cap—make sure the match
marks are aligned and the cil hole is towards the
camshaft. Refer to Figure 12B-22.

Install hex nuts and torque in increments as
follows:

New Service Used/Reinstalled
Rod Rod
260 in. Ib. 200 in. Ib.

CAUTION: To prevent damage to connecting
rod and engine, do not overtorque—
ioosen—and retorque the hex nuts
on Posi-Lock connecting rods.
Torgque nuts, in increments, directly
to the specified value.

I_ Hex Nul_s_ L

Crankshaft

2

Figure 12B8-22. Installing Connecting Rod Cap.
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5. Rotate the crankshaft until the piston is at top
dead center in bore to protect the dipper on the
connecting rod.

INSTALL OIL PAN

1. Install the gasket, oil pan, and hex cap sems
screws. Tighten screws securely.

INSTALL VALVES

1. Rotate the crankshaft until piston is at top dead
center of compression stroke.

2. Install the valves and measure the valve-to-
tappet clearance using a flat feeler gauge. Refer
to Figure 12B-23.

NOTE: Valve faces and seats must be lapped-in
before checking/adjusting valve clearance.
Refer to the “Inspection And
Repair/Reconditioning” section.

Valve-to-tappet cold clearance:
Intake Valve
.008"/.010"

Exhaust Valve
.017"/.019"

Hold Valve
Against Seat

-

7 el .

Flat Feeler Gauge
R .

Figure 12B-23. Measuring Valve-To-Tappet Clearance.

3. Adjust valve-to-tappet clearance, as necessary.

Adijust valve-to-tappet clearance by turning the
adjusting screw on tappets. Refer to Figure
12B-24.

Figure 12B-24. Adjusting Valve-To-Tappet Clearance.

4. Install the valve spring upper retainers, valve
springs (close coiis to top), intake valve spring
lower retainer, exhaust valve rotator, and valves.
Refer to Figure 12B-26.

NOTE: Some models use a valve rotator on
both valves.

Valve Spring

s
Valve Springs B
ExhausI&Vauwé@ 3
Rotator

) :
Valve Tappet %o Intake Valve
!Adjuair Screws Spri wer Retainer

Figure 12B-25. Installing Valves.

5. Compress springs using a valve spring
compressor and install keepers. Refer to Figure
12B-26.
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Valve Spring
- Compressor - -

Figure 12B-26. Installing Valve Keepers.

INSTALL STATOR

1. Route the leads through the hole in bearing
plate. Install stator and pan head screws. Install
stator lead clip and self-tapping screw. Refer to
Figure 12B-27.

Stator Leas

T

- Seli-Tapping §#=

Stator Lead
Clip

i’én Head Screws

Figure 12B-27. Installing Stator.

2. Insert stator leads into outer positions of
connector body.

INSTALL FAN, FLYWHEEL, GRASS
SCREEN, AND DRIVE CUP OR ROPE
START PULLEY

WARNING: Damaging Crankshaft and Flywheel
Could Cause Personal Injury!

A Using improper procedures fo install
the flywheel can crack or damage the
crankshaft and/or flywheel. This not
only causes extensive engine
damage, but also is a serious threat to
the safety of persons nearby, since
broken fragments could be thrown
from the engine. Always observe and
use the following precautions and
procedures when installing the
flywheel;

CAUTION: A. Before installing the flywheel, make
sure the crankshaft taper and
flywheel hub are clean, dry, and
completely free of lubricants. The
presence of lubricants can cause
the flywheel to be overstressed and
damaged when the cap screw is
torqued to specification.

B. Always use a flywheel strap wrench
to hold flywheel when tightening
flywheel fastener. Do not use any
type of bar or wedge between the
cooling fins or flywheel ring gear,
as these parts could become
cracked or damaged.

1. Install the spacers, fan and hex flange screws.
Torgue screws to 115 in. lb. Refer to Figure
12B-28.

Flywheei .
Hex Flange
Screws (4)

Figure 12B-28. Installing Fan To Flywheel.
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2. Place the flywheel on the crankshaft. Install the
grass screen, and drive cup or rope stari pulley
as follows:

Rope Start

A. Install the nylon grass screen to the fan. Refer
to Figure 12B-29.

Filywheel And Fan

Spacer

/ Rope Pulley

Grass Screen

Grass Screen

Plain Washer /)@

Hex Cap Screw

Grass Screen
Retainer

Figure 12B-29. Installing Flywheel, Rope Pulley,
And Grass Screen— Rope Start Models.

B. Install the spacer, rope puliey, plain washer,
and hex cap screw (lubricate threads with oil}.
Hold the flywheel with a strap wrench and
torque hex cap screw to 40/45 ft. Ib.

C. Install the wire mesh grass screen and grass
screen retainer to rope pulley.

Retractable Start

A. Install the grass screen to the fan. Refer to
Figure 128-30.

Flywheel And Fan

Grass Screen

Plain Washer
Hex Cap Screw

Figure 12B-30. installing Flywheel, Grass Screen, And
Drive Cup—Retractable Start Models.

B. Install the drive cup, plain washer, and hex cap
screw (lubricate threads with oil). Hold the
flywheel with a strap wrench and torgue hex
cap screw to 40/45 ft. Ib.

Electric Start

A. Refer to Figure 12B-31. Install the plain washer
and hex cap screw (lubricate threads with oil).
Hold the flywhee! with a strap wrench and
torque hex cap screw to 40/45 ft. Ib.

Flywheel And Fan

Plain Washer

e
P

Grass Screen
Figure 12B-31. Installing Flywheel And Grass Screen—
Electric Start Models.

B. Install the grass screen to the fan.

SNSTALL IGNITION MODULE AND AIR

BAFFLE

1. Install the module, plain washers, and hex cap
sems screws. Move the module as far from the

flywheel/magnet as possible—tighten the hex
cap screws slightly. Refer to Figure 12B-32.

¥ fgnition SN
SR Modute

o

* Flat Feeler
Gauge

Hex Cap
| Sems Screws 3
e , ; ; T,

Figure 12B-32. Installing Ignition Module.
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2. Insert a .018" flat feeler gauge or shim stock
between magnet and module. Loosen hex cap
screws so magnet pulls module down. Tighten
hex cap screws to 32 in. Ib. Remove feeler
gauge or shim stock. Due to the pull of the
magnet the bearing plate will flex slightly. The
magnet to module air gap should be within the
final range of .012"/.016".

3. Rotate the flywheel back and forth; check to
make sure the magnet does not strike module.
Check gap with a feeler gauge and readjust, if
necessary. Refer to Figure 12B-33.

Hex Cap Screws
And Plain Washers

o Cylinder Head

Hex Space
Screw And
Plain Washer

Plu:
Hex Cap Screw And 9

Lifting Strap

Figure 12B-33. Measuring Air Gap.

4. Install the air baffle over the module. Instail the
kill lead and spark plug lead into the slots in the
baffle. Refer to Figure 12B-34.

Kil! Lead

Spark Plug Lead

Air Battle

Figure 12B-34. Installing Air Baffle To Module.

INSTALL CYLINDER HEAD AND SPARK
PLUG

1. Install the gasket, cylinder head, plain washers,
hex spacer screw, lifting strap, and hex cap
screws. Refer to Figure 12B-365.

Figure 12B-35. Instailing Cylinder Head And Spark Plug.

2. Torque the hex cap screws and hex spacer
screw (in increments} in the sequence shown in
Figure 12B-36, to 25/30 ft. Ib.

M10,
@ M12, M14
3 25-30 ft. Ibs.

\©5 O 2 @)

/7 ©8©1 40
O 100
M16

25-30 ft. Ibs. 9
Q > O

&©5 @2 @6

Figure 128-36. Cylinder Head Fastener Torque Sequence.

3. Install the spark plug (.025" gap); torque it to
18/22 ft. Ib.

INSTALL SIDE AIR BAFFLES, BLOWER
HOUSING, AND CYLINDER HEAD
BAFFLE

1. Install the blower housing and two lower self-
tapping screws. Refer to Figure 12B-37. Leave
the screws loose.
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Blower Housing Cylinder Head Bafile

Truss Head -
Screw

Starter Side

Hex Cap Sems
Air Bafile

Screw And
Plain Washer

Figure 12B-37. Installing Blower Housing, Cylinder Head
Batfle And Starter Side Air Ballle.

2. Install the cylinder head baffle and truss head
screw. Leave the screw loose.

3. Install the starter side air baffle, plain washer,
hex cap sems screw, and self-tapping screw.
Leave the screws loose.

4. Install the carburetor side air baffle, spark plug
lead clip, plain washer, and hex cap sems screw.
Refer to Figure 12B-38. Leave the screw loose.

Spark Plug
Lead Clip

Carburetor Side
Air Baffle

lain Washer 7

Figure 12B-38. Installing Carburetor Side Air Baffle.

5. Tighten the screws securely when all pieces are
in position.

INSTALL ELECTRIC STARTER

1. Remove the 1/4-20 hex nuts and thru bolts from
electric starter.

CAUTION: Be sure to hold the commutator end
cap and drive end cap against the
starter frame to prevent the starter
from becoming disassembled. Refer
to Figure 12B-39.

Figure 12B-39. Installing Starter.

. Install the starter to bearing plate and install the

thru bolts. Tighten bottom thru bolt hand tight,
then tighten top thru bolt securely.

NOTE: Route fuel line and wiring harness
behind starter.

. Remove the bottom thru bolt after the top bolt

has been tightened.

NOTE: Install the starter tail brace, bottom thru
bolt, and starter solenoid after installing the fuel
tank.

INSTALL FUEL TANK

1. If removed, install the isolation mounts to the

fuel tank as follows:

Top of Tank: Install the threaded portion, 1/2"
long, into the brass inserts in top of tank.
Tighten isolation mounts hand tight.

Bottom of Tank: Install the threaded portion,
3/8” long, into the brass inserts in bottom of
tank. Tighten isolation mounts hand tight.

. Install bracket and palnuts to bottom isolation

mounts. Tighten palnuts securely.

. Insert the threaded portion of top isclation

mounts through holes in cylinder head baffle.
install the plain washers and acorn nuts.
Tighten the acorn nuts securely. Refer to Figure
12B-40.
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- Cylinder Head
»7 Baffle

Figure 12B-40. Installing Fuel Tank.

4. Install the plain washers and hex cap sems
screws through bracket and into crankcase.
Leave the screws slightly loose. Refer to Figure
12B-41.

Hex Cap
Sems Screws An
Plain Washers

Ofil Fill/Dipstick

& Fuel Tank
ower Bracket

Figure 12B-41. Installing Tank And Qil Fill/Dipstick Tube.

5. Adjust the position of the fuel tank until the top
of tank is even with top of blower housing.
Tighten hex cap sems screws securely.

6. Install the fuel filter and fuel line to tank outlet.
Refer to Figure 12B-42.

7. Install the starter tail brace, bottom thru bolf,

plain washer, and self-tapping screws. Tighten
all screws securely when all pieces are in
position.

8. Install the solenoid and self-tapping screws to

fuel tank bracket. Install leads to sclenoid and
starter. Refer to Figure 12B-42.

INSTALL OIL FILL/DIPSTICK TUBE

1. Install the gasket, oil fill/dipstick tube, filister
head sems screws, and dipstick. Refer to Figure
12B-40.

INSTALL RETRACTABLE STARTER

1. Install the retractable starter and hex cap
screws. Leave the screws slightly loose.

2. Pull the starter handle out 8-10" until the pawls
engage in the drive cup. Hold the handle in this
position and tighten screws securely.

INSTALL FUEL PUMP

1. Install the gasket, fuel pump, plain washers, and
fillister head screws. Refer to Figure 12B-43.

uel Pump
inlet Fitting

Fillister Head
Sems Screws

Fuel Tank

S-Tapping s
Screws

Figure 12B-42. Installing Fuel Tank And Solenoid.

Figure 12B-43. Installing Fuel Pump.

CAUTION: Make sure the fuel pump lever is
positioned above the camshaft.
Damage to the fuel pump, and
subsequent severe engine damage
could result if the lever is positioned
below the camshaft. Refer to Figure
12B-44.

Torque the screws to 40/45in |b.
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Fuel Pump Camshaft Governor Arm | Control Assembly
Self-Tapping

Screw

" Governor
Spring

Hex Cap Sems N F RN SNt SRR Fd ) oD .
Screws (4)
FEEISPRNE 1t %

Cam Gear 3

Fuel Pump Lever - .
And Plain Washer ; Keyswitch

Figure 12B-46. Installing External Governor Components,
And Throttle And Choke Confrols.

Figure 12B-44. Installing Fuel Pump.
2. Install the gasket, throttle and choke control

2. Connect the fuet line to fuel pump inlet fitting. assembly, gasket, cam gear cover, plain washer,
hex cap sems screws, and self-tapping screw.
INSTALL BREATHER ASSEMBLY Torque cam gear cover screws to 115in. Ib.
1. install the stud, gasket, breather plate, reed, Install the spacer, plain washer, and hex cap
reed stop, seal, and filter. Refer to Figure screw.
12B-45. 3. Install the connector/wiring harness to back of
keyswitch.
Breather b 4. Install the governor spring to the governor arm.
Piate | Install the governor arm to the cross shaft.

Leave the palnut slightly locse as the governor
arm and cross shaft will be adjusted after the
carburetor and throttle linkage are installed.

INSTALL CARBURETOR, THROTTLE
LINKAGE, AND CHOKE LINKAGE

1. Install the fuel line and hose clamps. Refer to
Figure 12B-47.

Breather
Cover And Gasket

d Throttle Linkag Slotied Hex Cap
Figure 12B-45. Installing Breather Components. : Sems Screws (2)

2. Install the gasket, breather cover, and palnut.

INSTALL EXTERNAL GOVERNOR
COMPONENTS, AND THROTTLE AND
CHOKE CONTROLS

1. Install the long leg of governor spring to throttle
control lever. Refer to Figure 12B-46.

Carhuretor

Figure 12B-47. Installing Carburetor, Throttle Linkage,
And Choke Linkage.
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2. Install the gasket, carburetor, and slotted hex
cap sems screws.

3. Install the throttle linkage into the nylen inserts
in the governor arm and carburetor throttle

lever.
4. Adjust the governor as instructed below. N
5. Install the choke linkage to the carburetor
choke lever, and then into the nylon insert in the
choke control lever.
G Adiust t Hex Cap Governor Arm
overnor jusimen Sems Screw \ /

The governor cross shaft/governor arm must be i
adjusted every time the governor arm is loosened I
or removed from cross shaft. ‘

1. Pull the governor arm away from the carburetor
as far as it will go. Refer to Figure 12B-48. —

[=—=1/16" Minimum

Governor Arm
Ciearance

{Pull Away From Carburetor) §

Figure 12B-49. Governor Arm Clearance.

INSTALL RECTIFIER-REGULATOR

1. Insert the B+ lead into the center position of
connector. install the stator leads/connector to
the rectifier-regulator. Refer to Figure 12B-50.

-

Cross Shaft

Turn Counterclockwise)’ Blower Houiq

Figure 12B-48. Adjusting Governor Arm/Cross Sha.lt.

2. Grasp end of cross shaft with piiers and turn
counterclockwise as far as it will go.

3. Torque the palnut on governor arm to 15 in. Ib. Connector

NOTE: Make sure there is at least 1/16" clearance
between the governor arm and the upper-left cam
gear cover fastener to prevent interference. Refer :
to Figure 128-49. Bz J] Soms Screws |

Figure 12B-50. Installing Rectifier-Regulator.

2. Install the rectifier-regulator and hex cap sems
SCrews.

INSTALL MUFFLER

1. Install the threaded exhaust pipe and muffier.
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INSTALL AIR CLEANER

1.

Install the breather hose, gasket, air cleaner
base, and screws. Refer to Figure 12B-51.

CAUTION: Make sure that the breather hose
seals tightly in the air cleaner base
and the breather cover to prevent
unfiltered air from entering the
engine.

3. If equipped, install the optional foam precleaner
{cleaned and oiled) over the paper element.

4. Install the air cleaner cover and wing nut.
Tighten the wing nut until it is snug. Do not
overtighten. Refer to Figure 12B-53.

Air Cleaner
Base

Gasket — __
Seal

Breather
Hose

Spark Plug
Lead

Air Cleaner Cover

|, Wing Nut

Qil Drain
Plug

Qil Drain
Plug

Figure 12B-51. Installing Air Cleaner Base.

2. Install the seal, paper element, element cover,

and element cover nut. Torque the nut to 50 in.
ib. Refer to Figures 12B-51 and 12B-52.

Element Cover Nut ’ )
Optional Precleaner

Element
Cover

Figure 12B-52. Installing Air Cleaner Element.

Figure 12B-53. Installing Air Cleaner Cover, Qil Drain
Plug, And Spark Plug Lead.

PREPARE THE ENGINE FOR
OPERATION

The engine is now completely reassembled. Before
operating the engine, be sure to do the following:

B Make sure all hardware is tightened securely
and oil drain plugs are installed.

O Fill the crankcase with the correct amount,
weight, and type of oil. Refer to the oil
recommendations and procedures in the
“General Information” and “Periodic
Maintenance” sections.

O Fill the fuel tank with the proper type of
gasoline and open fuel shut-off valve (if
equipped). Refer to the fuel recommendations
in the “General Information™ section.

O Adjust the carburetor main fuel needle, idle fuel
needle, or idle speed adjusting screw as
necessary. Refer to the “Fuet System And
Governor” section.

O Make sure the maximum engine speed does not
exceed 3600 RPM. Adjust the high speed stop
as necessary. Refer to the “Fuel System And
Governor” section.
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