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SECTION 1-

MAGNUV

Single Cylinder Engine
Service Manual
Models M8, M10, M12

M14, M16

TP-2203-A 3/86
KOHLER

£

GENERAL INFORMATION

5
1RO

ENGINE IDENTIFICATION NUMBERS

When ordering parts, or in any communication
involving 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:

Identification
Decal

A KOHLER: 7] 1%

1c wr

MO0E D H

SERIAL NI T2 30
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IR UL ORI A AT
ANy

RS2 TR PAN
BB WSTOHGD LSA

SPEC ND 4TINAT B
EFER B 120 Dol G abibd L 6L
TR COPFRATION phatlino e §
il OIS AND Ladl Y
e S

31 P TOWPANE

A | R EIOREN
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Figure 1-1. Location Of Engine Identification Decal.

SFRIAL NCY

IS RS

1524005 TG

Version Code
T - Retractable Start
S - Electric Start
ST - Electric with Retractable Start

A. MODEL NO; M12S G - Tapered Crankshaft
'T"-I—'LI‘ (Generator Application)
I P~ Threaded Crankshaft {Pump Application)
: R - Reduction Gear Unit
Magnum Engine Horsepower EP - Generator
Engine Model Code
B. SPEC NO. g 471502
Code Model
3015 me | T
4615 M10 "NQOTE: Engine
4715 M12 . model codes with
6015 M14 yadation.of a 4th digit of 5 or
7115 M16 gine greater dencte

1524004573 MAGNUM engines.

—_—

Year Manufactured
15 1985
16 19886

C. SERIAL NO.

Factory Code

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 precautions could
result in Injury to yourself and others.

A WARNING

Fa%

Accidental Starts

can cause severe Injury

or death.

Disconnsct and ground spark
plug lead before servicing.

Accldental Starts!

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

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

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

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

AWARNING

Explosive Fuel
can cause fires and severe
purns.

Stop engine before filling
fuel tank,

Explosive Fuell

Gasoline is extremely fiammable,
and its vapors can explodeif
ignited. Store gasoline onlyin
approved containers, in well-
ventilated unoccupied buildings,
away from sparksor flamesyDo not
fill fuel tank while the engine is hat
or runping since spilled fuel could
ignite'if it comes incontact 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-Acld
Storage Battery!

Use extreme care when handling or
charging the battery. Batteries
contain sulfuric acid—avoid contact
with skin, eyes, and ciothing.
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 children.

AWARNING

Carbon Momoxide

can causg severe nausea,
fainting or death.

Do not sparaté engine in
closed. oq confingd area

Lethal/Exhaust Gasesl

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

WARNING: Spring Under
Tension!

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 center 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 safety and
proper starter disassembly and
reassembly, the procedures
specified in the “Retractable
Starters”™ section must be foliowed
carefully.
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A WARNING

=

Hot Parts
can cause severa burns.

Do not touch engine while
opesating 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 present in the
intake manifold, carburetor, and
fuef systern. Gasoline is extremely
ftammable, and its vapors can
explode if ignited. Keep cigareltes,
sparks, open fiames, 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
flamiable. Keep sparks, flames,
and otfier sources of ignition away
from area. Follow the cleaner
manufacturer’s'warnings and
instructions)on its proper and safe
use. Never use gasoiine as a
cleaning agent.

AWARNING

iy

Rotating Parts

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

Rotaling Parts|

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

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

Using improper procedures to
rerove or install the flywheel can
crack or damage the crankshaft
andjor fiywheel." This.not only
causes/extensive engine damage,
but also s 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 toois specified in
the “Disassembly” and
“Reassembly” sections when
removing or installing 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 injury could resuft from
the sudden uncoiling of the spring.
Always order and instalf a new
spring which is held in a specially
designed spring retainer.

AWARNING

o

Sulfuric Acid in batteries
can cause severe infury
or death.

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

Dangerous Acld, Explosive
Gasas!

Batteries contain sulfuric acid. To
preventacid burns, avoid contact
with skin, eyes, and clothing.
Batteries produce expiosive
hydrogen gas while being charged.
Jo prevent a fire or explosion,
charge the battery only in well-
ventifated areas. Keep sparks,
open flame, and other sources of
ignition away from battery at all
times. Keep batteries out of the
reach of children. Remove ail
jewelry 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
expiosion if hydrogen gas or
gasoline vapors are presert.

A WARNING: Ignition Magnet
Is Not Removable or Serviceable!
Do not attempt to remove the
ignition magnet from flywheef.

L oosening or removing the magnet
mounting screws could cause the
magnet to come loose and be
thrown from the engine causing
severe injury. Replace the fiywheel
if magnet is damaged.
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WARNING: Prevent Eye
A injury!
Suitable eye protection (safely
glasses, goggles, or face hood)
should be worn for any procedure
fnvolving the use of compressed
air, punches, hammers, chiseils,
drills, or grinding tools.

A WARNING: Spring Under
Tenslon!
Do not remove the center screw of
the M8 retractable starter when
replacing pawls. Removal of the
center screw can cause the
sudden and potentially dangerous
release of the recoil spring. itls
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
ioad. Never tamper with the
governor settings to increase the
maximum speed. Severe personal
injury and damage to the engine or
equipment can result if operated at
speeds above maximunm.

A WARNING: Spring Under
Tenslon!
Do not attempt to pull or pry the
recoil spring from the starter
housing or spring retainer. Doing
s0 can cause the sudden and
potentiaily dangerous release of
the spring. Follow the instructions
and procedures specifiedinithe
“Retractable Starters” section
carefully to ensure personal safety
and proper spring replacement.
Make sure adequate face
protectionds worn throughout the
entire procedure.
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OlL RECOMMENDATIONS

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

Oil Type

Use high quality detergent oil 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:

Recemmended SAE Viscosity Grades

Straight 30-weight ail is recommended. Do Aot Use
muiti-viscosity cils above 32°F {0°C) as consider-
able increases in 0il consumptions@nd combustion
deposits will result.

NOTE: Using other than service Glass SF or SG oil
or extending@il change intervais’longer than
recommended ¢an cause engine damage

which is/netycovered by the engine warranty.

A logo or symbolon oil containers identifies the AR
serviCe class and SAE viscosity grade.

Check Qil 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 k
Range

Change Oil

For a new engine, change oil after the first 5 hours
of operatign. Change o¢il 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: Expiosive Fuell

A Gasoline is extremely flammable, and

its vapors can explode if ignited. Store

gasofine only in approved containers,
in weli-ventilated unoccupied
buildings, away from sparks or flames.
Do not fili fuef tank whiie the engine is
hot or runming since spilied fuel could
ignite if it comes in contact with hot
parts or sparks from ignition. Do not
start engine near spilled fueli; wipe up
spills immediately. Never use gasoline
as a cleaning agent.
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General Recommendations

Purchase gasoline in small gquantities 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 ieft over from the previous sea-
son, to minimize gum deposits in your fuel system
and to insure easy starting.

Do not add oil 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

Unieaded gasoline is recommended, as it ieaves
less combustion chamber depasits. Leaded gaso-
line may be used in areas whers unleaded is not
available and exhaust emissions are not regulated.
Be aware however, that the cylinder head will re-
quire more freguent service.

Gasoline/Alcohol blends

Gaschol (up to 10% ethyl alcohol, 90% unleaded
gasoline by volume) is approved as a fusl far Kohler
engines. Other gascline/alcohol blends are not_ap-
proved.

Gasoline/Ether blends

Methyl Tertiary Butyl Ether (MTBE) apd unleaded
gasoline blends {up, to a maximum of 15% MTBE by
volume) aredpproved as a fuel for Kohler engines.
Other gasdline/ethgr'blends are not approved.
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Figure 1-3. Overall Dimensions - Mcodel M8 With Side Tank.
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Model M8 With Top Tank
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Figure 1-4. Overal S| odel M8 With Top Tank.
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Figure 1-5. Overall Dimensions - Models M10, M12, M14, and M16.
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STANDARD TORQUE VALUES'

Bolts, Screws, Nuts, and Fasteners Bolts, Screws, Nuts, and Fasteners
Assembled Into Cast Iron or Steel Assembled Inte Aluminum
O O & Q © @
Size Grade 2 Grade 5° Grade 8 Size Grade 2 Grade 5 Grade 8
#8-32 20in. Ib. 25in. ib. —_ #8-32 s0in. Ib. 20in. ib.
#10-32 3z2in. b 40in. Ib. — . N
1/4-20 70in b | 115in.0b. | 185in. Ib. ;:?&2?3 1;2 o :: 1;3 n-
1/4-28 g85in.lb. | 140in.lb. | 200in.Ib. ks
5/16-18 150 in. Ib. 250in. Ib. 350in. Ib.
5/16-24 165 in. Ib. 270in. Ib. 301t Ik
3/8-16 280 in. lb. 35 ft. Ib. S0 ft. Ib.
3/8-24 300 in. Ib. 40 ft. Ib. 60 ft. Ib.
7/16-14 35 ft. ib. 85 ft. Ib. B0 ft. ib.
7/18-20 45 ft. Ib. 75ft. Ib. 10651t Ib. |
1/2-13 50 ft. Ib. BCft I 115 t. Ib. Plugs:
1/2-20 70 ft. Ib. 105 ft. Ib. 165 ft. Ib. = X o Alusingh Pane
9/18-12 75ft Ib. | 125f b, 175 1. Ib. no ino
9/16-18 100 ft. Ib. 165 ft. 1b. 230 ft. Ib. 100 in. Ib.
5/8-11 110 ft. lb. 180 ft. |b. 260 ft. Ib. B 120 in. Ib.
5/8-18 140 ft. b, 230 ft. Ib. 330 f. Ik 20 ft. Ib. 13 ft. |b.
3/4-10 150 ft. Ib. 245 ft. Ib. 350 ft. Ib. 25 ft. Ib. 16 ft. Ib.
3/4-18 200 ft. Ib. 325 ft. Ib. 470 ft. Ib. 20/25 ft. Ib. 20/25 ft. Ib.
Conversions

#t. Ib.= in. Ib. x 0.08
in. Ib.= ft. Ib. x 12
kgm = ft. Ib. x 0.1383
Nm. = ft. Ib.%SSB

SPECIFICAT ,  TOLERANCES, AND SPECIAL TORQUE VALUES?

Model Model Model Model Model

General M8 M10 Mi2 Mi4 M16
Horsepower (@ 3,800 rpm) ... 8 10 12 14 16
Displacement (cu.in.) ........ 15.64 23.85 2907 31.27 358
Bore... ... ... ... 2.94 3.25 3.38 3.50 375
Stroke ... 2.75 2.88 3.25 3.25 3.25
Compression Ratio ........... 6.8:1 6.2:1 6.6:1 7.0:1 7.3:1
Approx. Weight (ib.) .......... 71 128 129 129 129
Approx. Oil Capacity” {U.S.

Quarts) ..o 1 2 2 2 2
Approx. Fuel Tank Capacity

(U.S. Gzilons} .............. 1.25 1.5 1.5 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 befare adding more cil.
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Alr Cleaner
Element Cover Nut
Torque (in. Ib.}

Angle of Operation - Maxim

um

Model
MB

50

{At Full Oll Level; Intermittent Operation)

With Oll Sentry™
Carb. SideUp ............
Carb. Side Down

Flywheel EndUp ..............

Fiywheel End Down
Without Qil Sentry™

.....

Carb.SideUp .........ovuvvn e

Carb. SideDown .............

Flywheel End Up
Flywheel End Down

Balance Gear

EndPlay ......c.coovveut.
New Stub Shaft O.D.......
Stub Shaft 0.D. Max Wear

Camshait
EndPlay ..cc.ovvvinennnan.
Camshaft to Camshaft Pin
Running Clearance .....
Camgear Cover Fastener
Torque (in. I1bs.)
Camshaft Pin Depth
From Crankcase Surface
Cup Plug Depth from
Crankcase Surface

.....

Carburetor

Preliminary Main Fuel
Screw Setting (Turns).. ..

Preliminary Idle Fuel
Screw Setting (Turns) . ..

Float Level ...... 0. 00 ...

Float Drop

Fue! Inlet Seat

...............

Torque (in. Ib.)/co . ...

Bowi Retaining Screw

Torque {in.Ib.) ...... AT

Fioat to Float Pin
Tower Clearance

.....

.....

.....

Connecting Rod'(Posi-Lock)

New Service Rod Nut
Torque (in. Ib.)*%.......
Used Rod Nut

-----

Torque (in. lb.}*%............

Red to Crankpin Running

Clearance-New.............

Rod to Crankpin Max. Wear

Rod to Piston Pin Running

Clearance-New.............

Piston Pin End 1.D.

Rod Side Play on

Crankpin ... ...t

15¢
35°
35°
45°
45°
35¢
35°
45°

005/.010

.0010/.0035

-275/.285

.055/.065

1-1/4
11/64 (£ 1/32)
1-1/32
35
50

.010

140
100
001/.002
0025
.0006/.0011
.B255/.6258

.005/.016

Model
M10

50

15¢
23°
30"
45°
45°
23
300
459

.002/.010
.4998/.5001

4906

0054010
.001p/.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
.B596/.8599

.007/.016

Model
M12

50

15¢
23°
30°
45°
45°
23¢
300
459

002/.010
.4998/.5001

14896

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

15°
23°
30°
45°
45°
23°
30
459

.0027.010
-4838/.5001

4996

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

.000/.030

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

.010

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

.007/.018

Model
M15

50

15¢
23°
30°
45°
45°
23°
30°
45°

-002/.010
-4998/.5001

4996

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

.000/.030

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

010

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

.007/.016
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Crankshaft
Crankshaft End Play ......
Main Bearing Surface
CD.-New .............
Main Bearing Surface Max.
WearLimit .............
Crankpin O.D. - New......
Crankpin O.D. Max.
Qut of Round
Crankpin Q.0. Max. Taper

Cylinder Bore

I.D.-New .......o0vevennn
.. Max. Wear Limit ......
I.D. Max. Out of Round ...
1.D. Max. Taper...........

Cylinder Head
Cap Screw Torque

LiD) e
Max. Qut of Flatness ......

Fan/Flywheel
Fan Fastener

Torque (in. Ibs.) ........
Flywheel Fastener

Torque {ft. Ib.)* ...onen

Fuel Pump
Mounting Screw
Teorque {in. by .........

Fuel Tank

Isclation Mount Torque ...

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

Lower Bracket to Tank

Fastener Torque {in. 1b.) ....

Lower Bracket to Crankca
Bracket Fastener Torgue

Top Tank Bracket to Cyl.
Head Fastener Torgue

EndPlay ...... .. ...

Governor

Governar Bushing
Torque {in. Ib.} .........

Ggoverner Bushing to Cross

Shaft Running Clearance ....

Governar Gear to Stub

Shaft Running Clearance ....

Governor Cross Shait
EndPlay ...............

Model Model
M8 M10
..... 002/.023 .003/.020

1.1811/1.1814

..... 1.1811 1.5745
..... 1.1860/1.1855  1.5000/1.4995
..... .0005 0005
..... 001 .001
..... 2.9380/2.937C  3.2515/3.2506
..... 2.941 3.254
..... .005 005
..... .003 .002
..... 15/20 25/30
..... .003 .003
..... 115 115
..... 85/90 40/45

150 —

.001/.030 .008/.030

..... 100/120 100/12C
.0005/.0020 .0010/.0025
.0005/.0020 .0005/.0020

..... .001/.056 .001/.069

1.5745/1.574¢

Model
M12

.003/.020

1.5745/1.5749

1.5745

1.5000/1.4985

0005
.001

3.3785/3.3745
3.378
.005

40/45

Hand Tight

.005/.030

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

.001/.069

Model
M14

.003/.020
1.5745/1.5749

1.5745
1.5000/1.4995

.0008
.00

3.5005/3.49
3.503

40/45

40/45

Hand Tight

.005/.030

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

.001/.069

Model
M1i6

.003/.020

1.5745/1.5748

1.5745
1.5000/1.4995

115

40/45

40/45

Hand Tight

.005/.030

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

.001/.069
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Ignitien
Ignition Module to

Magnet Air Gap .............
Spark Plug Type

{Champion® or Equiv.).......
Spark PlugGap ...............
Spark Plug Torque {ft. Ib.}......
Igniticn Module Mounting

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

(in.Ibs.) ..o ov e i

Oil Pan/Qil Sentry™
Qil Sentry Switch Max.
Torque (in. Ib.}° .. ...t

Piston and Piston Rings
(Style “"A” Pistons)
Thrust Face O.D. @ D1
-New .l
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.) .......oooviivnn
Piston Ring Side
Clearance-Max. ............
Piston Pin O.D.-New..........

Piston and Piston Rings
(Styles "C"” And "D" Plstons)
Thrust Face 0.D. @ D1

-New' ...
Thrust Face O.D. @ D1

- Max. Wear Limit'?... 0. ...
Thrust Face to Bore

Clearance @ D1- New™ .. ...
Piston Ring End Gap - New?®. ...
Piston Ring End Gap

- Used (Max.)®..00o.....4. ..
Pistarf Ring Side

Glearance - Max\...s........
Piston Pin O.D. - New..........

Valves and Tappets
Intake Valve to Tappet
Clearance’-Cold ............
Exhaust Valve to Tappet
Clearance-Cold ............
Intake Valve Minimum
Lift-ZeroLash..............
Exhaust Valve Minimum
Lift-ZeroLash..............
Intake Valve Minimum
StemOD.,,.......ooiil..
Exhaust Valve Minimum
StemO.D......... ...

Model
M8

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

32

a0

2.9297/2.9281
2.925

.007/.010
20077.017

027

.006
.6247/.6248

2.93368/2.9329
29312

.0034/.0051
.010/.023

032

006
.6247/.6249

.006/.008
.017/.019

.2718

Model
M10

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

90/100

80

3.2432/3.2413

3.238

0077010
010,020

{030

.eoe
.B591/.8593

.008/.01C

.017/.019

.18

318

3103

3074

Model
M12

.012/.018
RH-10
.025
18/22
32

90/100

90

3.368/3.365

3.863

.002/.010
.010/.020

.030

.008

.8752/.8754

-008/.010

.017/.019

.318

318

3103

3074

Model
M14

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

90/400

90

3.4941/3.4925
3.491

.007/.010
.010/.020

030

.006
.B752/.8754

.008/.010
017/.019
.318
.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
Vaives and Tappets (Cont.}
Nominal Valve Seat Angle...... 45¢ 457
Valve Guide Reamer Size ...... 3125 3125
Intake Valve Guide 1.D.
Max. Wear Limit ............. 006
Exhaust Valve Guide |.D.
Max. Wear Limit ............. 008
Throttle Control Lever
Remote Throttle Control
Nut Torque {in. ID)® ......... 10/15 10/15
Engine Mtd. Throttle Control
Nut Torgue {in. Ib.) .......... 15/25 15/25
Fixed Speed Appiications
{Shortened Throttle Contral)
Nut Torque {in. Ib.} .......... 70

Model Modei Model
M1z M1i4 M16
450 450 45°
3125 3125 3125
.006 .006 006
.008 .008 .008
10/15 10/15 10/15
15/25 15/25 15425
70 70 70

Notes:

1.

o2 T & LN~ N 75

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 assembily.
. 3/8-16 thread with hex head nut and fiber gasket.

. Torgque in increments to the value specified. Do not

overtorque—loosen—and retorque hex nuts’on Posi-
Lock connecting rods.

7. Top tank models only.

Torque to value specified, then loosen nut 1/2 turn.
Top and center compression rings.

Turn the Qil Sentry™ float switch ip approx. 5to 6 full
turns until positioned properlyaRefer to the "Electrical
System And Components” section for specific instal-
lation procedures.

. Measurements @ D16n Style "A" pistons are made

perpendicular to piston pin, just below the oil ring.

12,

Measurements @ D1 on Styles “C” and "D" pistons
areymade perpengdicular to piston pin in the position
shown.

12" [ (R
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MAGINUM

Single Cylinder Engine
Service Manual
Models M8, M10, M1i2

Mi1d4, M16

TP-2203-A 3/86

KOHLER

SPECIAL TOOLS

SECTION 2-

SPECIAL SERVICE TOOL KIT NO. 3211

These quality tools are designed to help you
perform specific disassembly, 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 he
ordered compiete as shown in Figure 2-1 or the
{ools can be ordered individually. Contact your
Kohler Engine Distributor for price and availability.

e sk £ S . S % i S

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 vaive seat

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

VALVE SEAT INSTALLER
11811
11812

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

3222 SLIDE HAMMER
11798 Weight
12244 Slide Bolt

Provides pulling force for valve seat
and guide removalgUse 4747 hangle.

3268 VALVE GUIDE REMOVAL KIT
11838 Stud 3 1427
12100 Stud 2 1/2”
11800 Adapter
0917 Nut
12008 Nut

Used toc pull valve guides with/'3222
siide 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 174"

To ream valve guides

SEAL

AND BEARING INSTALLERS

3223 SEAL INSTALLER KIT
11782 Seal installer
11783 Seal Installer
11784 Sea! Installer
11785 Seal Installer
11786 Seal Installer
11787 Seal Installer
11780 Seal Installer
11791 Sea! Instailer
11792 Seal installer
11793 Seai Instalier
11795 Handle

Used to install seals without
damage and to proper depth. Use
11795 handle with installers

2.2




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. Instaliers

Used to install & remove engine
bearings and bushings

OTHER APPLICATIONS

3226 FLYWHEEL PULLER KIT
12485 Puller wiforcing screw
5108 Bolt - 1/4"" wiwasher (3)
12505 Bolt - 10-24 w/washer (2)
12504 Balt - 3/8" wiwasher (2)
12506 Storage Bag

Used te remove flywheels and
bearing plates from engine

FLYWHEEL STRAP WRENCH
10357

Used to hold flywheel for nut
remoyal

OFFSET WRENCH
11797 Wrench 142"
4923 Wrench 9/16"

Used togemove & install cylinder
barrel retaining nuts

FEELER GAGE
11767

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

TIMING GAGE
103565 Timing Gage

Used to hold balance gears in timed
position when assembling engine

SCRAPER

Used to scrape machined surfaces [ I -
11762 without damage _ S
HANDLE Used with bearing installers, slide 1)
4747 Handle hammer, and valve seat instaliers .!ﬂ—

TOOL BOARD AND HOOK SET
12033

Used to store and identity 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

4

11726 Valve Seat Puller

®| K-532

®| KT-19
ol K-582

11913 Valve Seat Puller

11915 Forcing Screw

11918 Adapter

11811 Valve Seat [nstaller

o0 00 e M1

o® el O M16

11812 Valve Seat Installer

3222 Slide Hammer

3268 Valve Guide Removal Kit

o806 ® &0 e K301
eojo o 0eel e K321
o0e O 09 |@ KM
o0 @e|e

o0 Geolee® ms

o ole [ojo|e|eje|m10
oee oG e M12

ole [(®leje |®|M20

12325 Valve Guide Driver

o/oje 00000 Kis
eolole oooo|o K181

olo/e| oe|e|e o K241

11763 Valve Guide Driver (depth)

11770 Valve Guide Depth Gage

11771 Valve Guide Depth Gage

11843 Valve Guide Reamer 5/16”

® o0 ®e O o ® (& KT-17

eleie| (o

e e S0 |186e & M8

11844 Valve Guide Reamer 1/4”

1KT19 engines prior ic Series II (Spec No. 49139 andlower).

BEARING AND SEAL,INSTALLERS

12014 Installer — Crank Bushing

12015 Installer — Cam Bushing

12016 Installer

Bearing

12017 Installer Bearing (PTO)

12018 instailer

Bearing

12019 Installer — Bearing

11782 Installer Seal (PTQ)

11783 Installer — Seal (Flywheel)

11784 Installer — Seal (PTQ)

11785 Installer — Seal (PTO)

11786 Installer — Seal (Flywheel)

11787 Installer — Seal (PTQ)a

11790 Installer — Seal (Flywheel)

11791 Installer — Seal (PTO)

11792 Installer — Seal (Flywheel)

11793 Installer — Seal (Flywheel)

11795 Handle — Installer Seal

12020 Seal Sleeve

USE AS REQUIRED

USE AS REQUIRED

12021 Seal Sleeve

USE AS REQUIRED

USE AS REQUIAED

12022 Seal Sleeve

USE AS REQUIRED

USE AS REQUIRED

12126 Seal Sleeve

12127 Seal Sleeve

USE AS REQUIRED

USE AS REQUIRED

USE AS REQUIRED

USE AS REQUIRED

12128 Seal Sleeve

USE AS REQUIRED

USE AS REQUIRED

1

l

[ |

MISCELLANEQUS TOOLS

10357 Flywheel Strap Wrench 1/2"

11797 Offset Wrench V2"

4923 Offset Wrench 916"

11767 Feeler Gauge-Crank(Oil Pump)

10355 Timing Tool (Balance Gear)

11762 Scraper

4747 Drive Handle

3226 Flywheel Puller Kit

soje/e
ool
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ENGINE ANALYSIS KIT NO. 25 800 01

Digital Tachometer
Digital Thermometer

Slack Tube Manometer

Digital Engine Analyzer

Thermocouples

Carrying Case
Digital Voltmeter

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

The Kohler Engine Analysis Kiy€ontains a The voltmeter, tachometer, thermometer, and
selection of instruments whighwill 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 vaeuum ; . . . .
- L | l :
checks to sophisticatedhapplication tests. Using the instruments in the kit you will be able to

B Measure temperatures of—

The kit includes thaggllowing: e spark plug base gasket/cylinder head bolt.

. * oil sump.
Qty. | Descrifign Prart No. ® airinto ?Iywhee] and carburetor.
1 Digital Voltmeter 25 800 02 .
1 Digital Tachometer 25 800 03 ™ Measure engine spead (APM).
1 Digital Thermometer 25 80C 04 ® Measure crankcase vacuum and exhaust system
1 Rigital Engine Analyzer 25 800 05 back pressure.
1 Slack'Tube Manometer 25 800 06 & Measure voitage
1 8 Bt Lead With Plug 25 800 07 '
3 14 mm Spark Plug ® Measure charging system current.
> Lzzgmﬂ?(flfiileermocouple gg ggg gg W Measure eiectric starter current (Amp) draw.
1 OQil Sump Thermaocouple 2580010 The Engine Analysis kit can be ordered complete
1 1/4" x 1/8"” Bushing 25800 11 as shown, or the instruments can be ordered
1 3/8" x 1/8"” Bushing 25800 12 individually. Contact your Kahler Distributor for
1 1/2" x 1/8" Bushing 25 800 13 price and availabifity.
1 3/4" x 1/8" Bushing 25800 14
1 Tube With Fittings 25800 15
1 Carrying Case 25800 16
3 Plain Thermocouple 25800 17
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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
Al Clip

T

I
I
\TL/ Post Terminal

Figure 2-3. Electronic Magneto Ignition System
Tester.

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

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

2. Make sure the engine ignition switc

kil e
key switch is in the “run” positiond 0

3. Crank the engine and observe the testplug.
Visible and audible sparksishould be procugs
Do not touch tester during€ranking.

[

\

WATER MANOMETER

The Kehler Part No. 25 761 02 U-Tube water
manometer is a useful tool to check crankcase vacuum
(or pressure} and to check for exhaust back pressure
It can alsc be used to adjust primary regulators used
with gaseous fuel systems. Complete instructions are
provided in the Kit.

CYLINDERLEAKDOWN TESTER

764 hand-neld
at can be used {c oblain
all Kehler engines.
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SECTION 3—
MAGNUV]

Single Cylinder Engine

Modeis M6, M0, M12 PERIODIC MAINTENANCE

M14, M16
TP-2203-A 3/86

KOHLER

REQUIRED MAINTENANCE

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

Required Maintenance Frequency
Check OilLevel ... et ceiiaea s, o f . Daily
Clean Grass SCreen ..o e de oo i i Daily*
Check/Replace Fuel Filter ........ . 000 oo oo i, As Required
Clean Foam Precleaner . ..o @i e ierine e cameaeaa s 25 Hours™
Change Oil ..oooeei i e i e e e v e iinaaan e 25 Hours
Check Optional Reduction Gear Unib. . ... 0 ............ e 50 Hours
Clean Cooling Fins and External Surfacés ....................... 50 Hours™
Clean Paper Air Cleaner Elemeft.. L ........coieiiirivenanennnn 100 Hours™
Check Spark Plugamm. . . ... o ool iienn e e 100 Hours
Check Valve-TofTappet Clearance .. . vevssseses .. 500 Hours
Clean Cylindér Head and Combustlon Chamber cieriirersr e 500 Hours™
Service Starter Moter Drive .. ... ... i Annually or 500 Hours

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

*#250 Hours when leaded gascline is used.

WARNING: Accidental Starts! CHECK OIL LEVEL
Before servicing the engine or

A equipment, always remove the spark
plug dead to prevent the engine from
stafting accidentally. Ground the lead

The importance of checking and maintaining the
proper il level in crankcase cannot be
overemphasized. Check cil BEFORE EACH USE

to prevent sparks that could cause as tollows:

fires. 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 tc keep dirt, grass clippings, etc., out
of the engine.
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3. Remove oil fil! 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

T

QOperating
Range

Figure 3-1. Qil 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 gperate the engine with the ail
level below “L" mark or over “F" mark
on dipstick.

Oil Sentry™

Some engines are equipped with optional Oil
Sentry oil level monitor./OihSentry will either stop
the engine or activatea “lowgil” warning light, if
the oil ievel is below the /'L mark,on the dipstick.
Actual Oil Sentry use wiil ¥ary depending on the
engine application.

CAUTION: Qil Sentry is hota substitute for
cheeking oil BEFORE EACH USE.
Make suredne oil leve! 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 hole to obtain better drainage.

Drain Plug

Figure 3-2. Oil Drain Plug Location.

2! Reinstall the drain plug. Make sure itis
tightened securely.

3. [Eill with néw 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 leve! 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 precleaner which
surrounds the paper element. Refer to Figure 3-3.

Optional
B “a— Precieaner
. 3 Paper Element |

Element Cover -~

"...

"o A

. ¥4
. Element Cover Nut £

]‘

Figure 3-3. Air Cleaner Components.
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Precleaner ¢ Breather Tube—Make sure it is sealed tightly in

. . air cleaner base and breather cover.
It so equipped, wash and reoil the precieaner every

25 operating hours {more often under extremely CAUTION: Damaged, worn, or lcose air cleaner

dusty, dirty conditions). components could allow unfiltered air
into the engine causing premaiure

1. Remove precleaner from paper element. Wash wear and failure. Replace all damaged

the precleaner in warm water with detergent. of WOrn components.

2. Rinse precleaner thoroughly until all traces of
detergent are eliminated. Squeeze out excess CLEAN AIR INTAKE/COOLING AREAS

water {do not wring). Allow precleaner to air dry. To ensure proper cooling, make/§uréithe grass
screen, cooling fins, and otheféexternabsurfaces of

engine are kept clean at allitimesy Referto Figure
3-4,

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

4, Reinstall precleaner over paper element.

Paper Element

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

KEEP THESE AREAS CLEAN

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

2. Replace a dirty, bent or damaged element with" a
new genuine Kohler element. Handle new
elements carefully; do not use if surfaces are
bent or damaged.

CAUTION: Do not wash the paper elemeant’or
use compressed airas this will
damage element.

Air Cleaner

3. Reinstall the paper element, elemént cover, and
element cover nut. Make sure element is sealed
tightly against the@lement cover andir cleaner \

Grass Screen

base. Tighten nut to 50.in. Ibs. torque.

4. Install the precleaner (cleaned and oiled) over
paper element.

5. Install air cleangr cover,and wing nut. Tighten GiahKoses _
wing nut until it Is 8nug against cover—do not Cooling Fins |
gvertighten. ‘-3

Inspect Air Cleaner Components

Whenever theé air cleaner cover is removed, or
servicing the element or precleaner, check the

. Cylinder Head
following components:

Cooling Fins
» 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 eiement between air cleaner base and
element cover. Tighten nut to 50 in. Ibs. torque.

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 cocling 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.

Figu rvicing 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 {cr equivalent):
RCJ-8—0On Model M8
RH-10—On Modeis M10, M12, M14, and M16

CAUTION: Do not clean the spark plugin 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 headglorque
plug to 18/22 fi. Ib.

SERVICE OPTIONAL RED

GEAR UNIT

On engines equipped wit ar unit,

Vented O
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 level, the oil shouid be up to
the bottom of the plug hole.

2. To add oi!, remove the vented fill plug at the top
of the unit. Use the same type of il 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 fuel
filter. Visually inspect the fiiter periodically.
Replace when dirty with a genuine Kohler fiiter.

Figure 3-7. In-line Fuel Filter.

SERVICE STARTER MOTOR DRIVE

Every 500 coperating hours or arfnually (whichever
occurs first), clean and lubrigate the drive splines
of the Bendix-drive electric startenmotor. Refer to
Figure 3-8.

Splines
Drive Shaft
Drive Pinion

Stop Gear
Spacer

Dust Cover
Spacer

< i
-—/———-ﬂ'f?
Spring I
Stop Nul {l "y
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. Torgue stop nut tc 160
in. Ib.

6. Reinstall starter to bearing platey (Refer to
appropriate "Reassembly " section.)

CLEAN CYLINDERHEAD AND
COMBUSTION CHAMBER

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

Wooden Or
Plastic Scraper

Cylinder .
Head i
& o AR

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

1. Remove the cylinder head bhaffle 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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; OF O1 4
O M10,

@ M12, M14
25-30 ft. Ibs.

3
\_Os 0Oz

M16
25-30,1t. lbs.

3
\@5 @2 @6

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

2. Paosition the crankshaft’sa the piston is at top of
compression stroke (Cam/hasng éffect on
tappets}.

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

Engine Valve-To-Tappet Clearance

Model Intake Valve |Exhaust Valve
M8 .006°/.008" | .017"/.019"
Mi0, M12, M14, M16| .008/.010" | .017"/.019"

Figure 3-10. Cylindef 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
“Disassembliy” section.}

On Model M8—/f 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.

If clearance is too large, replace the valves and
recheck clearance.

NCTE: 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.

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

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 50
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 oil 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 ptug lead. Crank the
engine two or three revolutions.

. Remove the spark plug. Cover the spark plug

hole with thumb and turn engine cver 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 pteventirust.

. Store the engine in a'¢clean, dry place.
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MACGNUM

Single Cylinder Engine

M14, M16
TP-2203-A 3/86

KOHLER
ANES

Vodels M. W10, 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 commeon 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* pasition.
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 fuei system.

Faulty choke or throttle controls/cables.
Loose wires g connegtions which short kill
terminal of ignitien module to ground.

5. Cdrburetor improperly adjusted.

6,/Faulty cylinder head gasket.

7. Faulty fuel pump.

Engine Staris Hard

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

POPOE2M NGO WO

CONIORALN

ey

Engine Will Not Crank

1. Hydrostatic transmission is not in neutral/PTC
driveqs engaged.

Battery is discharged.

Safety interlock switch is “engaged”.

Logse’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.,

ngine Runs But Misses

Dirt or water in fuel system.

Spark plug lead loose.

Loose wires or connections which
intermittently short kill 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.

Fauity spark plug.

Incorrect valve-to-tappet clearance.

Low compression.

LMNE MR N O AWN

NoosrLN=SMmM NO U A

Engine Overheats

1. Grass screen, cooling fins, or shrouding
clogged.

Excessive engine load.

Low crankcase oil level.

High crankcase oil level.

Carburetor improperly adjusted.

AN

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

Low crankcase ail 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.

ngine Uses Excessive Amount of Qil
Incorrect oil viscosity or type.

Clegged 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
disassembied.

[0 Check for buiidup 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.

oM OENO A LN

O Check for obvious fuel and oil leaksgand
damaged components. Excessive@ibleakage
can indicate a clogged or improperly assembled
breather, worn or damaged seals and gaskets,
or lcose or improperly torgued fasteners.

O 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 holes,
tears, cracked or damaged sealing surfaces, or
other damage that could allow dirt to enter the
engine. Alsopote if the element is clogged or
restricted. These could indicate that the air
cleaner has been ufderserviced.

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

[0 Check the oil level. Note if the oil 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: It is good practice to drain oil at a
location away from the workbench. Be sure to
allow ample time for complete drainage.

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

CLEANING THE ENGINE

After inspecting the external condition of the
engine, clean it thoroughly before'disassembling.
Also clean individual components as thé engine is
disassembled. Only clean parts ¢an bie accurately
inspected and gauged for wear or damage.

There are many commercially available cleaners
that quickly remowe grease, oil, and grime from
engine parts. When such a cleaner is used, follow
thexmanufacturer's instructions carefully. Make
sure all traces of the cleaner are removed before
the engine is reassembled and placed in operation.
Even smalhamounts 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 assembled
breather) ¢an cause il to be forced out at oil
seals, gaskets, or other avaitable 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 inta the oil fill hole.
Leave the other vent of manometer cpen 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 5 to
10in. 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
(ACR), 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.

NC CRANKCASE VACUUM/PRESSURE IN CRANKCASE

Possible Cause

Solution

. Grankcase 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.

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

. Replace ali worn of damaged seals and gaskets.
Make sure fasténers are tightened securely. Use
dppropriate torque values and seguences when
necessary.

. Reconditienypiston, rings, cylinder bore, valves,

and valve.guides.

~Replace restricted muffler/fexhaust system.
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SECTION 51

NVASGNUM

Single Cylinder Engine

Models Ma, MID. M12 AIR CLEANER

M14, M16
TP-2203-A 3/86
KOHLER
ERETNES
Magnum engines are equipped with a high-density DISASSEMBLY
paper air cleaner element. Some specifications are 1R h 4 ¥ %ir ol
also equipped with an oiled foam precleaner which - Remoyglhe wigg futQgyl air cieaner cover.
surrounds the paper element. Refer to Figures 5-1, 2. Remove the precleaner (if so equipped),
5-2, and 5-3. élement cover nut, element cover, paper

element, and seal.

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

Gasket

Base
Screws (3)

(\\ .

Optional
Precleaner

Breather
Hose

Air Cleaner

Air Cleaner Cover
Base

Paper
Element

Element
Cover

Element
Cover Nut

Wing Nut

Figure 5-1. Air Cleaner Assembly -Exploded View.
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0! Optional
Precleaner 5

- Paper
s Element |

Element 1
Cover Nut £2=

Figure 5-2. Air Cleaner Components.

v :
‘ Carburetor

Throat

Breather
Hose

Figure 5-3. Air Cleaner Componepis.

REASSEMBLY
1. Install the breather hose, gasket, air cleaner
base, and screws.

CAUTION: Make sure/breather hose seals
tightly in aircleaner base and
breather coverto prevent unfiltered
air from entering'engine.

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

3. If so equipped, instalf the precleaner {cleaned
and oiled) over the paper element.

4. Install the air cleaner cover and wing nut.
Tighten wing nut until it is snug against cover—
do not overtighten.

SERVICE
Precleaner

If so equipped, wash and reoil the precleaner every

25 operating hours (more often under extremely
dusty or dirty conditions).

2. Rinse the precleaner thoroughly until all 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 slement as follows:

1. Remove the precleaner {if so gquipped),
element cover nut, element gover, and paper
element.

2. Replace a dirty, bent ¢r damaged, element with a
new genuine Kohler elemeént. | Handle new
elements carefully; do notwse if surfaces are
bent ordamaged.

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

3. Reinstall the paper element, element cover, and
element gover nut. Make sure nut is tightened
securely and element is sealed tightly against
the element cover and air cleaner base.

4 _dnstall the precleaner {cleaned and oiled) over
the paper element.

5. Install the air cieaner 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
Oor worn components.
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Singte Cylinder Engine
Service Manual
Modeis M8, M10, M12

M14, M16

TP-2203-A 3/86

FUEL SYSTEM AND GOVERNOR

SECTION 6A-

FUEL SYSTEM

The typical fuel system and related components
include the fuel tank with vented cap, shutoif 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
fuei-air mixture is then burned in_theenging
combustion chamber.

Troubleshooting

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

WARNING: Explosive Fuell

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

Fuel Line

Vented Fuel
Tank Cap

Carburetor

Fuel Pump

Camshait

/ Fuel

Tank

i Fuel Shutoff
_ valve With Screen

Fuel Line

Fuel Line

In-line
Fuel Filter

Figure 6A-1. Typical Fuel System.




Test

Conciusion

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

C. Make sure the fuel shutoff valve is open.

2. Check tor fuel in the combustion chamber.
A. Disconnect the spark plug lead
B. Close the choke on carburetor.
C.Crank the engine several times.

D. Remove the spark plug and check for fuet 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, chegk, 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/ cheek for faulty fuel
pump. pump. {Test'd).
A. Remove the fuel line from inlet fitting of fuei If fuel dées not fiew from iine, check for
pump. clogged fueitank vent, shutoff valve 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 afa gbserve
flow.

4. A1 fuel does not flow from line, check for
clogged fuel line. If line is unobstructed, fuel
pump.is faulty and must be replacec.

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 ©ecome cracked or
damaged, it is not repairable and must be
replaced. Refer to Figure BA-2,

Vented Fuel Xenoy Fuel Tank

Tank Cap

Isclation Mounts

Fuel Shutotf Valve Xenoy Fuel Tank

Lower Tank
Bracket

Isolation
Mounts

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 shutotf valve or outlet fitting are
installed into the bottom ot 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 gremmet from tank, or from 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.
install isolation mounts inig fuel tank hand tight.

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

FUEL FILTER

Some engines are equipped with an in-line fuel
filter. Visuaily inspect the filterpericdicaliy:
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
mechanicaily 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 gamshaft. The lever
transmits a pumpingaction toythe 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
strgke of the diaphragm, the fuel is forced out
tiirough the outlet check valve. Refer to Figure
6A-4.

Fuel Pump
Lever

Qutlet
Check
Valve

Camshaft

Diaphragm

Check Valve

Figure 8A-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

Nylon-bodied fuel 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.)

. @ ‘ \FI Pump

Mounting Flange

c Fillister Head Sems
Screws (2)

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 pumplever is
positioned above the’camshaft.
Damage to the fuel pump, and
subsequent seyere engine damage
could resuit if the lever is positioned
below the gamshaft.

Make sure the plain washers are
instalied next to'the mounting flange
to prevent damage from the
lockwasher.

Torque strews to 40/45 in. lb.

3. Connect fuel lines to iplet and outlet fittings.

CARBURETOR

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

WARNING: Explosive Fuel!

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
spilfed fuel immediately.

Adjustment

The carburetor is designed to deliver thg cotrect
fuel/air mixture to the engine under all operating
conditions. Carburetors are set at the factory and
normally do not need adjustment. [ the engine
exhibits conditions like those fgund in the table
below, it may be necessary !0 adjustithe
carburetor.

Turning the adjusting needles in (¢lockwise)
decreases the/supply of fuel to the carburetor. This
gives a leapér fuel/aiFmixture. Turning the
adjusting’needlessout (counterclockwise)
increases the supply of fuel to the carburetor. This
gives a richer fuelifair mixture. Refer to Figures 6A-
6 aad 6A-7.

Figure 6A-6. Kahler-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 prccedures are
used.

Make carburetor adjustments after the
engine has warmed.




conditians.

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 too 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 fuei mixture.
Turn idie 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 ngedle midway between the
rich/and lean.settingsinoted. Refer to Figure

bottom fightly. B6A-T.
CAUTION: The ends of the main fuel and icle
ifuel adjusting needles are tapered to
critical dimensions. Damage to
needles and seats will resuit if the
needles are forced. Adjust To /’-l Lean
. , Midpoint !
2. Preliminary Settings: Turn the main fuel and |
idle fuel adjusting needles out |
{counterclockwise} from lightly bottomed ds
follows:
Engine Model Main Fuel Idle Fuel —
M8 (8 hp) 2 turns 1-1/4 turns Rich
M10 (10 hp) 121/2 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) 2-9/2 turns 2-1/2 turns
Figure 6A-7. Carburetor Ad|ustment.
5. Final Setting - Idle Fuel: Place throttle into idle

3. Start the engineand.run at haif-throttie for 5-10
minutes to warm up. Engine must be warm
before making final settings (steps 4-6).

4. Final Setling - Main Fuel: Place throttle in wide
open position; and if possible, place engine
under 16ad. 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 positicn of the needle.

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

NQTE: To ensure best results when setting idle
fue! mixture, the idle speed must not exceed
1500 RPM. Typical idle speed is 1200" RPM. See
step 6.

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

{x 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 Cleaning
(Refer to Figure 6A-8.) WARNING: Flammable Solvenis!

Carburetor cleaners and solvents are
A extremely flammable. Keep sparks,
Main Fuel flames, and other sources of ignition
Needle away from area. Foliow the cleaner
/ manufacturer’'s warnings and instruc-
tions on its proper and safe use.
Never use gasoline as a cleaning
Idie Speed ) agent.
Screw
Spring . Spring All parts should be carefully cleaned/using a car>
\ // ri‘/ buretor cleaner (such as acetone){ Be sute all gum
e g Carburetor deposits are removed from the following areas:
Body

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

* Float andfloat hinge:

¢ Fuel bowl
:Iele.;;:el & |dle fuel and “oti-idle” ports In carburetor bore,
ports in main fuel adjusting needle, and main
Fuel inlet fuelseat. (Note/these areas can be cleaned
Seat — ising piece of fine wire in addition to cleaners.
Gasket % Be carefui'not to enlarge the ports, or break the
/ cleaning wire within ports.)
Fuel @ . _
Inlet Blow out all passages with compressed air.
e / CAUTICN: Do not submerge carburetor in cleaner
:'Li'dll';m or solvent when fiber and rubber seals
are installed. The cleaner may damage
these seals.
Inspection

Fuel

Bowi Carefully inspect all components and replace
oW

those that are worn or damaged.

.. ® |nspect the carburetor body for cracks, holes,
g:r\::unelammg__ d Bowl Retalning and other wear or damage.
Screw Gasket

s |nspect the float for dents or holes. Check the

Figure 6A-8. Kohler-Bullt Ad|ustable Jet float hinge for wear, and missing or damaged
Carburetor - Exploded View. float tabs.
1. Remove the bow! reid@ining screw, retaining ‘
screw gasket, andfuel bowl. * Inspect the inlet needle and seat for wear or
grooves,

2. Remove the float pin, float, fuel inlet needle,
baffle gasket, and bowl gasket. e |nspect the tips of the main fuel and idle fuel

. adjusting needles for wear or grooves.
3. Remove the fuel inlet seat and inlet seat gasket.

Remove the idle fuel and main fuel adjusting * Inspect the throttle and choke shaft and plate
needles and springs. Remove the idle speed assemblies for wear ar excessive play.
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.”

6A.6



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. 1 Bowl Retaining Screw Gasket
Always refer to the Parts Manual for the engine 1 Bowl Gasket
being serviced to ensure the correct carburetor 1 Baffle Gasket
repair kits and replacement parts are ordered. 1 Fuel Inlet Seat Gasket
Fioat Repair Kit No. 25 757 03 Contains: 1 Fuel Inlet Seat
1 Fuet Inlet Needle
1 Float Pin
Qty. Description
1 Float Assembly
1 Baffle Gasket
Throttle And Choke Shaft Replacement
#2-56x7/32" or Throttle Shaft/Lever Assembiy -
#3-48x7/32" 2 Styles For Model M8 (1/2" Carb.)
Brass Screw

Throttle Shaft - 4 Styles For

¥
Models M10, M12, M14, 4nd M16 (1" Carb.) \Qfé% -
i N T

#3-48x7/32"
Choke Shatft Bushing
Choke Detent Brass Screws

Ball And Spring
\,“.ﬂ
¥,

#3-48x7/32"  Choke Plate (Reused)
Brass Screws

Throttle
Lever
{Reused)

&&_ g P X ‘l

Throttle Plate (Reused)

Carburetor

Choke Shaft >
\ Body

v<Sal

Choke Shaft
\Bowl Gasket

\ Choke Lever Z —\’\)
(Reused) ]
#2-56x7/32" or &y\ Baffle Gasket

#3-48x7/32"
Brass Screw

(=

Throttle Shaft Bushing
Installation Teol

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 Kohler-built
carburetors. Refer to Figure 6A-9.

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

Kit no. 25 757 05 services Models M10, M12, M14,
and M16 carburetors with 1" 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 Shait Assembly
Throttie Shaft Bushing
Baffie Gasket

Bowl Gasket

Choke Shaft

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

- BY - o PN

-4

LOCTITE® #609, Tube

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

Qty. Description

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 Installation
Tool

—_ P = =t o B M) =

—

LOCTITE® #609, Tube

To Replace Throttie And Choke Shafis—

WARNING: Prevent Eys 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 toofs.

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. Alsc
take note of choke plate position in bore, and
choke lever position.

2. Carefully and siowly remove the screws
securing choke plate to choke shaftaRemove
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 grop out.

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

5. Carefully grindor file away the riveted peortion
of shaft. Remove and save choke lever; discard
old choke shaft.

6. Install cheke lever to new choke shaft from Kit.
Make sure lever is installed correctly as noted in
step 4. Secure lever to choke shait 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.}—Apply Loctite to threads of (1) #3-
48x7/32" brass screw: secure lever to shaft.

Remove Throttle Plate And Throttle Shaft,
Transfer Throttle Lever

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

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

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

CAUTION: Failure to remove burrs frem the
throttle shaft may cause permanent
damage to carburetor body when
shaft is removed.
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4. Remove the throttie shaft from carburetor body.
Remove and discard the foam rubber dust seal
from throttle shaft.

5. Remove/transfer throttle lever as follows:

For Model M8 (1/2" Carb.)—Carefully grind or
file away the riveted portion of throttle shait.
Save the throttle shaft as it will be used to install
the new throttie 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; remove throttle lever.

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

l IR— A

Figure 6A-10; Aligning/Drilling Carburetor Body.

d. Install throttle lever to throttle shaft. Make

sure lever is installed correctly as noted in install Choke Shaft Bushings

step a. T, Install screws into the tapped holes that enter
e. Apply Loctite to threads of (1) #2-56x7/32" the chcke shaft bores unti! the screws bottom

brass screw {use #3-48x7/32" screw with 2- lightly. Refer to Figure 6A-11.

49/64" shaft); secure lever to shaft.

Drill Choke Shaft Bores Using A Drill Press

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

2. Instalt a drill of the following speeified size in
drill press chuck. Kower drill {not'rotating)
through both choke'shaft bores; then tighten
vise. This enstres, the carburetor body and drill
are perpendicularand in correct alignment.

For Model M8¢1/2” Car,)—
Use a 7/32" dia. drill.

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

RefertoFigure 6A-10.

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

4. Ream the choke shaft bores to a final size of
§/16". For best results use a piloted 5/16" Figure 6A-11. installing Choke Shait Bushings.

rearmer.

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

6A.9



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 Throttle 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 throttie lever)
into carburetor body to use as 2 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 ofthe remaining new
throttle shafts from kit.

3. Coat the outside surface of throttle shaft
bushing with Loctite fream kit. Slip bushing over
shaft. Using installation tealfrom kit and vise,
press bushing into counterbore until it bottoms
in carburetonbody. Refer to Figure 6A-12.

4. Allow Loctite to “set” for 5-10 minutes then
remove throttle 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 shaft.

Installation
Tool

Figure 6A-12. Installing Throtile Shaft Bushings.

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

1. Instalinew detent spring and ball into
garburetor body in the side opposite choke
lever.

2. Compress detent ball 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 Shaft

Figure 6A-13. Installing Choke Shaft.
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3. Install choke plate to choke shaft. Make sure
marks are aligned and plate is positioned
properly in bore. Apply Loctite to threads of (2)
#3-48x7/32" screws. Install screws so they are
slightly lcose.

4. Operate choke lever. Check for binding between
choke plate and carburetor bore. Loosen screws
and adjust plate as necessary, then tighten
screws securely.

Install Throttle Shaft And Throttle Plate

1. install throttle shaft into carburetor with cutout
portion of shaft facing out.

2. install throttle piate to throttie shaft. Make sure
marks are aligned and plate is positioned
properly in bore. Apply Loctite to threads of (2)
#3-48x7/32" screws. install screws so they are
slightly loose.

3. Apply finger pressure to throttle shaft to keep it
firmly seated against pivot in carburetor body.
Rotate the throttle shaft until throttle plate fully
closes the bore around its entire perimeter; then
tighten screws.

4. Operate throttle lever and check for binding
between throttle piate 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. Install the fuglinlet seat gasket and fuel inlet
seatl into carburetor body. Torque seat to
35/45 in. 1b.

2. Install the féelinlet needle into inlet seat.
Install float and slide float pin through float
hinge and float hinge towers on carburetor
body.

3. Set float level: 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 \ —

~

Inverted Carburator

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 itsidléwest level. The fleat drop should
belimited 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 io adjust. Refer to Figure 8A-15.

Bend Tab
To Adjust

/

1-1/32"

!

Figure 6A-15. Setting Float Drop.

5. Check float-to-float hinge tower clearance:

Invert the carburetor so the float tab rests on
the fuel inlet needle. Insert a .010" feeler gauge
between float and float hinge towers. If the
teeler gauge cannot be inserted, or there is
interference between the float and towers, file
the towers to abtain the proper clearance.
Refer to Figure 6A-16.
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0.010" Feeler Gauge
Float (Both Sides)

Fite if
Necessary

Float Hinge Towers

inverted Carburetor (On Carburetor Body)

Figure 6A-16. Checking Float Clearance.

6. Install the bowl gasket and baffle gasket. Posi-
tion baffle gasket so the inner edge is against
the float hinge towers.

7. Install the fuel bowl so it is centered on the
baffle gasket. Make sure the batfle gasket and
bowl are positioned properly to ensure a good
seal.

8. Install the bowl retaining screw gasket and
bowl retaining screw. Torque screw to 50/60
in. Ib.

9. Install the idle speed adjusting screw and
spring. Install the idle fuel and main fuei
adjusting needles and springs. Turnsthe
adjusting needles clockwise untilthey bottom
lightly.

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

10. Reinstall the carburetor to theengine using a
new gasket.

11. Adjust the carburetor as outlined under the
"Adjustment” portion &f 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.

Throitle

Linkage \

©
Governor {
Arm I

Tab Carburetor
Throttle Lever

Fiyweights

Governor, Gear

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 ¢rankcase.
Through external linkage attached to the cross
shaft, the rotating action is transmitted to the
throttie 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 “equiliprium” 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 o open the
throttle piate 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 8A-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 cantrol lever.
. Governor
Adjustment 1| Arm fiml

WARNING: Overspeed Is Hazardous! <« #
A The maximum allowable speed for VA W
these engines is 3600 APM, no load. L
Never tamper with the governor
setting to increase the maximum Bughing Cam Gear
speed. Severe personal injury and | Nt
damage to the engine or equipment /
can result if operated at speeds above ] ﬁ
maximum.

[
1
[
INITIAL ADJUSTMENT |
[
|
[

Cam Gear
Cover Fastener

j‘l
‘ \Governor Arm
|

A7 |

AR |1 1/16"
Make this initial adjustment whenever the governor
arm is loosened or removed from cross shait.
Make sure the throttle linkage is connected to '/I!J'
governor arm and throttle lever on carburetor to

ensure proper setting. Refer to Figure 6A-18¢ Model M8 Models M10. M12. M14. M16

-~ 1/16"

Figure 6A-19. Governor Arm Clearance.

HIGH SPEED ADJUSTMENT

The maximum allowabie 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 BA-21.

Figure 6A-18. Initial Governor Adjustment.

1. Pull the'gevernor arm away from the carburetor
as far as it will go.

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

3. Tighten the palnut on governor arm to 15 in. 1b.
torque.

NOTE: On Model MB—Make sure there is at i J
" b o ~ .0 .

least 1/16 cleargnce between governor arm and - S High Speed Y B
cross shaft bushing nut to prevent interference. - Adjusting Screw H
- g T “:§

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

High Speed
Adjusting Screw

Lock Nut 3

To Decrease
Speed

<8

% To Increase
" Speed

Figure 6A-21. High Speed Adjusling 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. QO 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 remoying it from the
governor arm. Refer to Figure 6A-22.

[ ol

GoverngnArm

To Decrease
Sensitivity

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 govérnor armyRemove the
choke linkage (9) from chokecontrol lever (8)
and choke lgv&fion carburetor. Remove the kill
switch lead from kill switchy(2).

2. Remove the hex cap sems screw (22). hex cap
screws {5, 18), plain washers (4, 19), and
spacers (3, 20}. Remiove the control assembly
frem handle bragket 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 bowden 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), pfain 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 governar spring (21) to governor arm and
throttle control lever (B). 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 Cap Screw
Throttle Control Lever
Bowden Wire Clamp

Choke Control Lever

Choke Linkage

- O WDw DN LAWR -

-k

1/4" Plain Washer

12
13
14
15
16

17

Wave Washer

11/16" Spacer

Locking Tab

Wave Washer

#8-32x1" Filiister 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 ME8.




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 (8} and governor arm. Remove
the choke linkage (47) from linkage retaining
bushing (43, 44} in choke shaft (45).

. Remove the wiring connector from keyswitch

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

. Remove the self-tapping screw securing

stabilizer bracket {18) 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 decai (28, 29).

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

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

. Remove the choke shaft (45} with e-sing {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 b@wden wire bracket
(38).

. Remove the bowden wirg.clamps (39, 48),

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

Remove the hex cap sems screw (14) and
throttie‘control bracket assembly (15) from
control panel bracket (23}.

Remove the iéx 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 (6), high speed adjusting
screw (8), and nut (7) as necessary.

REASSEMBLY

1.

2.

10.

1.

12.

13.

14.

15.

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
throttle cantrol lever (5).

. Install the wave washer {9}, throttle control

lever (S5), plain washer (4}, locking tab {3), and

hex lock nut {2) 1o throttie control bracket (15)}.
Make sure the locking tab goes into/thefigle in
throttie control bracket.

Torgue hex lock nut to 15/25.in. 1b.

. Install the stabilizer bracket (18}, plain‘washer

{11), and hex cap sems'Screw (1Q)itc throttle
control bracket (15).

. Install the tfirottle contral bracket assembly

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

. Instail the ligkage retaining bushings (43, 46}

to choke shaft (45)¢

. Install the choke shaft bushings (35) to choke

shatbbracket (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 snaft bracket (36}.

Install choke shaft (45) with e-ring {37) into
bushings {35). Instail the choke shaft bracket
assembly {35). plain washers (18), and hex cap
sems screws (17) to conirol pane! bracket (23).

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

Install keyswitch (22, 24, 25) tc control panel
bracket {23).

Secure the contro! panel bracket {23) and cam
gear cover to crankcase using new gaskets
and the hex cap sems screws removed
previously. Instali 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 kiill switch lead to kili 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 {5) and governor arm.




Index No. Description Index No. Description
1 Governor Spring 26 174" Split Lock Washer
2 1/4-20 Hex Lock Nut 27 1/4-20x5-1/16" Hex Cap Screw
3 Locking Tab 28 Panel
4 1/4" Plain Washer 29 Decal
5 Throtitle Control Lever 30 #10 Internal Tooth Lock Washer (2)
6 Linkage Retaining Bushing (Black Plastic) N #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" Eillister Head Screw (High 34 1/4" Plain Washer {2)
Speed Adjusting Screw) 35 Choke Shaft Bushing (2)
9 1/4” Wave Washer 36 GChoke Shaft Bracket
10 1/4-20x3/8" Hex Cap Sems Screw 37 E-Ring
11 1/4% Plain Washer 38 Bowden Wire Bracket
12 #10-24x3/8" Sitd. Hex Head Screw 39 Bowden Wire Clamp
13 Bowden Wire Clamp 40 #10-24x3/8" Sitd. Hex Head Screw
14 1/4-20x3/8" Hex Cap Sems Screw 4 #10 Split Lock Washer {2}
15 Throttle Control 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) 45 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 Controi 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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ERGIIES

RETRACTABLE STARTERS

SECTION 7-

WARNING: Spring Under Tension!

7'\

Retractable starters contain a
powerful, flat wire recoil spring that is
under tension. Do not remove the
center screw from starter until the
spring tensfon 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.

Always wear safety goggles when
servicing retractable starters—fuli face
protection is recommended.

To ensure personaf’safety and proper
starter disassembly. the following
procedures must be foliowed
carefully.

TO REMOVE STARTER

1. Remove the five sgrews securing the starter
assembly to blowerhousing.

TO INSTALL STARTER

1. Jnstall starter to blower housing using the five
mounting screws. Leave screws slightiy loose.

2. Pult 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 Retractable 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 pawis.
Removal of the center screw can
cause the sudden and potentially
dangerous release of the recodl
spring. It is not necessary to remove
the center screw when making this
repair.
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Pawl RepairKit / _ ’
,/' Retaining Rings /

Pawls /

/

Pawl Springs
/ _Center Screw

@@ @{ Pawl Cam

Recoll Spring
And Keeper

Starter Housling

Figure 7-2. Exploded View—Retractable Starter for Model M3

2. Carefully note the position ofithe pawls, pawt 3. Remove the retaining rings. pawls, and paw!
springs, and retaining rings before disassembly. springs from pins gn pulley.
{Components must be assembled correctly for 4. Clean pins and lubricate them with any

roper operation.) Refer to Figure 7-3 : . .
proper operation.) Ref gu commercially available bearing grease.

5. Install new paw! springs, pawls, and retaining
rings. When properly installed, the pawl springs
will hold the pawls against the pawl cam.

Pewl Springs

Retaining Rings

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

6. Pull rope to make sure pawls operate properly.

7. Install starter to engine as instructed under “To
Instail Starter”.

Pawls

Figure 7-3. Starter Pawis.
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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 ’\’
3

Rope Retainer

-

Figure 7-4. Removing Handle.

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

4. Hold the pulley firmly with thdmb and untigithe
slip knot. Allow the pulley 4t rotate slowly as
the spring tension is releasedh RefertonFigdre
7-5.

.. Allow Pulley To
Rotate Slowly

g, 5 v
U

Figure 7-5. Releasing Spring Tension.

5. When all spring tension on the starter puliey is
released, remove o!d 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} until the
spring is tight. (Approx. 6 full turns of pulley).

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

NOTE: Do not allow pulley/springtounwind.
Enlist the aid of a helperif necessary, or use a
c~-clamp to hold pulleyin position.

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

| Keep Pulley
= From Rotating

Figure 7-6. Installing Rope.

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

11. Slip the handie and rope retainer onto rope.
Tie a single knot at the end of rope and install
rope retainer into handle. 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 preperly tensioned, the rope will fuily
retract untii 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 untif 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 carelully to ensure
personal safety and proper starter
disassembly. Make sure adequate
face protection is worn by all
persons in the area.

. 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.

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

. Hold the puiley 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.

. When all spring tensicn on the pulley sias been
released, remove the rope from thepulley.

. Remove the center screw, washer, pawl gam,
and brake spring.

. Rotate the puliey clockwise 2 full turns. This
will ensure the pulley is.disengaged from the
spring.

. Hold pulley into starter housing and invert
starter so the pulley js away fromiyour face,
and away from others inthe area.

. Rotate the pulley slightly from side to side and
carefully separate the pulley from the starter
housing. Refer 1o Figtire 7-7.

If the pulley and hicusing do not separate
easily, the spring could be engaged with the
pulley, or there is stil! 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

assemblyfon the pulley. Also refer to Figure 7-
8. (The'spring and keeper assembly must be
correctly positioned on pulley for proper
operation.) Removeshe spring and keeper
assembly from the puiley as a package.

Quier
Spring Hook

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

WARNING: Spring Under Tenslon!

A Do not remove the spring from the
keeper. Severe personal injury
could result from the sudden
uncoifing of the spring.

11. Remove the rope from pulley. If necessary,

remove the starter pawl components frcm
pulley 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

only 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 cpposite 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 10
Figure 7-9.

Figure 7-9. |nstalling 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 recail spring at this
time.

. Lubricate the brake spring sparingly with

grease. tnstall the brake spring intc 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 Lectite #27 )t the

threads of center screw. Instalhthe center screw
with washer and cam 1o the centér shaft. Torque
screw to 65/75 in. lb.

. If necessary, installthe paw! springs, pawls, and

retaining,ringsto/ping an starter pulley. Refer to
“To Replace Starter Pawls’.

STensiop'the spring and install the rope and

handle as instructed in steps 5 through 12 under
“To Replace/Rope".

Insiall 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 Da not remove the center screw
from starter untif the spring
tensfon is refeased. 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 adeguate
face protection is worn by alf
persons in the area.
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Center Screw
l 3/4" DIA.

%

Spring Retainer

Return Spring
Puiley

1/2" DIA.
Washer

Pawl Retainer

Pawis (3)  1.1/8" DIA.

Rope Retainer—

Screws (4)
Handle

Starter Housing

Figure 7-10. Exploded vieWe Starter For Models
10, M12, M1 .
2. Pull the rope out approx. 12” and tié . Remove the rope retainer from inside handle.

temporary {slip} knct in it to keep it fr Untie the knot and remove retainer and handle.

4. Rotate the puiley counterclockwise until the
notch in pulley is next to the rope guice

bushing.
KR 5. Hold the puliey firmly to keep it from turning.
Rope F""""""""/9/ . Untie the slip knot and puil the rope through
the bushing.

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

7. Hold the housing and pulley with both hands.

Haelle Release pressure on the pulley and aliow it to
Slip Knot 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.
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12. Rotate the pulley ciockwise 2 full turns. There
shou!ld be no resistance to this rotation. This
wili ensure the pulley is disengaged from the
recoii spring.

13. Hold the pulley into the starter housing and

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

Housing Leg
Reinforcements

14. Rotate the puiley slightly from side to side and
carefully separate the puliey from the starter
INGE N nhousing. Refer to Figure 7-14.
Keep Rope ~ Allow Pulley
In Notch To Rotate Slowly

Figure 7-12. Releasing Spring Tensicon.

8. Make sure the spring tension is fully reieased.
(The puiley 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 puiley.
Refer to Figure 7-13.

Figure 7-14. Removing Pulley From Housing.
Brake

If the puliey and housing do not separate

Nylon Spring
easily, the spring could be engaged with the

Retainer

; S -8 pultey, or there is still tension on the spring.
4 J" Return Spring Return the pulley to the housing and repeat
’ step 12 before separating the pulley and the
‘ housing.
) 15. Only if it is necessary for the repair of starter,
Pawls remove the spring from the starter housing as
1-1/8" DIA. instructed under “To Replace Recoil Spring.”
Washer Do not remove the spring unless it is

absolutely necessary.

Figure 7-13. Removing Paw! Retainer, Pawls, .
And Related Components. Inspection And Service
1. Carefully inspect the rope, starter pawls,
housing, center screw, center shaft, spring, and

other components for wear or damage.

CAUTION: A small return spring and nylon
spring retainer (spacer) are located
under the pawl retainer. These

parts are fragile and can be easily 2. Replace all worn or damaged components. Use
lost or damaged. If necessary, use only the genuine Kohler replacement paris

a small screwdriver to loosen the specified in the appropriate Parts Manuals. All
spring retainer from the post on components shown in Figure 7-10 are available
puliey. Replace the spring if it is as service parts. Do not use nonstandard parts.

broken, stretched, or shews other .
° 3. Carefully clean all old grease and cirt from

signs of damage. . 2

g ge starter components. Lubricate the spring, center
11. Remove the 1-1/8" DIA. thrust washer, brake, shaft, and certain other components as
return spring, nylon spring retainer, and pawts. 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 “Disassembdly.”

. Remove the 4 Phillips head screws securing the

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

. Position the new rcpe in the notch in the pulley

and around the rope lock post.

1. Carefully note the position of the spring in the
housing. Also refer to Figure 7-18. The new
spring must be installed in the proper
position—it is possible to install it backwards
in the housing.

E\ Rope Lock

«\\Posl

Spring Pocket

Figure 7-15. Replacing Rope.

CAUTION: Use only a genuine KoHler
replacement rope wHichligidesigned
for this starter. Using rope ghthe
incorrect diameter and/or type will
not lock properlyiin the puiley.

. Install 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 puliey to make suré the sheave is

securelyqjoined to the pulley. Pull firmly on the
rope t¢ make sure it is securely retained in the

pulley.

To Replace Recoil Spring
WARNING: Spring Under Tension!

Do not attempt to puil or pry the recaoil
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
adequale face protection is worn
throughout the following procedure.

A

Figure 7-16. Position Of Spring in Housing.

2/ Place the housing'on a flat wooden surface
with the recoil spring and center shaft down
gndaway from you.

3.\ Grasp the housing by the top so that your
fingersare protected. Do not wrap your fingers
around the edge of the housing.

4 /Lift the housing and rap it firmly against the
woeoeden surface. Repeat this procedure until
the spring is released from the spring pocket in
housing. Refer to Figure 7-17.

Housing

Flat Wooden -,
—=— Surface -

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

WARNING: Oid Spring Cannot Be Reinstalled!
A Do not attempt to rewind or

reinstall a spring once it has been
removed from the starter housing.
Severe personal infury 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.

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

7. Carefully remove the masking tape
surrounding the new spring/c-ring.

8. Position the spring/c-ring to the housing so
the spring hook is over the post in the housing.
Make sure the spring is coiled in the correct
direction. Refer to Figures 7-16 and 7-18.

Spring

Spring
Pocket

Figure 7-18. Positioning New Spring/C-ring.

9. Obtain Seal Installer#11791 and Handle
#11795. (Refer to the “Special Tools” Section.)

Hook the spring hook over the post in housing.
Make sure thespring/c-ring is centered aver
thespring pogket in housing. Drive the spring
out ofithe c4ring and into the spring pocket
using the seal installer and handle. Refer to
Figure 7-19.

10. Make sure all of the spring coils are bottomed
against ribs in spring pocket. Use the seal
installer and handle to bottom the coils, as
necessary.

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

Handle

Seal
Instailer

Ay

Spring/C-ring 5

Figure 7-19. Installing Spring Using Seal Installer
And'Handle.

Reassembly

1. lngtall the recoil spring into the starter housing
asinstructed under “To Replace Recoil
Spring™”

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

8. Make sure the rope is in good cendition. 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.

4. Install the pulley onto the center shaft.

If the pulley does not seat fully, it is resting on
the inner spring coil. Rotate the pulley slightly
from side to side while exerting slight
downward pressure. This should move the
inner spring coil out of the way and allow the
pulley to drop into positicon.

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.

5. Install the starter pawls into the appropriate
pockets in the pulley. Refer to Figure 7-20.
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Pawl Relainer

Nylon Spring
Retainer

Figure 7-20. Instailing 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 ciean, 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 paw! retainer and return spring
next to the smatl post on pulley. Install.the free
loop of the return spring over the poest. Install
the nylon spring retainer over thedost.

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 positicned'in the slots of
pawl retainer.

11. As a test, rotate the pawl retainer slightly
clockwise. Pressure/from the return spring
should beAfelt. in addition)the pawl retainer
should s@turn to its criginal 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 iubricate 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 pawl 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. Ib.

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. Referte
Figure 7-21.

BZ

Keep Rope
In Notch

Figure 7-21. Tensioning Spring.

15. Rotate the pulley 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-
¢lamp to hold puliey 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. 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.

N
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Single Cyiinder Engine
Service Manual
Models M8, M10, M12

M14, M16
TP-2203-A 3/86

KOHLER
FETES

SECTION 8-

ELECTRICAL SYSTEMS
AND COMPONENTS

MAGNUM ELECTRONIC MAGNETO
IGNITION SYSTEM

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

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

e A kill switch or keyswitch which stops tie
engine by grounding the ignition.modulef

Operation

As the flywheel rotates and the ' magriet assembly
moves past the ignition module, a'low voltage is
induced in the primagpwindings of theymodule.
When the primary,voitage is precisely/at its peak,

the module inducés a high volrage in its secondary
windings._This high yoltage creates a spark at the
tip of tHe spark plug, igniting the fuel-air mixture in
the cdombustiefiiehamber. The timing of the spark
is‘automatically controiled by the module.
Therefare, no ignition timing adjustments are
necessary or possible with this system.

CAUTION:” Do not connect 12 volts to the ignition
sysiem or to any wire connecied 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
te burn out. This type of damage is not
covered by the engine warranty.

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

Spark Plug Boot

Optional
Diode Ignition
Module
— TV 0.012/0.016" /
; &, ! Air Gap
: ("/ | ~—— Magnet

= Kill Switch
or
Off Position
Of Keyswitch

Spark Plug Terminal (C}

High Tension Lead
Spark
Plug Kill Terminal (B}

Laminations (A)

lgnition Module

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

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

8-3):

Zero ohm r before testing(
chmmeter | {o lamination

3 (A). Connect
d to the spark plug terminai (C}
lead. With the chmmeter

in this manner, the

ary should be 7,900 to

of high-te
leads conne
resis of s
20,0000

est cannot be performed unless
le has been fired at ieast once

Problem Test Conclusion
1. Make sure the spark plug lead is connected
to the spark plug.
2. Check the condition of spark piug. 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. If visible and audible sparks are
No. 25 455 01. Disconnect spark plug lead the ignition module is CK,
and connect it to the post terminal of the _
tester. {(See Figure 8-2.) Connect the clipto a if visible and audible s
gooed ground, not to the spark plug. produced:
NOTE: To maintain engine speeds normally a. Make sure th ignition switch, kill
obtained during cranking, do nct remove itch. in the “run”
the engine spark plug.
b. Make sure the engine ignition switch, kill b. and terminals of ignition
switch, or key switch is in the “run” pesition. > and/other components for
ta' grounding and damaged
c. Crank the engine and observe the test plug. insutaticn.
ENGINE Visible and audible sparks should be
WILL NOT produced. wires and terminals are OK, the igniticn
START maodule is probably faulty and should be
replaced. Test module further using an
chmmeter (Test 4).
4. Measure the resistanc 4. If the resistance is low or 0 ohms, the

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 CK.
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Ground Clip

I 7
T,

I Post Terminal

L

Figure 8-2. Ignition Tester 25 455 01.

P

Figure 8-3. Testing Module'Sécondary:
Ignition Module

REMOVAL
1. Remove the high-tension lead and'kill lead from
slots in air baffle. Remove the Kill lead from Kill
terminalef module, Refer to Figure 8-4.

High Tension -4 A
Lead - Alr‘ﬁBgme =

.......... .
¢ S 3
i 1gnition Module s

¥

Figure 8-4. Removing [gnition 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 andimodule. 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
pulis 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
slightly. The magnet-to-module air gap should be
within the range of 0.012"/0.016".
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5. Rotate the flywheel 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 Clearance
Of Both Legs :

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

6. Install the air baffle over modute. Instali the ki!l
lead to kili terminal of module. install high-
tension lead and kili lead to s!ots in baffle.

Kill Lead With
Optional Diode

An optional in-line diode is installed in the kill lead
of some Magnum engines. This diode protétts the
module from burning out, in the eventvoltage is
applied to the kiil lead. Refer to Figdre 8-8.

Heat Shrink

Tubing
Diode

To Kill Switch Coated Tormingd
Or OFF Position Fiberglass
Of Keyswitch Sleeving

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

The dicde is rated such that dicde failure {and
subseguent module burn cut) is highly uniixely. in
the event a module with a dicde protected Kill iead
does ourn out, the dicde should be tested.

DIODE TEST

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

1. Disconnect the Kill lead terminals from the kil
switch and ignition module.

2. Place the meter leads {or tester leads} across
the kill lead.

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

3. If the resistance is infinity ohms, in both
directions (no continuityinthe Kilblead or diode
is open.

Cut the proiettive tubing tc expose the leads of
diocde. Perform the resistance {or continuity)
test in step 2 toshe diode leads. This will
confirm if thedead or the diode is at fault.

4.,If the resistance is & ohms in both directions
{centinuity), the )diode is shorted.

KILL LEAD/DIODE REPLACEMENT

When seryicing the kill lead, the entire lead can be
replaced or, just the portion containing the diode.
Refer to the appropriate Parts Manual for lead part
nugmbers.

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

1. Cut off the dicde portion of kill lead
approximately 4-3/4” from terminal.

2. Strip 1/4” of insuiation from kill lead.

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

Spark Plug

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

SERVICE

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

025" Gap

= 1
i |

Electrode

Figure 8-9. Servicing Spark Plug.

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

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

Use Champion® Type (or equivalent):
RCJ-8 — On Model M8
RH-10 — On Models M10, M12, Mitd,andM16

CAUTION: Do not clean the'spark plug in a
machin@, using abrasiveygrit. Scme
gritocouldiremain in spark plug and
enter the engine causing extensive
wear anghdamage.

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

47 Reinstall the spark plug intc cylinder head.
Torqueplug ta18/22 ft. 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 frem‘an engine operating under
normal conditigns will have light tan or gray colored
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,
Of pOOr compreassion,
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Worn: On a worn plug, the center electrode will be
rcunded and the gap will be ercded .010” or more than

the correct gap. Replace a worn spark plug immediately.

Wet Fouled: A wet piug is/Saused by excess fuel, or cil
in the combustion chamber. Excess fuel cculd be
caused by operating the engine with tcc much cheke.
Oil in the combustion chamber is usually caused by
worn pisten rags or valve guides.

Chalky White Deposits: Chaky white colored deposits
indicate overneating. This condition is usually
accompanied byexcessive/gap erosion. A clcgged grass
screen, clogged ccgling #ins, and lean carburetion are
some causes of over-fgating.

ELECTRICAL SYSTEMS WIRING DIAGRAM
AND BATTERY CHARGING SYSTEMS

Thefollewing lighting/battery charging systems
are\available on Magnum single cylinder engines.

O¢70 Watt Lighting Stator

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

0O 3 Amp Charging System/70 Watt Lighting

0O 15 Amp Regulated Battery Charging System

{1 25 Amp Regulated Battery Charging System

Refer to the following wiring diagrams and
troubleshooting guides to test and service these
lighting 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
pefore electric welding is done on
the equipment powered by the
engine. Also disconnect other
electrical accessories in common
ground witn the engine.

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

Ground-To-Kill lead

{(White)
Spark
Plug
r-+-1 r-t-1 Ignition IE 5]] =
Optional :| 3, | Kili E o i Module
Oil Sentry J' PRI, /|
Switch ! : Switch : :
(Shutdown) _{_1 Ld-J 7
Optional 70 Watt
Lighting Stator
r————f— g
[ I {{Yeliow)
—;:—— —=L : = i
- - L ______ J
Lights

Figure 8-10. Wiring Diagram, - Manual Start Engines/70 Watt Lighting.

Troubleshooting Guide
70 Watt Lighting Stator

NOTE: Zero ohmmeters and#oltmeters on each scale to ensure accurate readings. Voltage
tests should be made with éngine runningat-:3200 RPM - no load.

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

wiring harness.
With'engine running at 3200 RPM, measure g

NC voltage from lighting lead to ground using an if voltage is less than 15 volts, test stator
LIGHTS AC voltmeter. using an chmmeter (Test 3).

3. With engine stopped, measure the resistance | 3. lf resistance is 0.3/0.5 ohms, 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 lead is cpen. Replace stator,
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Electric Start Engines
1.25 Amp Or 3 Amp Unregulated Charging System
Optional 70 Watit Lighting

Optional
Ground-To-Kill Lead (White) |, Diode
i -
Vg " 1
1
" I
Lnght\ A |R Diode Ignition gf"k
’ 1 ug
\QD M[ 6 (Blue) Module
- - L1 o —
2 O S =
A 1 GND \\,B| (Red)
re1 0 1 Flywheel
: / 1 { / : Keyswitch Stator
bd ; : (Black)
Ll L i Optional Optional 70 Watt
f-. - P ——— 3 Lighting Stator
. Fuse
] s ! - 1 (Yellow)
= Optional :_L : EO_ |
Qil Sentry = Optional (> j & J
Switch Ammeter - S 7
(Indicator Light) Lights
Optional
Qil Sentry L o -
Swnch _.:‘ + O 0 O ‘O
(Shutdown) = : q
12 V. Battery _%_ Solenoid —Starter

Battery Charging System/70 Watt Lighting.

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

1.25 Amp Charging
Stator (2 Poles)

Lighting Stator
{6 Poles)

Lighting Lead {Yellow)

Diode

Charging Lead (Black)

Lighting Stator
(6 Poles)

3 Amp Charging
Stator (4 Poles)

Figure 8-12. 1.25 Amp Or 3 Amp Stator/70 Watt Lighting Stator.




Troubleshooting Guide
1.25 Amp Battery Charging System

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

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 systemn is OK.
valtmeter: If voltage is 12.5 volts @r less, the stator or
diode are probably faulty. Test the'stator and
diode (Test 2, 3, and 4).
2. Disconnect the charging lead from battery. 2. It voltage is 11,6 ¥glts or mare, stator winding
With engine running at 3200 RPM, measure la.0K.
voltage from charging lead to ground using a If voltage is [ess,than 31.5 volts, test stator
DC voltmeter. using an ehmmeter {Tests 3 and 4).
3. With charging lead disconnected from 3. [fresistanceis low in both directions, the
battery and engine stopped, measure digdeiSshorted. Replace the diode.
NO resistance from charging lead to ground . e . .
: . If resistance is high in both directions, the
h . A . g
CH?ORGE using an ahmmeter. Noke Tedding diode of stator winding is open. (Use lest 4},
BATTERY Reverse the leads and measure resistance

again.

In one direction, the resistance should be
infinity ohms (open circuit). With the leads
reversed, some resistance should be
measured {about midscale on BRx1range).

4. Cut the sleeving on the charging leadto

expose the diode connections.

Measure the résistance from thegtator side
of diode toground using an ohmmeter.

4. If resistance is 0.7/1.3 ohms, stator winding is
OK.

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

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

NOTE: Zeroc ochmmeters 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
1. With engine running at 3000 RPM, measure | 1. !f voltage is more than 12.5 volt
voltage across battery terminals using a system is OK.
G .
C voltmster If voltage is 12.5 volts or less 2
diode are probably faulty [’ r
and diode {Test 2, 3 :
2. Disconnect the charging lead from battery. 2. if voltage is 28 volts
is CK.
With engine running at 3000 RPM, measure 0
voltage from charging lead te ground using a If voltagesis .
DC voltmeter. g'a 3and 4)
3. With charging lead disconnected frcm 3. 40w in Doth directions, the
battery and engine siopped, measure \Repiace the diode.
NO resistance from charging lead to grcund .
. n ter N inG. s pigh in both directions, the
cu:gse using an chmmeter. Note reading winding is open. {Use Test 4)
BATTERY Reverse the leads and measure resistanc

again.

in one direction, the resistance should be

infinity ohms {open circuit). With the ieads
reversed, some resistance should be
measured {about midscale on Rx1

4. Cut the sleeving on the chargmg I

expose the diode conngtlio:

Measure the resistafic
diode to ground dsing'a

. If resistance is approx. 1.07 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. Replace stator.

. Replace burned out lights.

. If veltage is 15 volts or more, stator is CK.

Check for tgose connections or shorts in
wiring harness

if voltage is iess than 15 volts, test stater
using an chmmeter {Test 3)

. If resistance is approx. C.4 ohms, stator is

OK.

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

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

Ground-To-Kill Lead (White) lfpthﬂal Diode
[ (Violat) ' -
Light o Spark
L AR (Blue) Ignition Piug
:(:o)f_ M es Module L
ach =
e -4 GND LB (Red)
bR Pl AC 5 Flywheel
i 11 ! j : Keyswitch B+| Stator
1 1
AEEEDE o
™ b-1-d Optional AC
'+ - Fuse Rectitier-
= Optional | Regulator
Qil Sentry =  Optional
Opticnal Switch Ammeter
Qil Sentry {Indicator Light)
Switch
{Shutdown}) _l_—--o - kN
_— +o 0| ©
= Solenoid
12 V. Battery = Starter

Figure 8-13. Wiring Diagram - Electric Start Engines/15 Amp
Regulated Battery Charging System.

AC Leads —»

Rectitier-Regulator

Figure 8-14. 15 Amp Stator And Rectifier-Regulator.
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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 Concluslon
1. Insert an ammeter in B+ lead from rectifier- 1. tf charge rate increases when load is applied,
regulator. With engine running at 3600 RPM the charging system is OK and battery was
and B+ (at terminal on rectifier-regulator) to fully charged.
ground using;a DC-voltmeter, If charge rate does not increase when load)is
If voltage is 13.8 volts or more, place a applied, test stator and rectifier-regulator.
minimum load of § Amps™ ¢on battery to {tests 2 and 3).
reduce voltage. Cbserve ammeter.
"NOTE: Turn on lights, if 60 watts or more. Or
place a 2.5 ohm, 100 watt resistor across battery
terminals.
2. Remove connector from rectifier-regulator. 2. lfvoltage is 28 volts ormcore, stator is OK.
With engine running at 3600 RPM, measure Réctifier-regulaton is faulty. Replace the
No AC voltage across stator leads using an AC rectifier-régulator.
Charge volimeter. if voltagelis less/than 28 volts, stator is
To probably faulty and shouid be replaced. Test
Battery stator further using an ohmmeter (test 3).
3a. With engine stopped, measure the 3a. If resistance is 0.1/0.2 ohms, the stator is
resistance across stator ieads using QK,
an:.ohmmeter. If resistance is 0 ohms, the stator is shorted.
Replace stator.
Hf resistance is infinity ochms, stator is open.
Replace stator,
3b. With engine stopped, measure the 3b. If resistance is infinity ohms (no continuity),
resistance from edchistator lead to ground the stator is OK {not shorted to ground). If
using an chmmeter. resistance (or continuity) is measured, the
stator leads are shorted to ground. Replace
stator.
1. With enginefunning at 3600/RPM, measure 1. If voltage is 14.7 volts or iess the charging
voltage from Bt lead to ground using a DC system is OK. The battery is unable to hold
Battery voltmetet. charge. Service battery or replace as
Con"nuously necessary.
Charges At .
High Rate If voltage is more than 14.7 volts, the
rectifier-requlator is faulty. Replace
rectifier-regulator.
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Electric Start Engines
25 Amp Regulated Charging System

Optional
Qil Sentry
Switch ;
Optional
Shutdown :
( : __Ground-To-Kill Lead (White) 13'009
"y . !
I
Spark
Light Al R Pﬁ‘g
:C;: M 6-00_5 {Blue) Ignjtion =
arh l B | (Red) Medule
A ., eno \B AC
| } I | o Flywheel
: :’/: | j/{ Keyswitch | (Red) Be| Stator
I
i I | i AC
i L I
- Rectifier-
_| Regulator
N Optional
Ammeter
Optional —o— e
Qil Sentry =I +0 bo o fo
Switch = _T__SOIenoid ! Starter
(Indicator Light) 12 V. Battery =

Figure 8-15. Wiring Diagram - Electric Start Engines/25 Amp
Regulated 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 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 RFM
and B+ {at terminal on rectifier-reguiator) 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 batlery was
fully charged.

if charge rate does not increage when ioadis

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
voltmeter.

. If voltage is 28 volits ‘ermaore, stator is OK.

Reectifier-regulaton is faulty. Replace the
rectifierfegulator.

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

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

3a

. If resistance is 0.064/0.096 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 gachistator lead to greund
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‘tunning at 3600°RPM, measure
voitage from B+ lead to ground using a DC
voltmeter.

. If voltage is 14.7 volts or less the charging

system is OK. The battery is unable to hold
charge. Service battery or repiace as
necessary.

If voltage is more than 14.7 volts, the
rectifier-regulator is faulty. Replace
rectifier-regulator,
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BATTERY Batteries produce explosive hydrogen
gas while being charged. Charge the

Batteries are supplied by the equipment manufacturer. battery in well ventilated areas. Keep
A 12-volt battery with a rating of at least 32 amp. cigarettes, sparks, open flame, and
hr./250 is recormnmended. Refer to the equipment other sources of ignition away from
manufacturer’s instructions for specific information. battery at ail times.

To preven! accidental shorting and the
Battery Test resuliting sparks, remove all jewelry

when servicing the battery.
If the battery charge is not sufficient to crank the g ¥

engine, recharge the battery When disconnecting battery cables,
. " th always disconnegct the negative (-)
GAUTION: Do not attempt to"Jump start’ the {ground) cablé¥irst. When/connecting

engine with another battery. Starting
the engine with batteries larger than
those recommended can burn out the

battery cables, always ¢énnect the
negative cable tast.

starter motor. Befofe disconnecting the negative (-)
. ground ¢able, make sure all switches
Test the battery voltage by connecting D.C. are OFFAEON, a spark will occur at

voltmeter across the battery terminals — crank the
engine. If the battery drops below 9 volts while
cranking, the battery is discharged or faulty. Refer
to Figure 8-17.

the ground cable ferminal which could
cause an explosion if hydrogen gas or
gasogfine vapors are present.

Keep batteries and acid out of the
reach of children.

Battery Maintenance

DC Voltmeter
Regular maintenance will ensure the battery will

accept and hold a charge.

1. Regularly check the level of electrolyte. Add
distilled water as necessary to maintain the
recommended level.

CAUTION: Do not overfiil the battery. Poor
performance or early failure due to
loss of electrolyte will resuli.

2. Keep the cables, terminals, and external
surfaces of batiery 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 alicw the baking soda
solution to enter the cells as this will
destroy the electrolyte.

Figure 8-17. Checking Battery Voltage.

KEYSWITCH
Battery Charging The keyswitch used on Magnum engines equipped
] . , with instrument panels is shown in Figure 8-18. It
WARNING: Dangerous Acid, Explosive Gases! is a three position (OFF, RUN, START), break-

g Batteries contain suiphuric acid. To before-make type switch.

prevent acid burns, avpid contact with
skin, eyes, and clothing.




Position 1 - OFF

Position 2 - RUN

Position 3 - START

5 - Position
Connecior Body

S - Starter

Case
Ground

B - Battery

R - Rectifier

M - Module

Rear Of Switch

Stud Terminals

Solenoid

Case Ground Tab Terminal

‘A - Accessory

Figure 8-18. Keyswitch.

Testing

Test the switch for continuity using an chmmeter
or continuity test light. For eagh switch positiGng
continuity should be present actoss the termijnals
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 Sclenoid.

The solenqi€ is useddo,switch the heavy current
required by the siarterusing the keyswiich
{designed forigw current loads).

Testing

1.

Cennect an ohmmeter or continuity tester
across the stud terminals of solenoid.

. Apply 12 voits DC across the tab terminal and

caseground of solencid and observe
ghmmeter or tester.

NOTE: Apply positive (+) of voitage supply to
tab terminal; negative {(-) tc case ground.

. The ohmmeter or tester should indicate

continuity as long as voltage is applied. If
there is no continuity, the sclengid is
probably faulty and should be repiaced.

Check the sclenoid further using an
chmmeter (step 4).

. Measure the resistance ¢f the coil in the

solenoid using an chmmeter. Connect cne
meter lead to the case ground and ¢ne 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 chms, 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 8-2C.
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Commutator

l\\.;\ End Cap
1‘;\_

Thru
Bolts
Drive Shaft
Brushes /
And Springs
Starter Frame
Includes Permanent Magnets
( s ) Stop Gear
Stop Nut
Dust Cover
Figure 8-20. Ben actric Starter.
Operation ‘CAUTION: If the engine develops sufficient

When power is applied to the starfte
armature rotates. As the armat
drive pinion moves out on

When the engi
faster than
moves the drive pinic
gear and into etracteg’position. When
power is remove m the starter, the armature
pinian is held in the

ntinuousiy for more than 10
seconds at a time. If the engine does
not start, allow a 60 second cool-
down period between starting
attempts. Failure to follow these
guidelines can burn out the starter
motor.

CAUTION:

CAUTION:

speed to disengage the starter but
does not keep running (a “false
start”}, the engine rolation must be
allowed to come tc a complete stop
before attempting to restart the
engine. If the starter is engaged
whiie the flywheel is rotating, the
starter pinion and flywhee! ring gear
may clash. This can damage the
starter,

If the starter does not crank the
engine, shut off the starter
immediately. Do not make further
attempts 1o start the engine until the
condition is corrected. Do not jump
start using another battery. Using
batteries larger than those
recommended can burn out the
starter motor.

Do not drop the starter or strike the
starter frame. Doing so can damage
the ceramic permanent magnets.
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Troubleshooting Guide

Problem Possible Fault Carrection

1. Clean corroded connections and tighten loose connections.

Wiring 2. Replace wires in poor condition and with frayed or broken

insulation.
STARTER ror Switch
FAILS Slarter . it Bypass the switch or solenoid with a jumper wire — if starter cranks
TO ENERGIZE il normally, replace the faulty parts.
Solenoid
Batter Check specific gravity of battery. If low, recharge or replaceatiery as
y necessary.
Batter Check specific gravity of battery. if low, recharge or replace battery @s
¥ necessary.

Check for excessively dirty or worn brushes and gommutator. Clean

Brushes using a coarse cloth {not emery paper). Replace brushes if excessively

STARTER ENERGIZES or unevenly worn.
BUT TURNS Make sure the clutch or transmission is disengagedor placed in
SLOWLY Transmission neutral. This is especially important on equipment with hydrostatic
or drive. The transmission mustsbe exactly in neutralito prevent resistance

Engine which could keep the enginefrom starting.
Check for seized engine componénts 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 thestarter frame.

To prevent the starter from becoming
completely disassembled, make sure
the end ¢aps are taped and held
securely against starcter frame when
removing the'thru bolts. Reinstall the
thru bolts and tempprarily secure with
1/4-20 hex nuts to keep starter
assemblea.

Starter Drive Service

Every 500 operating hours or annually (whichever
occurs first), clean 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.

CAUTICON: Do not overtighten the vise as this
can distort the drive pinion.

. Remove the dust cover, stop nut, stop gear

spacet, anti-drift spring, dust cover spacer, and
drive pinion.

. Clean the drive shaft splines with sclvent. Dry

the splines thoroughly.

. Apply a small amount of Kohler electric starter

drive lubricant (Part No. 52 357 01) to splines.

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

. Apply a smail 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.
Torgue stop nut to 160 in. Ib. Install the dust
cover,
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Disassembly

1. Remove the dust cover, stop nut, stop gear
spacer, anti-drift spring, dust cover spacer, and
drive pinion. Refer 1o “Starter Drive Service.”

2. Remove the temporary nuts and thru bolts.
3. Remove the drive end cap and thrust washer.

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

oss Brush Springs
BN e Positive {+) Brushes

Negative {-)
Brushes

a2 Self-Tapping
" Negative Screws
- :Brushes

Figure 8-21.Commutator End Cap With Brushes.

1. Remove the brush springs from thé pockets in
brush holder.

2. Remove the seli-tapping screws and negative {-)
brushes.

3. Remove hex nut, splivlock washer, plain
washer, and fiber washer from the stud terminal.

Remaove the stud terminal with positive {+)
brushes, and piastic brush holder from end cap.

4. Reinstallthe brush holder and new stud
terminai with positive (+) brushes into end cap.
Secure with the fiber washer, piain washer, split
lock washer, and hex nut.

CAUTION: To prevent electric arcing, make
sure the stud ferminal and braided
brush leads do not touch the end
cap.

5, Install the new negative (-} brushes and secure
with the self-tapping screws.

6. Install the brush springs and brushes inte the
pockets in brush holder. Make sure the
chamfered sides of brushes are away from the
springs.

NOTE: Use a brush holder tool to keep the
brushes in the pockets. A brush holder tool can
easily be made from thin sheet metal. Refer to
Figure 8-22.

Sheet Metal Brush
Holder Tool Brush Holder Tool Installed

Over Brushes And End Cap

Figure 8-22. Brush Holder Tool

Commutator Service

Clean the commutator with a coarse, lint free
cloth. Do not use emery cloth. i the commutator is
badly worn or grooved, turn down on a lathe, or
replace the armature.

Reassembly

1. Insert the armature into the starter frame. Make
sure the magnets are closer to the drive shaft
end of armature. The magnets will hold the
armature inside the frame.

2. Install the thrust washer anc drive end cap.
Make sure the match marks on end cap and
frame are aligned. Refer to Figure 8-23.

Commutator

End Cap Match Marks

Maich Marks

Figure 8-23. Starter Assembly Match Marks
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. Install the brush holder tool to keep the brushes
in the pockets of commutator end cap. Refer to
Figure 8-22.

. Install the commutator end cap to armature and
starter frame. Firmly held the drive end cap and
commutator end cap 1o the starier frame.
Remove the brush holder tool.

. Make sure the match marks ¢n end cap and
frame are aligned. Refer to Figure 8-23. Install
the thru bolts and temporary nuts to keep the
starter assembled.

. Install the drive pinicn, dust cover spacer, anti-
drifting spring, stop gear spacer, stop nut, and
dust cover. Refer to “Starter Crive 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 oii level. On
stationary or unattended applications (pufips
generators, etc.) the flcat switch can ke
ground the ignition module tc stopthe
vehicular applications {garden tractors, mg&
etc.} and those equipped with a battery or eleq
start, the float switch can be&d to activate'd
“low oil” warning light.

NOTE: Refer to the@)eciﬁ
Information” section for

ions in the “General
angles of

The following instrug
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 engine/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 /16" gpen end wrench, turn switch
counterclockwise 1/4 TURN io lcosen. STOP
turning switch when flat surface on fleat switch
is in a horizontal position. (Flat surface paralle!
with base of oil pan and N.C./N.O. markings
down.) Refer to Figures 8-24 and 8-25.

4 . Float Switch Removal.

Ly
47 <w%s)) Pa rillel

Figure 8-25. Float Switch Removal.

8.20



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
harizontal position {parallel with base of oil
pan). Refer to Figure 8-26.

Remove Switch In
1/2 Turn Increments

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 logse enough for
you to do so.

When turning the float switch, use a
smooth, ¢ontinuous action for the
ENTIRE 1/2turn increment. Pausing
the rotation of the switch in the
position shown in Figure 8-27 will
causéthe floatto strike the oil pan.

De Not Pause Rotation
Of Switch With N.C./N.O.
Markings In This Position

If the float does strike the oil pan,
STOP turning the switch, then use
the following procedure.

A. Turn the switch clockwise until
the flat surface is in a vertical
pesition as shown in Figure 8-
25A. (N.C./N.C. markings on
teft.} This will allow the float to
return against the switch body.

B. Turn the switch
counterclockwise 1/4 TURN.
STOP turnifg switeh when flat
surface is'in a horizental
position. (Flahsurfate parallel
with'base of oil 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.

2

Make sure the engine/equipment is resting on a
fevel surface.

Remove the oil drain plug and drain oil from
crankcase.

. When adding this switch as an accessory,

remove and discard the 1/2" NPSF pipe plug
from the location in gil 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 oil pan,
INSTALL THE SWITCH BY HAND
as long as it is loose encugh for you
to do so.

. Apply Locite® No. 592 Teflon® sealant (or

equivalent) to the entire thread area of switch.

. Apply a thick film of clean SAE 30 oil to the float

and switch body as shown in Figure 8-28.

A

/

SAE 30 Qil

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.O. markings to the left.) Insert tnstall Switch In
1/2 Turn Increments

the switch into the oil pan and turn the switch
1/4 turn. STOP turning the switch when the flat
surface on switch is in a horizontal 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

1/4 Turn

— NSy

—

Figure 8-30, Float Switch Installation.

NOTE: Several,“1/2 turn increments™ may be
required until the,threads on switch engage in
oibpan.

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.

i\
(o)
n

Markings

e

Figure 8-29. Float Switch Installation.

l\
O

7. Turn theSwitch clockwisein 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 Rotati

HY f P o Not Pause Rotation
position {parallel with base of oil pan.} Refer to Of Switch With N.C./N.O.

Figure 8-30. Markings In This Position

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.

A. Turn the switch counterclockwise
until the flat surface is in a vertical
position, (N.C./N.O. markings cn
left.) This will allow the float to
return against the switch body.
Refer to Figure 8-29A.

B. Turn the switch clockwise 1/4
TURN. STOP turning switch when
flat surface is in a harizontal
position. {Flat surface parallel with
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 (8) to six
(6) full turns 1o obtain the proper position. Use a
9/16" open end wrench to tighten the switch.
The “N.C." markings on switch will be at the top
when the switch is positioned properly as
shown in Figure 8-32.

N.C./N.C.
Markings

e

.~ 7777

S

Figure 8-32. Float Switch Installation,

Float Switch Test

Test switch for continuity by placing an ohmmeter
of continuity test light across leads. Refer to
Figure 8-33.

Switch Position Continuity
A No {Switch open)
B Yes (Switch closed)

-

s Position A

‘\'.

\ Positioh A

e
Pgsition B

Posmon B

Figure 8-33. Float Switch Test.

Perform the following tests to ensure that the float
switch is positioned and working properly before
connecting the leads.

NOTE: These test apply to engines equipped with
a standard oil pan and dipstick. Special oil pan
and/or dipstick arrangements can give inaccurate
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 cil 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
with the "N.C.” markings at the top. Refer to
Figure 8-32.

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,
the oil pan must be removed.,

C.Replace a faully or broken switch with a new
one. (See “Fioat Switch installation™.)
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.




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 shouid be “off.”

3. Stop the engine. Drain the oil until the oil level
is below the “L" mark on dipstick. If properly
wired, the engine wil! 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 instatlation.

N
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VASNUM

Single Cyiinder Engine
Service Manual
Models M8, M10, M2

M14, M16

TP-2203-A 3/86

SECTION 97

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 camshaft.
When the engine is rotating at low cranking
speeds (600 RPM or lower) the flyweights are heid
by the spring in the position shown in Figure 9-1.

in this position, the®ab on thelarger flyweight
protrudes abovethe exhaust/Cam lobe. This lifts
the exhadstvalve off of its seat during the first part
of the'compression strgke. The reduced
compressign results in an effective compression
ratio'@fabout 2:1 during cranking.

After the'gngine 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 (Open)
Camshaft \

N 7

Flyweights

Exhaust
Valve (Closed)
Camshaft . \ /

7 I £

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 fuil 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.

* Manuai starting (rope start or retractable start} is
much easier. Without ACR, manual starting at
full compression weouid 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 neec 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 fasteri
weather than those without ACR.

® Engines with ACR can be started wit
plugs that are wern or fouled. Engines
ACR probably couid not bé started with th
same plugs.

INSPECTION AND SE

The ACR mechanism i eme gged and
virtualiy troudlefree. If har: ing is
experienc haust vaive for lift as

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
cytinder during the compression stroke, the
exhaust valve should lift off the seat slightly.

'f 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 repiace 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 wiil be
required.

COMPRESSION TESTING

Because of the ACR mechanism, it.i
obtain an accurate compressis i

To check the condition of.
chamber, and related mec
inspection and J
recommepnded.

3, physical
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MAGNUM

Single Cylinder Engine
Service Manual
Models M8, M10, M12

M14, M16
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KOHLER
EREMES

MODEL M8
DISASSEMBLY PROCEDURE

SECTION 10A -

WARNING: Accidental Staris!
Before servicing the engine or
A equipment, always remove the spark
plug fead to prevent the engine from
starting accidentally. Ground the lead
to prevent sparks that could cause
fires.

The following sequence is suggested for complete
engine disassembly. This procedure may have to
be varied slightly to accommodate options or
special equipment.

Clean all parts thoroughiy as the engine is
disassembled. Only clean parts can be accurately
inspected and gauged for wear orsdamage. There
are many commercially available cleaners that
quickly remove grease, oil, andgrimg 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 inoperation—
even small amountsof these cleaners quickly
break down@he lubricating properties of engine
oil.

Disconnect sparkplug’lead.

Brain oil from crankcase.

Remove air cleaner.

Remoxe muffler.

Removeregtifier/regulator.

Remove choke linkage, throttle linkage, and
carburetor.

. Remove fuel pump.

. Remove external governcr components, and

throttle and choke controls.

9. Remove retractable starter.

10. Remove electric starter and solenoid.

11. Remove fuel tank.

12. Remove cylinder head baffle, blower housing,

and side air baffles.

R e

0o~

13.
14.
15.
16.

17.
18.
19.
20.
21,
22
23.
24.
25.
26.
27.

Remove breathgefassembly:

Remove spark'plugand gylinder head.
Rema¥e ignition module and air baffle.
Remove drive cup or'rope start pulley, grass
screen/flywheel, and fan.

Remove stator.

Remoyve valves.

Remove @il pan.

Remove/connecting rod and piston.
Remove piston from connecting rod.
Remove piston rings.

Remove crankshaft and bearing plate.
Remove camshaft and tappets.
Remove governor gear and cross shaft.
HRemove oil seals.

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 10A-1.

Air Cleaner Cover Spark Plug

Lead

Wing Nut

Qil Drain
Plug

Qil Drain
Plug

Figure 10A-1. Removing Spark Plug Lead, Oil Drain
Plug, And Alr 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.

Element Caver Nut ﬂ

4 Air Cleaner

: Breather &
e Hose

REMOVE RECTIFIER-REGULATOR
Refer to Figure 10A-5.

Connector

Hex'Cap
Sems Screws

Ve

Rectifier-Regulator
L.

Figure 10A-3. RemovinglAir Cleaner Base.
3. Remove the screws, air cleaner base, gasket,
and breather hose.
REMOVE MUFFLER

1. Remove cap screws, muffler, dasket, and heat
shield. Refer to Figure 10A-4.

Heat
Shield

Muffler

Cap Screws B¢

Figure 10A-4. Removing Muftler.

Figure 10A-5. Removing Rectifier-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 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 flames, and other sources of
ignition away from the engine. Wipe up
spitled 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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k Siotted Hex Ca

Fuel
Line  pyel

Governor

Palput

Carburetor Juamy

——

Throttle And
Choke Control|
Assembly

Cross
Shaft

Fuel Pump
; Inlet Fitting

Hex ap
SemsSc!ew

Garnor
Spring

Sems Screws

Spacer
Handle Bracket

Wing Nut

And Plain Washer Spacer

Choke

Hex Cap Screw
Lever And Plain Washer

Figure 10A-7. Removing Fuel Pump, External Governor
Compoenents, And Throttle and Cheke Controls.

REMOVE EXTERNAL GOVERNOR
COMPONENTS, AND THROTTLE AND
CHOKE CONTROLS

Refer to Figure 10A-7.

Figure 10A-6. Removing Choke Linkage,
Throttle Linkage, And Carburetor.

REMOVE FUEL PUMP

WARNING: Explosive Fuel!

A Gasoline ' may be presentjin fuel pump
and fuel system. Gasoline is extremely
flammable, and its vapors can explode
ifignited. Keep cigarettes, sparks,
opemilames, and other sources of
ignitionaway'from engine. Wipe up 2. Loosen the palnut and remove governor arm
spilied fuglimmediately. from cross shaft. Remove the governor spring.

1. Note the position of the governor spring in
governor arm.

1. Discennect thefuel line from fuel pump intet
fitting.\Refersdo Figure 10A-7.

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

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
so equipped).
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REMOVE RETRACTABLE STARTER

1. Remove the screws and starter assembly. Refer
to Figure 10A-8.

Retractable
Starter

Screws (5)

Figure 10A-8. Removing Retractable Starter.

REMOVE ELECTRIC STARTER AND
SOLENOID

1. Remove the lead from stud terminal of electric
starter. Refer to Figure 10A-8.

B Top Thru Bont § e'®
Masking Tape A Self-Tapping

S SCrew
L =

Stud
< Terminal

Starter
Tail Brace

; A
Palnut, Plain Washer,
And Hex Cap Screw

Bottom Thru Bolt [
And Plain Washer

Solillmd r =

Figure 10A-97 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. Hoid the commutator end cap against frame,
and carefully remove top thru bolt. Remove
starter from bearing plate. Refer ic Figure
10A-10.

Figure 10A-10. Removing Starter From Bearing Plate.

CAUTION: The starter may beconie
disassemblediifthe end caps are not taped or
held against the frame.

6. Reinstdli'the thrl bolts and two 1/4-20 hex nuts
to keep starter assempled during remaining
engine disassemblys

7. Remove the leads from solenoid. Remove the
palnuts, screws, and soienoid from bracket.

REMOVE FUEL TANK

WARNING: Explosive Fuel!

A Gasoline may be present in fuel tank
and fuel system. Gasoline is extremely
flammable, and its vapors can expiode
if ignited. Keep cigarettes, sparks,
open flames. and other sources of
ignition away from engine. Wipe up
spilted fuel immediately.

1. Remove the fuel line from tank cutlet fitting.

2. Remove the hex cap sems screws, truss head
screws, and fuel tank with bracket. Refer to
Figures 10A-11and 10A-12.

Cylinder Truss Head Screws Fuel

Head Batfle ‘ Tank

Figure 10A-11. Removing Fuel Tank.
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Hex Cap Screws
And Plain Washers

w
Fuel Tank

).~ Bracket

Hex ap
Sems Screws

Hex Cap Cylinder Head Baffle

Sems Screw

Spark Plug
Lead Clip

Breather
Cover

Palnut

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.

Figure 10A-14. Removing Cylinder Head Battle,
Bloweér Housing,And Breather Cover.

2. Remove the self-tapping/sCrews, hex cap screw,

plaip®washer, side air patfle, keyswitch panel {if
se@'equipped)pand blower housing. Refer to
Figure 10A-15,

Hex Cap Screws
And Split Lock Wasyers —

Bracket

Crankcase

Cap Screw And

Side Air Baffle #
e .- Plain Washer

Blower
Housing

Self-Tapping
Screw

™~
- \
Keyswitch 3 B Secif-Tapping Screw
Panel = And Lock Washer

Figure 10A-13.Removing Fuel Tank Bracket
From Crankcase.

REMOVE CYLINDER HEAD BAFFLE,
BLOWER HOUSING, AND SIDE AIR
BAFFLES

1. Remeve the hex cap sems screw, spark plug

lead clipplain washer, self-tapping screw, and
cylinder head baffle. Refer to Figure 10A-14.

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.

10A.5
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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

Hex Cap Screws (2)
And Plain Washers (5)

Spark Plug

Fuel Tank
Bracket

Kill Lead

Ignition

High-Tension Lead
4 Module

Air Baffle

7 S

Lo

Hex Cap <
Sems Screws

;Y A -
Y #as

f ! V-

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.

Figure 10A-18. Removing Ignitign Mgdule And Air Bafile.

2. Remove the high-tension 1€8d and kill lead from
slots inbatfle. 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 fiywheel 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.

Strap
Wrench

S

Hex Nut And
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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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

Grass Screen
Plain Washer //" &
Hex Nut

Grass Scréen

Flywheel
Hex Nut
Rope Pulley
Grass Screen
Retainer /

Figure 10A~21. Removing Grass Screen, Rope Pulley,
And Flywheel - Rope Start Models.

2. Hold the flywheelbwith‘strap wrench and logcsen
hex nut (Refer,to Figure 10A-19). Remove the
hexsnut, ptain 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.

Hex Nut

Flywheel

Plain Washer

Grass Screen

Figure 10A-23.Removing Grass Screen And Flywheel -
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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g

: L;x Flange 2
Screws (3)

Figure 10A-24. Removing Fan From Flywheel.

WARNING: Ignition Magnet {s Not Removabile 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.
Repiace the flywheet if magnet is
damaged.

REMOVE STATOR

1. Remove the connector body from stator leads.
Refer to Figure 10A-25.

Valve Spring
Compressor

Valves

Valve Springs

Intake Vaive

Exhaust Valve Spring Retainer

Rotator

o

Stator Leads

Stator

Pan Head Screws

@

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 vaives
closed and piston flush with top of bore).

2. Compress the valve springs with a valve spring
compressor and remove kKeepers. Refer to
Figure 10A-26.

Figure 10A<26. Removing Valves.

3. Remove the valve spring compressor, then
remove the valves, intake valve spring retainer,
exhaustvalve rotator, and valve springs.

NOTE: Some modeis 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.

Hex Cap

P
Solenoid
Bracket

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 oil pan. Remove the oil pan
and gasket from crankcase. Refer to Figure
10A-28.

Hex Nuts, Split Lock
Washers And Plain Wa

e

g Crankcase
.y

Handle
. Bracket

Gasket #” |

Qil Pan

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.

Figure10A-29. ﬁeméving Cpﬁne-t:ling ﬁod And Piston.

NOTE: Ifacarbon ridge is present at top of
bore, use a ridge reamer tool to remove it before
attempting to remove pisten.

2. Carefully push the connecting rod and piston
out top of bore.

REMOVE PISTON FROM CONNECTING
ROD

1. Remove the retainer and wrist pin. Separate the
piston from connecting rod. Refer to Figure
10A-30.

- Piston

Wrist Pin

cnnect!ng Rod

Figure 10A-30. Removing Pisten From Connecting Rod.

REMOVE PISTONRINGS

1. Remove the top and cénter compression rings
using a ring expander tool. Refer to Figure
10A-31,

Center Compression Ring

Top Compression Ring

/

Piston _
Oil Cantrol Ring

Ring Expander Toal

Figure 10A-31. Removing Piston Rings.

2. Remove oil control ring rails, then remove raits
spacer.

REMOVE CRANKSHAFT AND
BEARING PLATE

NOTE: To make reassembly easier, mark the
positions of the fue! 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
bearing plate 1o 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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Bearing Plate

PTO Side 4 Bearing Plate Side
- o — -

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 piug on bearing
plate side) out of crankcase from PTO side.

. 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 piagcopper washer, and

governdr.gear. Refer to Figures 10A-35 and
10A-38.

Bushing Nut

Camshai! S§E

Bearing Plate Side

Copper Washer \

Figure 10A-33. Removing Camshaft.

. 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 PTO side ¢f 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.

REMOVE OIL SEALS

1. Remove the oil seals from crankcase and
bearing plate.

1. Press the bearings out of bearing plate and
crankcase.

NOTE: If bearings have remained on the
crankshaft, remove using a puller.
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SECTION 10B-
MACNUM

Single Cyiinder Engine

Service Manual MODELS M10, M12, M14, M16

Models M8, M10, M12

reaa e DISASSEMBLY

KOHLER
WARNING: Accidental Staris! 13. Remove electricystarter.
A Before servicing the engine or 14. Remove cylinder bead baffle, biower housing,
equipment, always remove the spark andrside air baffies.
plug lead to prevent the engine from 15. Remove spark (plug and cylinder head.
starting accidentafly. Ground the lead 16 Remove ignition moduie and air batfle.
to prevent sparks that could cause 17. Remove drive cup or rope start pulley, grass
fires. screen, flywheel and fan.
. . 18. Remove stator.
The following sequence is suggested for completg 19. Remove valves.
enging disa_ssembly. This procedure may have to 20. Remove oil pan.
Ese\ﬁgle;jqi:g::g;o accommodate options.or 2% Remove c_onnecting rod and piston.
) 22 'Remove piston from connecting rod.
Clean all parts thoroughly as the engine is 23. Remove piston rings.
disassembled. Only clean parts can be accurately 24. Remove crankshaft and bearing plate.
inspected and gauged for wear or.damage. There 25. Remove camshaft and tappets.
are many commercially available cleaners that 26, Remove balance gears.
quickly remove grease, oil, and.grime from engine 27. Remove governor gear and cross shaft.
parts. When such a cleaner is used/follow the 28. Remove oil seals.
manufacturer’'s instructions carefully. Make sure 29. Remove bearings.

all traces of the cleaner are removed before the

engine is reassembled and placed inOperation— DISCONNECT SPARK PLUG LEAD

even small amodnts,of these cleaners quickly DRAIN OIL FROM CRANKCASE

break downghe Iubricating properties of engine

ol 9.prop g REMOVE AIR CLEANER

1. Remove the wing nut and air cleaner cover.
Refer to Figure 10B-1.

1. Bisconnect spark piug lead.

2. Drainyoil frgm crankcase. Spark Plug
' Muffler Lead

3. Removeyair cleaner.

4. Remove mufiler,

5. Remove rectifier/regulator.

6. Remove choke linkage, throttie linkage, and Wing Nut

carburetor.
7. Remove external governor coempenents, and

throttle and choke controls.
8. Remove breather.
9. Remove fuel pump.
10. Remove retractable starter. Qil Drain
11. Remove fue! tank and solenoid. Plug
12. Remove oil fill/dipstick tube.

.Air Cleaner Cover

Figure 10B-1. Removing Spark Plug Lead, Qil Drain
Piug, Air Cleaner Cover, And Muffler.
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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 s Precleaner

Hex Cap Rectifier-Regulator

Sems Screws

Connector g

Alr Cleaner
Base

Screws

Seal

< :
Ay Breather
B Hose

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 tireaded exhaust pipe.
Refer to Figure 10B-1,

REMOVE RECTIFIER-REGULATOR

1. Remove two screws and the reclifier-regulator.
Refer to Figure 10B-4.

2. Remove the electrical connector from the
rectifier-reguiator.

Figure 10B-4. Removing Reclifier-Regulator.

REMOVE CHOKE LINKAGE, THROTTLE
LINKAGE, AND CARBURETOR

WARNING: Explosive Fuel!

A Gasoline may be present in carburetor
and fugksystem. Gasoline is extremely
flammable, and its vapors can expicde
if ignited. Keep cigareftes, sparks,
open flames, and cther sources of
ignition away from the engine. Wipe up
spified fuel immediately.

1. Remove the throttle linkage from the nylon
inserts in governor arm and carburetor throtile
lever. Remove the choke linkage from the nylon
insert in the choke control lever, then frem the
carburetor choke lever. Refer to Figure 10B-5

2. Close the fuel shut-off valve at fuei tank (if so
equ:pped) or drain fuel from tank.

Throttie Linkage ~smm Slofted Hex Cap
: Y ¢t Sems Screws (2)

Gaskei =

Figure 10B-5. Removing Choke Linkage, Throttle
Linkage, And Carburetor.

3. Loosen the hose clamp and remove fuel line
from the carburetor iniet.

4. Remove two slotted 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. Loosen palnut and remove governor arm from
cross shaft. Refer to Figure 10B-7.

Breathery, Selt-Tapping
Cover And . Screw
R Gasket i

Governor Arm

Palnut

Governor | { 3%,
Spring ;

Gasket =

Cam Gear Throttle And Choke Hex Cap Screw
Cover Control Assembly  And Plain Washer

Figure 108-7. Removing External Governor Components,
And Throttle And Choke Controls.

NOTE: Loosening painut 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, regd 'stop, reed; breather
plate, gasket, and stud4Refer to Figlre 10B-8.

Breather
Plate

Breather
.. Cover And
~ Gasket Y

Figure 10B-8. Removing Breather Components.

REMOVE FUEL PUMP

1. Disconnect the fuel line irom 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 assembly.
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REMOVE FUEL TANK AND SOLENCID

WARNING: Explosive Fuel!

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
flfames, and other sources of ignition
away from engine. Wipe up spilled fuei
immediately.

1. Disconnect leads from starter and solenoid.
Refer to Figure 10B-10.

Sell-aping :_

. Fuel Tank

B Solenoid

Figure 108-10. Removing Fuel Tank.

2. Remove the self-tapping screws and soléfoid
from the fuel tank lower bracket.

3. Remove the fuel line from tank outiet 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 flel
tank. Refer to Figure 10B-11.

Acorn Plain Washers

Fuel Tank

Starter Tail
Brace

Fuel Tank
Lower Brackel

Self-Tapping
Screw

Figure 10B;11. Removing Fuel Tank.

5. Remove two hex cap sems screws and fuel tank
with bracket. Refer to Figure 10B-12.

Oil Fill/Dipstick
jube

Hex Cap
| Sems Screws

Figure 10B-12. Removing Fuel Tank And Ol
Fill/Dipstick Tube.

6. Remove palnuts, fuel tank lower 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 Tape

mae Top Thru Bolt

_Bpark Plug
k. Lead Clip

Self-Tapping
Screw

Carburetor Side
Alr Baffle

Figure 10B-13. Removing Starter Tail Brace And Starter.

2. Remove the self-tapping screw, bottom through
bolt, and starter tail brace.

3. Hold the commutator end cap against frame and
carefully remove top thru bolt. Remove starter
from bearing plate. Refer to Figure 10B-14.

Flgure 10B-14. Removing Starter.

CAUTION: The starter,may become
disassembled if end caps are not
taped or held against frame.

4. Reinstail thru boits and two (2) 1/4-20 hex nuts
to keep starter assembled during remaining
engine disassembly.

REMOVE CYLINDER HEAD BAFFLE,
BLOWER HOUSING, AND SIDE AIR
BAFFLES

1. Remove the hex cap sems screw, plain washer,

spark plug lead clip, and carburetor side air
baffle. Refer to Figure 10B-15.

Figure 10B-15. Removing Carburetor Side Air Baffle.

2. Remove the hex cap:sems screw, plain washer,
self-tapping screw, and starter side air baffle.
Refer to Figure 10B-16.

Cylinder Head Batfle A

Truss Head
g Screw
Blower Housing
Starter Stde
Air Bafile

Hex Cap

. Screw And
Self-Tapping :""" Plain Washer
Screws

Figure 10B-16. Removing Starter Side Air Baffle,
Cylinder Head Batfle And Blower
Housing.

3. Remove the truss head screw and cylinder head
baffle.

4, Remove the remaining self-tapping screws and
the blower housing.

REMOVE SPARK PLUG AND CYLINDER
HEAD

1. Remove the spark plug, hex cap screws, lifting
strap, bex spacer screw, plain washers, cylinder
head, and gasket. Refer tc Figure 10B-17.
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Hex Cap Screws

Cylinder Head
And Plain Washers 3

Hex Spacer
Screw And

Lifting Strap

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.

Always use a puller to remove flywheel
from crankshaft. Do not strike the
crankshaft or flywheel, as these parts
could become cracked or damaged.

Hex Cap Screw

And Plain Washer
AN

AN

N

Spark Plug Lead Air Baffle

Kill Lead

Ignition
Madule

I Hex, Cap
k Seme Screws

Figure 10B-19/ Remaving Flywheel Fastener.

Rope Start Models

1" Remove the grass screen retainer and wire
mesh grass screen from rope puliey. Refer to
Figure 10B-20.

Figure 10B-18. Removing Ignition Module And Air
Batile.

2. Remove the spark pluglead 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 1o
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.

Plain Washer

Hex Cap Screw

Grass Screen -
Retainer

Figure 10B-20. Removing Grass Screen, Rope Pulley,
and Flywheel — Rope Start Medels.
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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 nylon
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
crankshafl (Refer to Figure 10B-19). 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 Modeis.

2. Remove the grass screen from the fan.

Electric Start Models

1,4Remove the grass/screen from the fan. Refer to
Figure 10B-22.

Flywheel And Fan

Grass Screen

Hex Cap Screw

Figure 10B-22. Removing Grass Screen And Flywheel
~— Electric Start Models.

2. Hold the flywheel with a strap wrench and
loosen hex cap screw securing flywheel to
grankshaft (Refer to Figure 108-19). Remove the
hex cap screw and plain washer.

On All Models

3. Remove the flywheel from the crankshaft using
a puller.

4. Remove the hex cap screws, fan, and spacers, if
necessary. Refer to Figure 10B-23.

Flywheel
Fan

Hex Flange
Scrows {4)

Figure 10B-23. Removing Fan From Flywheel.
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WARNING: Ignition magnet Is not removable or
A serviceable!

Do not attempt t0 remove ighition
magnet from flywheel. Loosening or
remaoving magnet mounting screws
could cause the magnet to come off
during engine operation and be thrown
from the engine causing severe infjury.
Repflace 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
t0B-24.

Stator Leads

Stator Lead
Clip

n Head Screu"§

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 eompression stroke (both valves
closed and pistan flush with top of bore).

2. Compress the valve springs with a valve spring
compressor and remove the keepers. Refer to
Figure 10B-25.

Valve Spring
Caompressor

Valve

DN

=

Figure”10B-25 | Removing Valves.

3./Remove the valve spring compressor, then
rempove the valves, intake vaive spring lower
retainer, exhaust valve rotator, valve springs,
and valve spring upper retainers. Refer to Figure
10B-26.

: Valve Spring
Upper Retainers

Vaive Sprirl

JTT———

Exhaust Valve
Rotator

' Intake Valve .
! Spring Lower Retainer

Figure 10B-26. Removing Vaives,

NOTE: Some models use a valve rotator on
both valves.

REMOVE OIL PAN

CAUTION: Make sure the piston is at top dead
center in beore to prevent damage o oil
dipper on connecting rod.

1. Remove the hex cap sems screws, oil pan, and
gasket. Refer to Figure 108-27.
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) .
Hex Cap
Sems Screws {4)

e,

‘ Crankcase Wrist Pin

Connecting Rod

Qif Pan Retainer

Figure 108-27. Removing Oil Pan. Figure 10B-29. Removing Piston From Connecting Rod.
REMOVE CONNECTING ROD AND REMOVE PISTON RINGS
PISTON 1. Remove the top and genter compression rings
1. Remove the hex nuts and connecting rod cap. and the oil.eontrolring spacer using a ring
Refer to Figure 108-28. expander tool. Refer to Figure 10B-30.

Center Compréssion Ring

Top Compression Ring
Qil Control Ring Spacer :
- R

Ring Expander Tool

Figure 10B-28. Removing Connecting Rod And Piston, Figure 10B-30. Removing Plston Rings.

NOTE: Ifa carbon ridge is present at top of 2. Remove the rails and expander spring(s).

bore, use a ridge reamentool to remove it before
attempting to remove piston. REMOVE CRANKSHAFT AND

2 Larefully push the connecting rod and piston BEARING PLATE

out top of bore. NOTE: To make reassembly easier, mark the
positions of the fuel line and wiring harness
REMOVE P'STON FROM coNNECT'NG befof.e removing the bea.rlng 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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Camshaft Pin

Hex Cap Sems £
Screws

Figure 10B-31. Removing Bearing Plate Mounting Figure 10B-33. Removirig Camshaft.
Screws.
3. Mark the tappets as bejng either intake or
2. Remove the bearing plate from the crankshaft exhaust. Referdo.Figure 10B-34yRemove the
using a puller. Refer to Figure 10B-32. tappets frogf'the grankcase,

Bearing Plate

Bearing Plate Side

PTO Side
Figure 10B-32. Removing Bearing Plate Using A Buller. Figure 10B-34. Removing Tappets.
NOTE The front beagig may remairi Bither in NOTE: The intake valve tappet is closest to the
the bearmg pigte or on theécrankshaft when the bearing plate side of crankcase. The exhaust
bearing plate is removed. valve tappet is closest to the PTO side of
3. Press the crankshaft/out,of the'¢fankcase from crankcase
the PTO side.
. ) , REMOVE BALANCE GEARS
NOTE_ A the repair does not require separating
the bearing plate fromgrankshait, the 1. Remove the retaining rings, shims, balance
crankshaft and bearifig plate can be pressed out gears with needle bearings, shims, and spacers.
as an assembly. Refer to Figure 10B-35

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 piate side of camshaft).
Reter to Figure 10B-33.
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Balance Gears

Retalning
Rings

Figure 108-35. 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\

Copper Washer P

Cross Shaft

Stop Pin

Figure 10B-36. Removing Governor Gear And Cross
Shatt.

Figure 10B-37. Removing Governor Gear And Cross
Shafk:

2. Remoyebushing aut and sleeve. Remove ¢ross
shaft frominside grankcase.

REMOVE OIL SEALS

1. Removeithe pil 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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MACGNIM

Single Cyiinder Engine

Models M8, M10, M12

KOHLER
ERAYINES]

INSPECTION AND
vaon iull  REPAIR/RECONDITIONING

SECTION 11

All parts shoutd 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, oil and grime accumulation from
engine parts. If such a cleaner is used, follow the
manufacturers instructions carefully, and make
sure that all of the cleaner is removed before the
engine is reassembled 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 Rebuildipg,
for additional information. Also available is TP-
2159, Measurement Guide, whigh you can use {6
record your inspection results.

FLYWHEEL
Inspection

Inspect the flywheel for cracks, and the flywheel
keyway for damage. Replace flywheel if cracked.
Replace the flywheel, the crankshaft, and the key if
flywheel key is sheared or the keyway damaged.

Inspect ring gear for eracks 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” cylinder head
gasket. If the gasket fails, high temperature gases
can burn away portions of the aluminum ailoy
head. A cylinder head in this condition must be
replaced.

If the cylinder hea@ appears ingood condition, use
a block of wood or plastic scraper to scrape away
carbonsdeposits. Be careful not to nick or scratch
the aluminumgespecially in gasket seating area.

The eylinder head should also be checked for
flatness. Use a feeler gauge and a surface plate or
a piece of platé glass to make this check. Cylinder
head flatness should not vary more than .003"; if it
does, replace the cylinder head (refer to Figure
=1y

Apply Slight
Downward
Pressure

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.




CYLINDER BLOCK 3. When bore is within .0025" of desired size,

Inspection And Reconditioning remave coarse stones and replace with
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 stenes (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, tco high an
angle will result in high oil consumption {see
Figure 11-2).

Scoring of the Cylinder Wail: 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 frem inadequate 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
atlow usage of the available oversize piston and
ring assemblies. Initially, resize using & boring bar,
then use the following procedures for honing the

cylinder: Figure 11-2. Cylinder Bore Crosshatch After Honing.

Honing 44After 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 drillsiordrill
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 hong, proceed as
follows:

1. Lower hope into bore andafter centering, adjust
so that stones are in centaet with the cylinder
wall. Use of a commergial 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.

NCOTE: 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.
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5. Thoroughly clean cylinder wall with scap and
hot water. lUse a scrub brush to remove all
traces of boring/honing debris. Dry thoroughly

. Use an inside micrometer, telescoping gauge, or

bore gauge and measure the cylinder bore. Take
the measurement approximately 2-1/2" below

and apply a light coat of SAE 10 il to prevent the top of the bore and perpendicuiar to the
rust. pisten 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 intc the cylinder bore, 2 minus step 1). Clearance should
it is necessary that the clearance he accurately be: .007”/.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 Seryice

piston-to-bore clearance—it will yield inaccurate

. Carefully inspect valve meghanism parts. Inspect
measurements. Use a micrometer. y P P P

valve springs and’related hardware for excessive
The foliowing procedures should be used to wear or distortion, Valve spring free height should
accurately measure the pistgn to bore clearance: be at gpproximately the/dimension given in the
chart below. Check valves and valve seat area or
inserts for'evidence of deep pitting, cracks or
distortion. Check ciearance of vaive stems in
guides. Sge 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.

= = ]
D1— D1 Valve Spring Free Height (New).
Model Intake Exhaust
M8 1.80" 1.53"
M10, M12 1.80" 1.63"
Style A—Measure pisto?;::r:eier (D1) ;:erpendicufar M14, M16 1,53" 1.53"

topiston pin just below the oil ring groove.

Hard starting, or loss of power accompanied by
LC i . high fuel consumption may be symptoms of faulty
= — =] valves. Although these symptoms could also be

B e R ttiributed to worn rings, remove and check valves
(R TEITRR a ' :

>
b N5
g%ﬁ‘;’.‘.’:’.. sy

first. After removal, clean valve head, face and
stem with power wire brush and then carefully
- D1 inspect for defects such as warped valve head, 1 1

D1——— — . .
{ excessive corrosion or worn stem end. Replace
—T ' valves found to be in bad condition, A normal valve
and valves in bad condition are shown in the

accompanying illustrations.

-— D1

e 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

1A Ay L 1%
T < N
H H
i — - N ~ b
J :
\
3 R L
. | C% |
X B N =
!
M10, M12,M14 M16
Dimension Intake Exhaust Intake Exhaust Intake Exhaust
A | Seat Angle 89° 89° 89° ge° 8g° 89°
B | Seat Width 037/.045 .037/.045 .037/.045 J037/.045 .037/.045 .037/.045
C |[InsertQ.D. — 1.2525/1.2535 — 1.2528/1.2585(1.5035/1.5045(1.5035/1.5045
D | Guide Depth 1.281 1.312 1,996 1.996* 1.998" 1.996°
E | Guide L.D. .312/.313 .312/.313 3124313 .312/.313 .312/.313 312/.313
F | Vaive Head Diameter 1.380/1.370 | 1.130/1.120 | 1.380/1.870 | 1.130/1.120 | 1.380/1.370 | 1.380/1.370
G | Valve Face Angle 45° 45° 45° 45° 450 45°
H | Valve Margin (Min.) .031 .031 2031 .031 .031 .031
i Valve Stem Dia. .3103/.3110 e 310373110 — .3103/.3110 —
Valve Stem Dia. @ J — .3074/.3081 —_— .3074/.3081 — .3074/.3081
Valve Stem Dia. @ K — .3084/.3081 —_— .3084/.3091 e .3084/.3091
d | () Measurement
Location — 2:530 — 3.060 e 3.060
K | (I) Measurement
Location — .535 e .835 — .835

“Approximate. Should be flush with top of valve guide counterbore.

Figure 11-5. Valve Detaiis.

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 vailve will allow
leakage resulting in a burned valve on one side only.

Overheating: An exhaust valve subject 1o overheating
wiil have a dark discoloration in the area above the valve
guide. Worn guides andifaulty valve springs.may cause
this condition. Alsg checkifor clogged airlintake,
blocked fins, and Jean fuel mixture when this condition
is noted.

Coking: Coking is normal onintake valves and is not
harmful. If the seatds good, the valve could be reused
after cleaning.

Carbon Cut: Excessive butldup 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 Corrosion: 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 resuit from using stale
gasoline. This condition 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 ciearance 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 toFigure 11-
6 and proceed as follows:

Slide
Hammer

-
i Adapter

]

I

Cylinder
Block

Stud — 5/16” x 2-1/2" (M8)

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 cleah and free of
nicks or burrs,

2. Using valve guide driver (referto “Special
Tools" section), align and then press guide in
until valve guide drivep’bottoms on valve guide
counterbore.

3. Valve guidées are often slightly compressed
during insertiond Use a piloted reamer and then
a finishing reamer to fesize the guide bore to
.3125". Referto Figure 11-7.

5/16"
Reamer

5/16" x 3-1/2" (M10, M12, M14, M16)

Figure 11-6. Pulling Valve Guide (Typical).

1. Install 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 pitted, 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 Kobhler 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.
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Remove Valve Seat Insert NOTE: Make sure sharp lip on pulier {see insert)
engages in joint between bottom of valve seat

To remove a valve seat insert, refer to Figure 11-8 insert and cylinder biock counterbore, all the

and proceed as follows:

way around.
4. Continue to tighten nut until puller is tight
3/16" Hex against valve seat insert
a Wrench g ’
5. Assemble adapter to valve seat puller forcing
Valve Seat . .
Insert screw and slide hammer to adapter. See Figure
9}1 B" Opﬂn-end 11'8b.
or Box Wrench 6. Use slide hammer to remoye valve seat insert.

Install Valve Seat Insert

W//z.‘-iii'f// To install valve seat insert, proceed as follows:
7

& 1. Make sure valve seatinsert bore is clean and
- free_gfnicks orf burrs;

Sharp Lip

2. Align valvesrseat insert in counterbore and using
valve seat installer and driver (refer to “Special

Cylinder Block Toals" 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.
b. o
Slide P a— =
Hammer"“"*-:_liI -‘; T I';"'" 3}
!
L]
t,r Valve Seat
:}-'g Cutter (Typical)~——_,
4
L Adapter
Valve Seat
Insert Puller

Figure 11-9. Standard Valve Seat Cutter.

Reground or new vaives 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 obtained on seat

Forcing Screw

Figure 11-8. Pulling Valve Seat Insert (Typical). and on valve face. Thoroughly clean cylinder block
in soap and hot water to remove all traces of
1. Install valve seat pulier on forcing screw and grinding compound. After drying cylinder block
lightly secure with washer and nut. apply a light coating of SAE 10 oil 1o prevent
rusting.

2. Center the puller assembly on valve seat insert.

3. Hoid forcing screw with a hex wrench to prevent
turning and slowly tighten nut. See Figure
11-8a.




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 Inslall'ﬁ ti dn .
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 areasaround the
piston pin bore. In addition, it has apfinstallation
direction identifier {a notch) at its top. The style C
piston is to be installed with the notch facing,the
flywheel.

Partial Skirt
with Raised
Criss-cross Pattern

Installation
Direction
Identifier
(Notch)

's:yl'u;c PISlOI":I”-- o

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,
fh{, which is stamped into the top of the piston.
The style D piston is to be installed with the arrow
of the Fly mark pointing towards the flywheel.

_ Partial Skirt
Installation with Rectanguiar
Direction
ldentifier
__style D Piston
Ingpection

Scuffing apd scoring of piston and cylinder wall
occurswhen 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
instalted, the original 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 occur when the
piston ring end gap is incorrect because the ring
cannot properly conform to the cylinder wall under
this condition. Oil 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
material 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 hole 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"”, .010”, .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 id rings.

The cylinder bore must begdeglazed before service
ring sets are used.

Some important points toremember when
servicing piston pings:

1. 1 theggylindertlgck daes not need reboring and
if the old piston iswithin wear limits {refer to

Abrasive Scratched Rings

Scored Piston and Rings

Figure 11-10. Common Types of Piston and Ring Damage.
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Section 1, “Specifications, Tolerances And
Special Torgue Values”) and free of score or
scuff marks, the cld piston may be reused.

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).

Model
voe New Used
M8 0077017 .007/7.027
M10
M12 _
V1a 0102020 | 0307030
M16 !

Figure 11-11. Measuring Piston Ring End Gap.

4. After installing the new compression {top and
middle) rings on piston, check piston-to-ring
side clearance. Maximum recommended side
clearance is .006". If side clearance is greater
than .006", a new piston must be used. Refer to
Figure 11-12.

Figure 11-12. Measuring Piston Ring Side Clearance.

Install Piston Rings
To iastall piston rings. refer to Figure 11-13.

NOTE: Rings'must be installed correctly. Ring
installation instructions are usually included with
new ring sets. Follow instructions carefully. Use a
piston ring expander to install rings. Install the
bettom {oil control} ring first and the top
compression ring last. See Figure 11-13.
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Style A
1. Qil Control Ring - (Bottom Groove): Install the
expander spring, spacer (use a piston ring installation

taol), and-rails. — Top Compression Ring*

2. Compression Ring - (Center Groove): Install the
expander spring and then the ring (use a piston ring
installaticn 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 instaliation tool).
Make sure “pip" mark on ring is up.

Qil Control Ring {Set)
* Expander'Spring

* Rail (2)

® Spacer

Style C

1. Oil Control Ring - (Bottom Groove): Install the
expander spring, spacer (use a piston ring installation Top Compression Ring*
tool), and rails. /

Center Compression Ring (Set)

2. Compression Ring - {Center Groove): Install the e Expander Spring

expander, ring {use a piston ring installation tool), * Ring*
and rail. Make sure "pip” mark on ring is up. « Rail
3. Compression Ring - {Top Groove): Install the chrome gﬂ-—_ﬁ Oil Control Ring (Set)

compression ring (use a piston ring installation tool).
Make sure "pip" mark on ring is up.

* Expander Spring
¢ Rail (2)
e Spacer

Style D
1. Oil Control Ring - (Bottom Groove}: Instali the

expander and rails. Make sure the ends of @xpander
are not overiapped.

2. Compression Ring - (Center Graove): instalhthe

beveled ring using a pistopfring installation tool. 7/~ J«— Center Compression Ring*
Make sure the "pip” markiswp and PINK dykem

stripe is to the left of end gap. g 4,.__- Oil Control Ring (Set)
. . ) " — * Expander/Spacer Spring
3. Compression Ring - (Top Groovejalnstall the top ring ////////// e Rail (2)
using a piston ringinstailation tool. Make sure the )
“pip” mark isiup andBLUE dykemstripe is to the left
of end gap/ “Install with “pip” mark facing up.

Figure 11-13, Piston Ring Installation.

POSI-LOCK'CONNECTING RODS
lNarrow l

Posi-Lock connecting rods are used in all Magnum _
efgines. On model M8 engines with the style D e M
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.

Style D Pisto
Connecting Rod

e

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 io
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 .010" 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
repiacements are used.

Service Connecting Rod
0.010" Undersize

Service Connecting Rod
Standard

" Drilied B
Hole

Figure 11-15, Standard and .010" Undersize
Connecting Rods.

BALANCE GEARS AND STUB SHAFTS

Most M10, M12, M14, and M18 Magnum engines
are equipped with a balance gear system. M8
Magnum engines do not have balance gears.

The system consists@f two gears and spacers
(used to control end play) mounted on stub shafts
which are pressed into the erankcase. 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. | the diameter is less than .4996",
replace the stub shaft. Use an arbor press 1o push
old shaft out and new shaft in. Press the new shaft
in until it is 1.087/1.097" from stub shaft boss.
Refer to Figure 11-186.

inspect the gears for worn or chipped teeth and for
worn needie bearings. Use an arbor press and
driver to replace bearings, if required.

Stub Shatt

/ 3/8" Spacer

Stub Shaft

/ Boss

1.087/1.097"

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 one
or more of these prablems is noted, replace the
governor gear.

CAMSHAFT AND CRANKSHAFT
Inspection and Service

Inspectthe gear teeth on both the crankshaft and
camshaft. |f 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, eic. 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
scaring, 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 soaked 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
te insure that the fillet blends smoothly with the
crankpin surface. Refer to Figure 11-17.
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High Point From
Fillet Intersections

—

The Fillet Must

Blend Smoothly
With The Bearing . -45°
Journal Surface Minimum

This Fillet Area
Must Be
Completely Smooth

Figure 11-17. Crankpin Fillets.

N
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MAGNIV

Single Cylinder Engine
Service Manual
Models M8, M10, M12

M14, M16

TP-2203-A 3/86

KOHLER

MODEL M8
REASSEMBLY

SECTION 12A-

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 slighily to accommodate options
or special equipment.

CAUTION: Make sure the engine is assembled
using all specified torque valves,
tightening sequences, and clearances.
Failure to observe specifications could
cause severe engine wear or damage.

. Install rear bearing.

. Install governor gear and €ross shaft,

. Install tappets and camshait.

. Install crankshaft.

. Install front bearin@

Install fuel line/and wiking harness:

Instal! bearing plate.

Install oil &eals.

Install piston rings.

Install piston'te eonnecting rod.

. Install piston/connecting rod.

. Anstall oil pan.

. Install valves.

. Install stator.

. Install fanpflywheei, grass screen, and drive
cup or/rope start pulley.

16. Install ignition module and air baffle.

17. Instail 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 solenoid and electric starter.

22. Install retractable starter.

23. Install external governor components, and

throttle and choke controls.

—h
DOPNDU AN

[ A
(& S I

24. Instail fuel pump!

25. Install carburetor, theotitle linkage, and choke
iinkage.

26. |nsiali rectifier-regulator.

274 Instali muffier.

28. Install air cleaner.

INSTALL REAR BEARING

1. Install the rear bearing into crankcase using the
#4747 handie and appropriate bearing installer.
iRefer to the “"Special Tools” section.) Make
sure the bearing is bottomed fully, and straight
and true in bore. Refer to Figure 12A-1.

Handle

Bearing
Installer

Rear Bearing -~ ~ —_

Figure 12A-1. Iinstalling Rear Bearing.

INSTALL GOVERNOR GEAR AND
CROSS SHAFT

1. Instali 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

N

Bushing Nut iy
Stop Pin

Figure 12A-3. Installing Governor Gear.

2. Install the governor gear, copper washer and
stop pin.

INSTALL TAPPETS AND CAMSHAFT

1. Instail the intake valve tappet and exhaust valve
tappet into crankéase. {Intake valve tappet
towards bearing piatessicde; exhaust valve tappet
towards the PTO side aficrankgase.) Refer to
Figure 12A-4.

Bearing Plate Side

——

N/

Tappets

Figure 12A-4. Installing Tappets.

2. Instail 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.

PTO Side

Figure 12A-5. Installing Camshatt.

3. Measure camsha‘t epd 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"
shimyspacers as necessary to obtain the proper
end play.

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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Camshatt Pin Cup Plug
\ﬁ\
_k_‘\_"_ +.055
275" 063"
| |
285"
PTO Side Bearing Plate Side

Crankshait
Timing Mark

Camgear
Timing Mark

Figure 12A-7. Installing Camshaft Pin And Cup Plug.

5. Apply Loctite® #2380 (or equivalent) to the cup
plug. Instali the cup plug into bore in bearing
plate mounting surface to a depth of
.055"/.065". Refer to Figures 12A-7 and 12A-8.

. Bearing Plate
' Gasket Surface

Cup Plug .

Figure 12A-B. Installing CupPlug.

INSTALL CRANKSHAFT

1. Lubricate the'rear crankshaft bearing surface.
Insert the crankshaft through rear bearing.

NOTE: Ifthe crankshaft and bearing plate have
not been separated, position the fuel line and
wiring harness between the bearing plate and
crankcasebefore pressing the crankshatft 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. Aligning Crankshaft And Camgear
Timing Marks:

INSTALL FRONT BEARING

1. Install the front bearing into bearing plate using
the #4747 bandle 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

Studs

§ Hex Cap =
Wiring Harness § Sems Screws

And Fuel Line

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.

*NOTE: Crankshaft end play is determined by
the thickness of the gasket and shims between
crankcase and bearing plate. Check the end
play after bearing plate is installed.

3. Install two hex cap sems screws and hand
tighten. Remove the locating studs, and install
remaining two hex cap sems screws and hand
tighten.

4. Position the wiring harness and fuel line in their
tinal positions as marked during disassembly.

5. Tighten the screws evenly, drawing bearing
plate to crankcase. Torque the screws to 115 in.

Ib.

6. Check the crankshaft end play between the
inner bearing race and shoulder of crankshaft
using a flat 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.

e © N\
Grankshaft

A - .
Flat Feeler Gauge

/ N\ ™Moilseal
Sleeve i

AE B

Figure 12A-12, Installing Oil Seals Using Sleeve.

R
Driver |

Handle

Figure 12A-11. Measuring Crankshaft End Play.

INSTALL OIL SEALS

1. Slide the apprepriate seal sleeves over
crankshaft. (Refer to the “Special Tools"”
section.) Generously lubricate the lips of oil
seals with light grease. Slide the oil seais over
sleeves.

2. Use the #11795 handle and appropriate seal
drivers, install oil seals to the foliowing depths:

Front Qil Seal {(Bearing Plate)—1/32"
Rear Qil Seal {Crankcase PTQ End)}—1/8"
Tolerance on seal position—+3/64"; -1/64"

Figure 12A-13. Installing Qil Seals 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

CAUTICN: 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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Piston

Retainer
i

Wrist Pin

Rod Cap

Hex Nuts

f

Qil Hole

Camshaft {

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 gil.
Install a piston ring compressor around piston.
Refer to Figure 12A-15.

Crankcase Installed Around Piston

*-i Towards Flywhee

Piston Ring Compressor

Figure 12A-16. Installing.Connecting Rod Cap.
install the hex/putsgand torque in increments as
follows:

Used/Reinstalled
Rod

100 in. Ib.

New Service
Rod

140 in. |b.

CAUTION: To prevent damage to connecting
rod and engine, do not
overtorque—Iloosen—and relorque
the hex nuts on Posi-Lock
connecting rods. Torgue nuts, in
increments, directly to the specitied
values.

. Rotate the crankshaft until piston is at top dead

center in bore io protect dipper on connecting
rod.

INSTALL OIL PAN

1. Install the gasket, oil pan, solencid bracket, and

hex cap sems screws to starter side of oil pan.
Refer to Figure 12A-17.

Figure 12A-15. Installing Pistons.

3. Orient the "Fly” mark and match marks on
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.

Hex Cap
Sems Screws ¥ F,

Solenoid
Bracket

e
0il Pan

w

Figure 12A-17. Installing Solenoid Bracket And Qil 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, Split Lock

Crankcase Washers, And Plain Washers

Handle

Gasket Bracket

Oil Pan

Figure 12A-18. Installing Handle Bracket And Oil 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
.006"/.008"

. Adjust valve-to-tappet clearance, as necessary.

If clearance is too small, grind end of vaive
stems until correct clearance is obtajinedyMake
sure stems are ground perfectly flatand
smooth.

If clearance is too large, replace the valves and
recheck clearance.

NOTE: Large clearanges ¢an.also'be reduced
by grinding thewalvesand/or valve seats. Refer
to the “Ingpection And Repair/Reconditioning”
section.for valve specifications.

. Install the val¥e springs (close coils to top),

intake valve spring rétainer, exhaust valve
rotator, and valves. Refer to Figure 12A-20.

Hold Valve
Agalnst Seat

s

Yalve Spring
Caompressor

Valve Springs

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 B. Make sure square flywheel key is
installed only in the flat area of

valves.
. . . keyway, not in the rounded area.
5. Compress the sp_nngs using a valve spring The flywheel can become cracked
compressor and install keepers. or damaged if the key is installed in

INSTALL STATOR the rounded area of keyway.
C. Always use the flywheel strap

1. IFiottthlal me Ieta(t:ls thr(éugh hf:)lecljn bearlngﬁplfatrel. wrench to hold flywheel when
Fr?s a 129:;1 or.and pan head sarews. hetar fo tightening flywheei fastener. Do not
rgure 1eA-1. use any type of baflor wedge

between the ceoling fins or flywheel
ring gear, asthese parts could
become gracked erdamaged.

Stator Leads

1. Install the spacers, fan'@nd hex flange screws.

Pan Head Screws :’g}rﬂgg screwsA0 115 in. IbyRefer to Figure

Stator

Bearing
Plate

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

Screws (3)

START PULLEY Figure 12A-22. Installing Fan To Flywheel.
WARNING: Damaging Crankshalt and Flywhee! 2. Place the flywheel on crankshaft. Install the
A Could Cause Personal Injury! ‘ grass screen, and drive cup or rope start pulley
Using improper procedures to install as follows:
the flywheel can crack or damage the
crankshaftand/or flywheel. This not Rope Start Models

only causes extensive engine damage, .
; . A. Refer to Figure 12A-23. Install rope pulley,
t al s threat to the safet .
but al>\Qg 8 serlou rea Y plain washer, and hex nut (lubricate threads

fap ‘;‘:gfss g’;j‘?g’est’;foewf ‘;ffm” oo with oil). Hold flywheel with strap wrench and
g torque hex nut to 85/90 ft. Ib.

engine. Always observe and use the
folfowing 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.
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Fan

) Rope Pulley

—

A
Grass Screen
9 ,

Hex Nut /

Plain Washer

Flywheel

Grass Screen
Retainer

Fan

Plain Washer

Flywheel

Grass Screen

Figure 12A-23. Installing Flywheel, Rope Pulley, And
Grass Screen — Rope Stari Models.

B. Install grass screen and grass screen retainer.

Retractable Start Modeis

A. Install the grass screen to fan. Refer to Figure
12A-24.

Grass Screen

Drive Cup

Flywheel

Plain Washer

Hex Nut

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 oii}). Hold the
flywheel with strap wrench and torque hex
nut to 85/90 ft. tb.

Electric Start Models

A. Refer to Figure 12A-25. Install the plain
washer and hex nut (lubricate threads with
oil}. Hoid the flywheel with strap wrench and
torgue hex nut to 85/90 fi. Ib.

Figure 12A-25. Installing Flywheel' And Grass Screen —
Electric Start Models.

B. Instali the grass,sCreen to fan.

INSTALL IGNITION'MODULE AND AIR
BAFFLE

1. Instatl the module, plain washers, and hex cap
sems serews. 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

Hex Cp Sems
Screws And
# Plaln 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 shoutld 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. Instali the kill
lead and high-tension lead into slots in baffie.
Refer to Figure 12A-27.

High Tension Lead
Air Baffle

Kill Lead

\\

O O1 4@A

0 M8
%} 15-20 ft. Ibs.

\os_02 587

Figure 12A-27. Instaliing 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 Cap Screws Hex Cap Screws

Fuel Tank
Bracket

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"ygap); torque to
18/22 ft. Ib.

INSTALL BREATHER COMPONENTS

1. Instalithe stud, gasket, breather plate, gasket,
and'seal. Make sure the small hole in breather
plate 15 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 blower housing, keyswitch panel {if
so equipped), and self-tapping screws. Refer to
Figure 12A-31. Leave the screws slightly lcose.
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X Cap Screw And
i W Plain Washer

Side Air
Bafile

Self-Tapping
Screw

Blower
Housing

Seli—applng Screw
And Lock Washer

Keyswitch Panel

Figure 12A-31. iInstalliing Blower Housing, Keyswitch
Panel, And Side Air Baffle.

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 plug lead clip, hex cap sems screw, and
self-tapping screw. Refer to Figure 12A-32,
Leave the screws slightly ioose.

Spark Plug Cylinder Head Baffle

Lead Clip

Blawer Housing

Plain
Washer

Palnut & .

Breather
Cover

Figure 12A-32. Installing Blowér 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-338.

Hex Cap Screws And
Split Lock Washers

N

Bracket

Crankcase

Figure 12A-33. Installing Fuel Tank Bracket To
Crankcase:

2. Install the bracket, plainwashers; and hex cap
screws to fuel tank. Refer to Figure 12A-34.
Torgue thé hex capScrews 1o 90 in. Ib.
maximom.

Hex Cap Screws B
And Plain Washers

' Hex Cap !
Sems Screws

1+ Fuel Tank

Screws And Bl
Palnuts T

Figure 12A-34. Installing Fuel Tank And Solenoid.

Solenoid
Bracket

3. Instafl the fuel tank with bracket, truss head
screws, and hex cap sems screws. Befer 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 70 in.lb.
maximum.
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Truss Head Screws Fuel Tank

Cylinder
Head Baffle

.4 Top Thru Bolt
] A

3 A
b Self-Tapping

i l Screw
7 VS N
Masking Tape ,‘
_ Terminal
Tail Brace » 5

Botiom Thru Blt ;
And Plain Washer

]
—
i
¢

Stérler

Solenoid ks

Figure 12A-35. Installing Fuel Tank.

4. Install the fuel filter and fuel line to tank outlet.

INSTALL SOLENOID AND ELECTRIC
STARTER

1. Install the solenoid, screws, and painuts to
bracket. Instatl 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 hoid the commutatorend
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 Starter.

3. Instali the starter to bearing plate, and install the
top thru bolt. Refer to Figure 12A-37. Leave the
bolt slightly loose.

NOTE: Route fuel line and wiring harness
behind starter.

Figure 12A-37. Installing Starter And Starter Tail Brace.

4. Install the starter tatl brace, self-tapping screws,
plainsasher, and bottom thru bolt. Install the
hex cap screws, plaiit washer, and painut. Leave
the screws slightly loose.

5. Tignien 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 slightiy 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

Retractable
Starter

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 kili switch, install the kill lead
from module to kill switch.

2. Install 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)

Hex Cap
Sems Screw

? Governor
Spring

Spacer

Throttle And Choke
Control Assembly
Hex Cap Screw

d Plai
And Plain Washer Handle Bracket

Figure 12A-39. Installing Throttle 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 palnut 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, fue! pump, plain washers, and
fillister head sems screws. Refer to Figures 12A-
39 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 pesitioned
below the camshaft.

Torque the screws to 40/45 in. Ibs

Fuel Pump Fuel Pump Lever

Camshaft

Figure 12A-40. Installing Fuel Pump.

2. Connect the fuel iine (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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Throttle Linkage
N

Slotted Hex Cap
Sems Screws {2)

Wing Nut And
Plain Was_her

Choke
Lever

Governor Arm
_{Pull Away From Carburetor)
b i > i
S

Lk

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 nub, plain washer, and choke
control lever. Install choke linkage to choke
control leyer and garburetor choke lever.
Reinstall choke contrel lever, plain washer, and
wing nut.”

4. Adjust the governor. as instructed under
“Governor Adjustment.”

Governor Adjustment

The governpr cross shaft/governor arm must be
adjusted etery 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. Puli the governor armyaway from the carburetor
as farasit will'go/

2. Grasp end.eficross shaft with pliers and turn
Counterclockwise as far as it will go.

3. Torquethe palnut on governor arm to 15in. Ib.

NOTE: Make sure there is at least 1/16” clearance
between gbovernor arm and bushing in crankcase
to,prevent interference. Refer to Figure 12A-43,

Governor Arm

Bushing Nut

—*’ 1/16" Minimum
Clearance

Figure 12A-43. Governor Arm/Bushing Clearance.

INSTALL RECTIFIER-REGULATOR

1. Insert B+ lead into center position of connector.
Install the stator leads/connector to rectifier-
regulator. Refer to Figure 12A-44,
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z Hex Cap
{l Sems Screws

Screws (3) §

Figure 12A-44. Installing Rectifier-Regulator

2. Install the rectifier-requlator and hex cap sems
SCrews.

INSTALL MUFFLER

1. Instail the heat shield, gasket, muffler, and hex
cap screws. Refer to Figure 12A-45.

Cap 'c;aws .

Mutiler

Heat
Shield

Figure 12A-45. Installing Muftler.

INSTALL AJR CLEANER

1. Install thie breather hose, gasket, air cleaner
base, and screws. Referto 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-486. Instailing Air Cleaner Base.

2. Install the seal, paper glement; element cover,
and element cover, nut. Tighten nut to 50 in. Ibs.
torque. Refér to Figure 12A-47.

¥ Element Cover Nut

Element
Caover

Figure 12A-47. Installing Air Cleaner Element.

3. if so equipped, install the foam precleaner
{cleaned 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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Spark Piug Air Cleaner Cover

Lead

Wing Nut

Oil Drain
Plug

OIl Drain
Plug

Figure 12A-48. Installing Air Cleaner Cover, Oil Drain,
And Spark Plug Lead.

PREPARE THE ENGINE
FOR OPERATION

The engine is now completely reassembled. Before
operating the engine, be sure to do the foltowing:

O 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 procedureés in the
“General Information” and“Periodic
Maintenance” sections,

O Fill the fuel tank with'the propet type of gasoline
and open fuel shut-off valve (if equipped). Refer
to the fuel recommendations in the “Genera!
Information” section.

0O Adjust the carbureter main fuel needle, idle fuel
needle, oridle speed adjusting screw as
necessary. Refer to the “Fuel System And
Governor” section.

O Make surge the maximum engine speed does not
exceed 3600 RPM. Adjust the high speed stop
as necessary. Refer to the “Fuel System And
GoOvernor” section.
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SECTION 12B-
MAGNIM

Single Cylinder Engine

s’ | MODELS M10, M12, M14, M16

Models M8, M10, M12

reamaa s REASSEMBLY

KOHLER
I GLIHE
The following sequence is suggested for complete 24. Install fuel pump;
engine reassembly. This procedure assumes that 25. Instail breather.
ail components are new or have been 26. install external governor components, and
reconditioned, and all component subassembly throttle and choke controls.
work has been completed. This procedure may 270 Install sarburetor, throttle linkage, and choke
have to be varied slightly to accommodate options linkage.
or special equipment. 28. Installrectifier-regulator.

29. Installmdffler.

CAUTION: Make sure the engine is assembied 30. Installair cleaner.

using all specified torque values,

tightening sequences, and clearances.
Failure to observe specifications could INSTALL REAR BEARING
cause severe engine wear or damage: 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.

Always use new gaskets.

1. Instali rear bearing.
2. Install governor gear and crossshaft,
3. install tappets and camshafi. Handle
4. Instail balance gears.
5. Install crankshaft.
6. Install frant bearing.
7. Install fuel {ine and wiring harness. Bearing
8. Install bearing, plate. Installer
9. Ipstall oil seals.
10. dnstall piston rings?
11 install piston to connecting rod.
12. install pistonfconnecting rod. Rear Bearing
13. Install oil pan.
14. Install valves.
15. Install‘stator.
16. Install fan, flywheel, grass screen, and drive Figure 12B-1. Installing Rear Bearing.
cup or rope start pulley.
17. Install ignition module and air baffle. INSTALL GOVERNOR GEAR AND
18. Install cylinder head and spark plug. CROSS SHAFT
18. Insta[ll side air baffles, blower housing, and 1. Install the cross shaft, sleeve, and bushing nut.
cylinder head batfle. Torque bushing nut to 100/120 in. Ib. Refer to
20. Instali electric starter. Figures 12B-2 and 12B-3.

21. Install fuel tank.
22. Install oil fill/dipstick tube.
23. Install retractable starter.
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Stop Pin

Cross Shait

Bushing Nut
And Sleeve

Governor

Cross Shaft o

Figure 12B-3. Installing Governor Gear And Cross Shaft.

2. Install the thrust washer, governor gear, copper
washer, and stop pin.

INSTALL TAPPETS AND CAMSHAFT

1. Install the intake valve 1appet and exhaust valve
tappet into crank€ase. (Intake valve tappet
towards bearing plate side; exhaust valve tappet
towards PTO side of crankcase.) Refer to Figure
12B-4.

Bearipg Plate Sids.'

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 camshaft pin into its final position
at this time. Refer to Figure 12B-5.

Camshafi Pin

b

Figure 12B-5. Installing Camshaft.

3. Measure the camshaft end play between the
spacer and crankecase boss using a flat feeier
gauge. Refer to Figure 12B-6.

E
Flat Feeler Gauge

Figure 12B-6. Measuring Camshaft End Play.

Recommended camshaft end play is
.005"/.010". Add or subtract 005" and/or .010”
shim spacers as necessary to obtain 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

< ¥ & 000"
W o T
330" N\ - Pl

Bearing Plate Side

PTO Side

Retaining .
Ring

i - Shim Spacef ;

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
128-7 and 12B-8.

Bearing Plate
Gasket Surface

Figure 12B-9. Installing Balance Gears.

2. Check end play with a flat feeler gauge. Refer to

Figureg12B-10.

Recommended end play is .002"/.010%. If end
play. is not within range, install or remove .005"
and. 010" spagers”, as necessary.

*Balance gear spacer kit, Kohler Part 47 755 (1,
contains/enough 3/8", .005", .010", and .020”
spacers to obtain correct end play for both
balance gears.

Figure 12B-8. Installing Cup Plug.

INSTALL BALANCE GEARS
On Engines So Equipped

NOTE: The balance'gears must be timed to the
crankshaft whenewerthe 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 cil 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.

Balance Gear

INSTALL CRANKSHAFT
On Engines Without Balance Gears

Figure 12B-10. Measuring Balance Gear End Play.

1. Lubricate the crankshaft rear bearing surface.

Insert the crankshaft 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. Reter to
Figure 12B-11. Press the crankshaft into rear
bearing. Make sure the camshaft and crankshaft
gears mesh and that the timing marks remain
aligned while pressing.

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 ail the
way in.

Crankshaft

Camshaft
§ Timing Mark §

i_Oil Drain

Crankshaft
¢ Timing Marks

Rear Bearing s

Figure 12B-11. Aligning Crankshaft 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 toolfagainst
oil pan gasket surface. Refer to Figdre 12B-12.

o T
. Balance Gear
! pri Timi

Vice Grips
Or Clamp

Figure 12B-12. Installing Balance Gear Timing Tool.

2. Lubricate the crankshaft rear bearing surface.
Insert the PTO 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 balange gear timing tool and align
theprimary timing mark on the crankshaft with
thetiming mark on the camshaft gear. Refer to
Figure12B-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
j Timing Mark

Figure 12B-14. Aligning Crankshaft And Camshatft
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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2. Align the primary timing mark on the crankshaft
with the timing mark on the camshaft gear.
Refer to Figure 12B-14. Press the crankshait all
the way into the rear bearing. Make sure the
camshaft and crankshaft gears mesh and that
the timing marks align while pressing.

[

. Position the crankshaft so it is about 15° past
BDC. Install 3/8" spacer, and one .010” shim
spacer. Align the secaondary timing mark on the
lower balance gear with the segandary timing
mark on the crankshaft. Install thedlower
balance gear on the stub/shaft. if properly
timed, the primary timing markon.the

Figure 12B-15. Checking Crankshaft And Balance Gear crankshaft will now be aligned with the
Alignment. secondary timing.mark @n. the lower balance
¢ The primary timing mark on crankshaft shouid gear. Refer toFigures 128-0 and 128-16.
align with the timing mark on camshaft. Refer 4. Installi@ne (1).020" shim spacer and retaining
to Figure 12B-14. riffg (rounded edgegffowards gear). Check end

play of Jower balance gear as instructed under
“INSTALL BALANCE GEARS.” Refer to Figures
12B-9 and 12B-10.

If the marks do not align, the timing is incorrect
and must be corrected.

METHOD 2—WITHOUT BALANCE GEAR TIMING

TOOL 5. Check the timing of the crankshaft, camshaft,
NOTE: The lower balance gear should be installed and balance gears:
after the crankshaft has been installed. ® The primary mark on crankshaft should align
1. Lubricate the crankshaft rear bearing surface. with the primary timing mark on upper
Insert the PTO end of crankshaft through'rear balance gear. Refer to Figure 12B-186.
bearing. Align the primary timing mark 80 * The primary mark on crankshaft should align
crankshaft with the primary tm'_nng mark'en with the secondary timing mark on fower
upper balance gear. Befer 10 Flgure 12B-‘|‘6, balance gear. Refer to Figure 12B-15.
Press the crankshatt inte'rear bearing, untilthe _
crankgear just starts to mesh fabout 1/16”) with ® The primary mark on crankshaft shouid align
the center ring of balance gearteeth. with the timing mark on camshaft. Refer to
: Fig -14,
NOTE: If the crankshaft and bearing plate have igure 128-14
not been sepdaraied, position the fuei line and If the marks do not align, the timing is incorrect
wiring harness begtween the bearing plate and and must be corrected.
crankcase before pressing the crankshaft all the
way in. INSTALL FRONT BEARING
1. Install the front bearing into the bearing plate
Balance Gear Crankshatt using the #4747 handle and appropriate bearing
PRggary Timing Mark Prihaty Timing Mark installer. (Refer to the “Special Tools" Section).

Make sure the bearing is bottomed fuily, and
straight and true in the pore.

INSTALL FUEL LINE AND WIRING
HARNESS

1. Position the fuel line and wiring harness (if so
equipped) 1o crankcase.

2. Adjust the fuel line and wiring harness to their
: final positions just before securing the bearing
Crankshaft plate to the crankcase.

Secondary Timing Mark

Balance Gear
Secondary Timing Mark

Figure 12B-16. Timing Marks On Balance Gear And
Crankshaft.
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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

[

Hex Cap
Sems Screws

Wiring Harness
And Fuel Line

Figure 12B-17. Installing Wiring Harness And
Bearing Plate.

2. Lubricate the bearing surface of crankshaft and
bearing. Install the gasket, two or three .005"
shims (as required)”, and bearing plate over
studs.

*NOTE: Crankshaft end play is determined by
the thickness of the gasket and shimsetween
crankcase and bearing plate. Check'the end
play after the bearing plate is installed.

3. Install two hex cap sems screws and hand
tighten. Remove the locating studs, and install
the remaining two hex.cap sems screws apd
hand tighten.

4. Position the wiring harness and fuel line in their
final positions as marked during disassembly.

5. Tighten the screws evenly, drawing bearing
plate to grankcase. Torque screws to 35 ft. Ib.

6. Check crankshaft end play between the inner
bearing race and shoulder of crankshaft using a
flat feeler gauge. Recommended total end play
is .003"/.020". Refer to Figure 12B-18.

If measured end play is not within limits, remove
the bearing plate and, remove or install shims as
necessary.

Figure 12B-18. Measuring Crankshaft End Play.

INSTALL OIL SEALS

1. Stide the appropriate seal sleeves over the
crankshait (referto'the\'Special Tools”
Section). Generously lubricate the lips of the oil
seals with ligatigrease. Slide the oil seals over
the sleeves. Refento Figure 12B-19.

0il Seal

Sleeve

- N

Figure 12B-19. Installing Qil Seals Using Sleeve.

2. Use the #11795 handle and appropriate seal
drivers (refer to Figure 12B-20) to install the oil
seals to the following depths;

Front Oil Seal {Bearing Plate)—1/32"
Rear Qil Seal (Crankcase PTO End)—1/8"
Tolerance on seal position—+3/64"; -1/64"
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Piston Ring Compressor

Installed Around Piston ., Crankcase

On Model M16,

Notch Must Point i /
Towards Flywheel e " [Va

Figure 12B-20. Instaliing Oil Seals Using Driver.

INSTALL PISTON RINGS

NOTE: For detaiied piston inspection and piston
ring installation procedures, refer to the
“Inspection And Repair/Reconditioning” section.

INSTALL PISTON TO CONNECTING
ROD

“Style A” Piston

1. install wrist pin and retainers.

“Style C” Piston

CAUTION: Proper orientation of-the piston to the
connecting rod is @xtremely imporiant.
Improper orientation may cause
extensive wear or damage.

1. Orient piston and_connecting rod 8o that the
notch on piston andithe match mark on
connecting rgdare facing the same direction.

2. Install wriSt pin angyretainers.

INSTALL PISTON/CONNECTING ROD

CAWTION: Proper crientation of the piston/
connecting rod inside engine is
extrgmely impertant. 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.
Instal! the piston ring compressor around
piston. Refer to Figure 12B-21.

Figure 12B-21.Installing Piston.

3. Orient the nofch (ony'Style C” piston} and
matehimarks on gonnecting rod towards the
flywheel end of ¢rankshaft. Gently push the
piston/gonnecting 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 the
gamshaft. 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—
loosen—and retorque the hex nuis
on Posi-Lock connecting rods.
Torque nuts, in increments, directly
to the specified value.

Hex Nuts

Y.
£c

Figure 12B-22. Installing Connecting Rod Cap.
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5. Rotate the crankshaft untit the piston is at top
dead center in bore to protect the dipper on the
connecting rod.

INSTALL OIL PAN

1. Install the gasket, 0il 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 fiat 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 ciearance:
Exhaust Valve
0177/.019"

Intake Valve
.008"/.010"

Hold Valve
Against Seat

Figure 12B-23. Measuring Valve-To-Tappet Clearance.

3. Adjustwvalve-to-tappet ¢cledarance, as necessary.

Adjust valve-to=tappet clearance by turning the
adjusting screw onstappets. Refer to Figure
12B-24.

Figure 12B-24. Adjusting Valve-To-Tappet Clearance.

4. Install the valve spring/upper retainers, valve
springs {close@€adils to topj, intake valve spring
iower retajnier, exhaust valvefotator, and valves.
Refer toffigure 12B-25.

NOTE: Some models use a valve rotator on

both valves.
Valve Sprlng '

Upper Retai ners

Valve Springs

B
Exhaust Valve . °
Rotator

. -
Valve Tappet
l Adjuster Screws

Figure 12B-25. Instailing Valves.

5. Compress springs using a valve spring
compressor and install keepers. Refer to Figure
12B-26.
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Valve Spring
Campressor

Figure 12B-26, Installing Valve Keepers.

INSTALL STATOR

1. Route the leads through the hole in bearing
plate. Instail stator and pan head screws. Install
stater lead clip and self-tapping screw. Refer to
Figure 12B-27.

Stator Leads ¥

Self-Tappi ng
Screw

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
A Could Cause Personal Injury!

Using improper procedures to instali
the flywheel! can crgck or damage the
crankshaft and/og flywhesi, This not
only causes exiensive engine
damage, bui @iso is a serious threat to
the safety Of persons nearby, since
brokendragments could be thrown
from(the engine. ) Always observe and
use the following precautions and
procedures when installing the
flywhee!:

CAUTION: A. Beforeinstalling the fiywheel, make
sure the crankshaft taper and
flywheel hub are clean, dry, and
completely free of lubricants. The
presence of lubricants can cause
the fiywheel to be overstressed and
damaged when the cap screw s
torgued to specification.

B. Always use a flywheel strap wrench
to hold flywheei when tightening
flywheel fastener. Do not use any
type of bar or wedge between the
cocling 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
12B-28.

Flywheel

Figure 12B8-28. Installing Fan To Flywheel.
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2. Place the fiywheel on the crankshaft. Install the
grass screen, and drive cup or rope start pulley
as follows:

Rope Start

A. Instali the nylon grass screen to the fan. Refer
to Figure 12B-29,

Flywheel 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 pulley, plain washer,
and hex cap screw {lubricate threads with oil}.
Hold the flywheei with & strap wrench and
torque hex cap screw 1o 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 1@the fan. Refer to
Figure 12B-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 (iubricate threads with oil). Hold the
flywheel with a strap wrench and torque 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 flywheel with a strap wrench and
torque hex cap screw to 40/45 ft. Ib.

Flywheel And Fan

Plain Washer

Hex Cap Screw

Grass Screen

Figure 12B-31. Installing Flywhee! And Grass Screen—
Electric Start Models.

B. Install the grass screen to the fan.

INSTALL 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.

e

% Ignition
a Module

Flat Feeler
Gauge

T, Screw .y

s

Figure 12B-32. Installing Ignition Module.
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2. Insert a .018" flat feeler gauge or shim stock Hex Cap Screws
between magnet and module. Loosen hex cap And Plain Washers
screws 0 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 _
tinal range of .012"/.016". Hex Spacer

3. Rotate the flywheel back and forth; check to Screw And
make sure the magnet does not strike module.
Check gap with a feeler gauge and readjus?t, if
necessary. Refer to Figure 12B-33.

Cylinder Head

Figure 12B-35. Installing’Cylinder Head And Spark Plug.

Ignition
Modul

2. Torque the hex cap screws and hex spacer
screwt{imincrements) ip the sequence shown in
Figure 12B-36, to 25/30 fi. Ib.

P -
", M10,

&
2e.S00 o M2 Mia
Figure 12B-33. Measuring Air Gap. 3 25-30 ft. Ibs.
4. Install the air baffle over the module. Instalbthe 6
kill lead and spark plug lead into the slots in the k@ 3 @ 2 @

baffle. Refer to Figure 12B-34

Kilt Lead f? @8 @ 1 4 @

@ 100
Mi6

25-30 ft. Ibs. 9
3 @)

_ O O2 O°F

Figure 12B-36. Cylinder Head Fastener Torque Sequence.

Spark Plug Lead

Alr Baffle*

3. Install th k pl .025" 1 it t
Figure 12B-34. Installing Air Bafile To Module. 1rlss/2a2 ft. :abs.spar plug { gap); torque it to

INSTALL CYLINDER HEAD AND SPARK INSTALL SIDE AIR BAFFLES, BLOWER

PLUG HOUSING, AND CYLINDER HEAD
1. Install the gasket, cylinder head, plain washers, BAFFLE
hex spacer screw, lifting strap, and hex cap

screws. Refer to Figure 12B-35. 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

Truss Head
Screw

Starter Side
Air Baffle

Hex Cap Sems
Screw And
Plain Washer

Self-Tapping

R Screws (3)

Figure 12B-37. Installing Blower Housing, Cylinder Head
Batfle And Starter Side Air Baffle.

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 seif-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 ﬂ; Hex Cap
Lead Clip Sems Screw %

Carburetor Side §
Air Baffle z

85 Plain Washer!

Figure 12B-38. Installing\Carburetor Side Air Baffle.

5. Tighten the sgrews securely when ali 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 tc prevent the starter
from becoming disassembled. Refer
to Figure 12B-39.

Figure 12B-39. Installing Starter.

2. Install the starter to bearingplate and instail the

thru bolis. Tighten bottom thrudbelt hand tight
then tighten top tbru boltigsegurely.

NOTEZ Route fgel line and wiring harness
behind starter.

./Remove the bottont thru bolt after the top bolt

nas,been tightenped.

NOTEInstall the starter tail brace, bottom thru
boit, and Starter sclencid after installing the fuel
1ank.

INSTALL FUEL TANK

11f removed, install the isolation mounis to the

fuel tank as follows:

Top of Tank: Instali the threaded porticn, 1/2”
iong, into the brass inserts in top cf 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 isclation

mounts. Tighten palnuts securely.

. Insert the threaded portion of top isolation

mounts through holes in cylinder head baffle.
Instali the plain washers and acorn nuts.
Tighten the acorn nuts securely. Refer to Figure
12B-40.
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Cylinder Head

Plain
Washers

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 And
Plain Washers

Oil Fill/Dipstick.
Tube

 Fuel Tank E Fillister Head

Lower Bracket g Sems Screws
1 W N EEPCAS L

7. Install the starter tail brace, bottom thru bolt,
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 solenoid and
starter. Refer to Figure 12B-42.

INSTALL OIL FILL/DIPSTICK TUBE

1. Instalt the gasket, oil fill/dipstick tube, filister
head sems screws, and dipsiick. Referto Figure
12B-40.

INSTALL RETRACTABLE STARTER

1. Install the retractable starter and hex cap
screws, L eave the/screws slightly loose.

2. Puli the starter handile out 8-10” until the pawls
ergage inthe drive cup. Hold the handle in this
poOsition and tighten screws securely.

INSTALL FUEL PUMP

1. Instail the gasket, fuel pump, plain washers, and
fillister head screws. Refer to Figure 12B-43.

Figure 12B-41. Installing Tank And Qil Fill/Dipstick Tube.

5. Adjust thelposition of the fuel tank until the top
of tank is evep with tap,of blower housing.
Tighten hex/Cap:sems screws securely.

6. Install the fuel filter @nd fuel line to tank outlet.
Refer to Figure 128-42.

{ Fuel Pump
Iniet Fitting

F Line

X a {From Tank)
Plain Washers And :

Fillister Head | " »

Sems Screws \Eet
O ’ - i

Fuel T"k Self—Ta;»)ping-r
4 Screvgs

Figure 12B-42. Installing Fuel Tank And Solenoid.

Figure 12B-43. installing Fuel Pump.

CAUTION: Make sure the fuel pump iever is
positioned above the camshaft.
Damage to the fue! pump, and
subsequent severe engine damage
could resuit if the lever is positioned
below the camshaft. Refer to Figure
12B-44.

Torque the screws to 40/45in |b.
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Camshaft

Fuel Pump

Fuel Pump Lever

Figure 12B-44. Installing Fuel Pump.
2. Connect the fuel line to fuel pump inlet fitting.

INSTALL BREATHER ASSEMBLY

1. install the stud, gasket, breather plate, reed,
reed stop, seal, and filter. Refer to Figure
12B-45.

- a5 . g
Breather DN i Reed,t":top

Plate

Breather

i Throttle And Choke
& Control Assembly
Mo
Self-Tapping

¥ iip—Y
Hex Cap Screw

And Plain Washer Keyswitch

Figure 12B-45. Instailing Breather Components.

2. Install thé 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.

Figure 12B-46. Installing External Governor Components,
And Throttie And Choke Controls.

2. Install the gasket; throttie and choke control
assembly, gasketl, cam gear cover, plain washer,
hex cap sems screws, and self-tapping screw.
Torque camgear cover screws to 115in. Ib.
Install the spacer, plain washer, and hex cap
screw.

3. Install the connector/wiring harness to back of
keyswitch.

4. Install the governor spring tc the governor arm.
Installthe governor arm to the cross shaft.
keave the palnut slightly lcose 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.

Slotted Hex Cap
Sems Screws (2)
}Ey ,a I

FERC I -
¥ Carburetor
|

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 nylon inserts
in the governor arm and carburetor throttle m

lever.
4. Adjust the governor as instructed below. S_:@_T_ ==

5. Install the choke linkage to the carburetor
choke lever, and then into the nylon insert in the
choke control lever.

Hex C
G Adjust t g Governor Arm
overnor jusimen Sems Screw \ /

The governor cross shaft/governor arm must be
adjusted every time the governor arm is loosened I
or removed from cross shaft.

1. Pull the governcr arm away from the carburetor
as far as it will go. Refer to Figure 12B-48. |

Governor Arm |=~1/16" Minimum
Clearance

(Pull Away From Carburelar :

Figure12B-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.

ross haﬁ

| (Turn Countérclockwise) - Blower Housing

Figure 12B-48. Adjusting Governor Afm/Cross Shaft.

2. Grasp end of cress shaft with pliers and turn
counterclockwise as far as it will go.

3. Torque the palnut on governor arm to 15 in. ib. Connector

NOTE: Make surethere is at least 1/16” clearance
between the governordarm and the upper-left cam
géar cover fastener to prevent interference. Refer

to Figure 12B-49.

Hex Cap
__ ems 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 muffler.
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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.

Air Cleaner B
Base it —

Gasket~ __
Seal

Breather
Hose

Figure 12B-51. Installing Air Cleaner Base.

2. Instali the seal, paper element, element cover,
and element cover nut. Torque the nut to 50in.
Ib. Refer to Figures 12B-51 and 12B-52.

Element Cover Nut

Element
Cover

Figure 12B-52. Imstalling Air Cleaner Element.

3. If equipped, install the optional foam precleaner
{cieaned 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.

Spark Plug
Lead

Air Cleaner Cover

Wing Nut
Qil Drain

Plug

Qil Drain
Plug

Figure 12B-53. Installing Air Cleaner Caver, Oil 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:

[d Make sure all hardware is tightened securely
and oil drain plugs are instalied.

O Fill the crankcase with the correct amount,
weight, and type of oll. Refer to the oil
recommendations and procedures in the
“General Information” and “Periodic
Maintenance” secticns.

[ Fill the fuel tank with the proper type of
gasoline and open fuel shut-off valve (it
equipped). Refer to the fuel recommendations
in the “General Information” section.

0 Adjust the carburetor main fuel needle, idle fuel
needle, or idle speed adjusting screw as
necessary. Refer to the "Fuel 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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