SERVICE MANUAL
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COURAGE PRO SV810-840
VERTICAL CRANKSHAFT
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Section 1
Safety and General Information
Safety Precautions
To ensure safe operation please read the following statements and understand their meaning. Also
refer to your equipment manufacturer's manual for other important safety information. This manual
contains safety precautions which are explained below. Please read carefully.
WARNING
Warning is used to indicate the presence of a hazard that can cause severe personal injury, death,
or substantial property damage if the warning is ignored.
CAUTION
Caution is used to indicate the presence of a hazard that will or can cause minor personal injury or
property damage if the caution is ignored.
NOTE
Note is used to notify people of installation, operation, or maintenance information that is important
but not hazard-related.
For Your Safety!
These precautions should be followed at all times. Failure to follow these precautions could result in injury to
yourself and others.

WARNING

WARNING

Accidental Starts can cause
severe injury or death.

Rotating Parts can cause severe
injury.

Disconnect and ground spark plug
leads before servicing.

Stay away while engine is in
operation.

Accidental Starts!
Disabling engine. Accidental
starting can cause severe injury or
death. Before working on the engine
or equipment, disable the engine as
follows: 1) Disconnect the spark plug
lead(s). 2) Disconnect negative (-)
Ĵ¢ȱȱȱĴ¢ǯ

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

WARNING

Hot Parts can cause severe burns.
Do not touch engine while operating
ȱȱĞȱǯ

Hot Parts!
Engine components can get extremely
hot from operation. To prevent severe
burns, do not touch these areas while
the engine is running - or immediately
Ğȱȱȱȱěǯȱȱȱ
the engine with heat shields or guards
removed.
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WARNING

WARNING

¡ȱȱȱȱęȱȱ
severe burns.

Carbon Monoxide can cause severe
nausea, fainting or death.

ȱȱęȱȱȱȱ ȱȱ
engine is hot or running.

Avoid inhaling exhaust fumes, and
never run the engine in a closed
ȱȱęȱǯ

Explosive Fuel!
ȱȱ¡¢ȱĚȱȱ
its vapors can explode if ignited. Store
gasoline only in approved containers,
in well ventilated, unoccupied
ǰȱ ¢ȱȱȱȱĚǯȱ
ȱȱęȱȱȱȱ ȱȱ
engine is hot or running, since spilled
fuel could ignite if it comes in contact
with hot parts or sparks from ignition.
Do not start the engine near spilled
fuel. Never use gasoline as a cleaning
agent.

Lethal Exhaust Gases!
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
ȱȱȱȱȱȱęȱ
area.

CAUTION

WARNING
Electrical Shock can cause injury.
Do not touch wires while engine is
running.
Cleaning Solvents can cause severe
injury or death.
Use only in well ventilated areas
away from ignition sources.

Flammable Solvents!
Carburetor cleaners and solvents are
¡¢ȱĚǯȱ ȱǰȱ
Ěǰȱȱȱȱȱȱ
away from the area. Follow the
cleaner manufacturer’s warnings and
instructions on its proper and safe use.
Never use gasoline as a cleaning agent.
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Electrical Shock!
Never touch electrical wires or
components while the engine is
running. They can be sources of
electrical shock.

WARNING

¡ȱ ȱȱȱęȱȱ
severe acid burns.
ȱĴ¢ȱ¢ȱȱȱ ȱ
ventilated area. Keep sources of
ignition away.

Explosive Gas!
Ĵȱȱ¡ȱ¢ȱ
gas while being charged. To prevent a
ęȱȱ¡ǰȱȱĴȱ¢ȱ
in well ventilated areas. Keep sparks,
ȱĚǰȱȱȱȱȱ
ȱ ¢ȱȱȱĴ¢ȱȱȱ
ǯȱ ȱĴȱȱȱȱȱ
of children. Remove all jewelry when
ȱĴǯ
Before disconnecting the negative (-)
ground cable, make sure all switches
are OFF. If ON, a spark will occur at
the ground cable terminal which could
cause an explosion if hydrogen gas or
gasoline vapors are present.
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(QJLQH,GHQWL¿FDWLRQ1XPEHUV
When ordering parts, or in any communication
involving an engine, always give the Model,
ęȱȱȱǰȱȱĴȱ
Ĝ¡ȱȱȱȱ¢ǯ

1

ȱȱęȱȱȱȱȱǰȱ
ȱǰȱĜ¡ȱȱȱȱǯȱȱȱ
1-1. An explanation of these numbers is shown in
ȱŗȬŘǯ
,GHQWL¿FDWLRQ
'HFDO
)LJXUH(QJLQH,GHQWL¿FDWLRQ'HFDO/RFDWLRQ

A. Model No.

S V 730 S

Courage Engine
Vertical Crankshaft

Version Code
S = Electric Start

1XPHULFDO'HVLJQDWLRQ

B. Spec. No.
Engine Model
Model
SV710
SV715
SV720
SV730
SV735
SV740
SV810
SV820
SV830
SV840

C. Serial No.

SV730-0001
Engine Model Code
Complete Spec. Number
(Incorporating Model No.
with Variation No. of Basic Spec.)

3505810334

Year Manufactured Code
Factory Code
Code
Year
35
2005
36
2006
37
2007
38
2008
)LJXUH([SODQDWLRQRI(QJLQH,GHQWL¿FDWLRQ1XPEHUV
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Oil Recommendations
Using the proper type and weight of oil in the
crankcase is extremely important. So is checking oil
¢ȱȱȱȱ¢ǯȱȱȱȱȱ
correct oil, or using dirty oil, causes premature engine
wear and failure.
Oil Type
Use high-quality detergent oil of  ȱǻȱ
ȱ Ǽȱȱȱ ȱȱ. Select
the viscosity based on the air temperature at the time
of operation as shown in the following table.

RECOMMENDED SAE VISCOSITY GRADES
10W-30

**

5W-20, 5W-30

*

Refer to Section 6, Lubrication System for detailed
procedures on checking the oil, changing the oil and
ȱȱȱęǯ

Fuel Recommendations
WARNING: Explosive Fuel!
ȱȱ¡¢ȱĚȱȱȱȱȱ¡ȱ
if ignited. Before servicing the fuel system, make sure there
ȱȱǰȱȱĚȱȱȱȱȱȱ
nearby as these can ignite gasoline vapors. Disconnect and
ground the spark plug leads to prevent the possibility of
sparks from the ignition system.
General Recommendations
Purchase gasoline in small quantities and store
in clean, approved containers. A container with a
¢ȱȱŘȱȱȱȱ ȱȱȱȱȱ
recommended. Such a container is easier to handle
and helps eliminate spillage during refueling.

Kohler 10W-30
°F -20
°C -30

20

0
-20

-10

32
0

40

60
10

80
20

30

100
40

TEMPERATURE RANGE EXPECTED BEFORE NEXT OIL CHANGE

* Use of synthetic oil having 5W-20 or 5W-30 rating is acceptable,
up to 4°C (40°F)
** Synthetic oils will provide better starting in extreme cold below
23°C (-10°F)

NOTE: Using other than service class SJ or higher oil
or extending oil change intervals longer than
recommended can cause engine damage.
Ǳȱ ¢ȱȱȱȱȱęȱ
may be used with oil changes performed
at the recommended intervals. However, to
allow piston rings to properly seat, a new or
rebuilt engine should be operated for at least
50 hours using standard petroleum based oil
before switching to synthetic oil.

SE

RVIC

SJ

SAE
10W-30

Figure 1-3. Oil Container Logo.
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Do not add oil to the gasoline.
ȱȱęȱȱȱǯȱȱȱȱȱȱȱ
expand.
Fuel Type
ȱȱǰȱȱ¢ȱǰȱǰȱȱ
gasoline with a pump sticker octane rating of 87 or
higher. In countries using the Research method, it
should be 90 octane minimum.
Unleaded gasoline is recommended as it leaves
less combustion chamber deposits and reduces
harmful exhaust emissions. Leaded gasoline is not
recommended.
Gasoline/Alcohol blends
Gasohol (up to 10% ethyl alcohol, 90% unleaded
gasoline by volume) is approved as a fuel for Kohler
engines. Other gasoline/alcohol blends are not
approved.

E

API

ȱȱȱ¢ȱȱȱȱęȱȱ ȱ
ȱȱȱȱ¢ȱǯȱȱȱŗȬřǯ

ȱȱȱȱĞȱȱȱȱȱǰȱ
to minimize gum deposits in your fuel system and to
ensure easy starting.

Gasoline/Ether blends
Methyl Tertiary Butyl Ether (MTBE) and unleaded
gasoline blends (up to a maximum of 15% MTBE by
volume) are approved as a fuel for Kohler engines.
Other gasoline/ether blends are not approved.
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Periodic Maintenance Instructions
WARNING: Accidental Starts!
Disabling engine. Accidental starting can cause severe injury or death. Before working on the engine or equipment,
ȱȱȱȱ ǱȱŗǼȱȱȱȱȱǻǼǯȱŘǼȱȱȱǻȬǼȱĴ¢ȱȱȱĴ¢ǯ
Maintenance Schedule
These required maintenance procedures should be performed at the frequency stated in the table. They should
also be included as part of any seasonal tune-up.
Frequency

Every 25 Hours

ȱ Ȋȱ
•
•
•
•

Every 50 Hours

•

Annually or
Every 100 Hours

•
ȱ Ȋȱ
•
ȱȱȱȊȱ
ȱȱȱȊȱ
•

'DLO\2U%HIRUH
Starting Engine

Refer to:

Maintenance Required
ȱȱǯȱ
Check oil level.
Check air cleaner for dirty1, loose, or damaged parts.
Check air intake and cooling areas, clean as necessary1.
Service precleaner element1.

ȱś
Section 6
Section 4
Section 4
Section 4

Check air cleaner element, clean or replace as necessary¹.

Section 4

Replace air cleaner element and precleaner¹.
ȱȱȱȱęǯȱǻȱ¢ȱȱȱǯǼȱ
Remove cooling shrouds and clean cooling areas¹.
ȱȱȱęǰȱȱȱ¢ȱǻȱǼǯȱ
ȱȱęǯȱ
Check spark plug condition and gap.

Section 4
ȱŜ
Section 4
ȱŜ
ȱś
Section 7

• Have valve lash checked/adjustedŘ.
• Have bendix starter drive servicedŘ.
Every 500 Hours
Ȋȱ
ȱȱĞȱȱȱȱŘ.
1
Perform these maintenance procedures more frequently under extremely dusty, dirty conditions.
2
Have a Kohler Engine Service Dealer perform these services.
Every 300 Hours

Storage
If the engine will be out of service for two months or
more, use the following storage procedure:
1. Clean the exterior surfaces of the engine. Avoid
spraying water at the wiring harness or any of the
electrical components.
ȱ Řǯȱ ȱȱȱȱȱęȱ ȱȱȱȱ
still warm from operation. See Section 6, Change
ȱȱȱǯ
ȱ řǯȱ ȱȱ¢ȱȱȱ¢ȱǰȱ
or the gasoline must be treated with a stabilizer
to prevent deterioration. If you choose to
use a stabilizer, follow the manufacturer’s
recommendations, and add the correct amount
for the capacity of the fuel system.

Section 10
Section 7
Section 7

ȱ ȱ ȱȱȱȱ ȱǰȱȱǯȱȱ
ȱȱȱŘȱȱřȱȱȱȱ£ȱ
fuel into the rest of the system. Close the fuel
Ȭěȱȱ ȱȱȱȱȱȱȱ
transported.
To empty the system, run the engine until the
tank and the system is empty.
4. Remove the spark plugs and add one tablespoon
of engine oil into each spark plug hole. Install the
spark plugs, but do not connect the plug leads.
Crank the engine two or three revolutions.
ȱ śǯȱ ȱȱĴ¢ȱȱȱȱĴ¢ȱȱȱ
ȱȱĴ¢ȱȱȱǯ
6. Store the engine in a clean, dry place.
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'LPHQVLRQVLQPLOOLPHWHUV
Inch equivalents shown in [ ].

)LJXUH7\SLFDO(QJLQH'LPHQVLRQV
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'LPHQVLRQVLQPLOOLPHWHUV
Inch equivalents shown in [ ].

PRO
342.40 357.74
[13.480] [14.084]

PRO
420.81
[16.567]

PRO
466.27
[18.357]
PRO
480.92
[18.934]

)LJXUH7\SLFDO(QJLQH'LPHQVLRQV
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*HQHUDO6SHFL¿FDWLRQV
 ȱǻȓȱřŜŖŖȱǰȱ  ȱȱ¡ȱ¢ȱȱȱȱȱȱȱȱ ŗşŚŖǯǼ
SV710, SV810 ........................................................................................................ŗŚǯşȱȱǻŘŖȱ Ǽ
SV715 .....................................................................................................................ŗŜǯŚȱȱǻŘŘȱ Ǽ
ȱ ŝŘŖǰȱŞŘŖ ........................................................................................................ŗŝǯŘȱȱǻŘřȱ Ǽ
ȱ ŝŘś .....................................................................................................................ŗŝǯşȱȱǻŘŚȱ Ǽ
ȱ ŝřŖǰȱŞřŖ ........................................................................................................ŗŞǯŜȱȱǻŘśȱ Ǽ
ȱ ŝřśȱ ....................................................................................................................ŗşǯŚȱȱǻŘŜȱ Ǽ
SV740, SV840 ........................................................................................................ŘŖǯŗȱȱǻŘŝȱ Ǽ
1

Bore ............................................................................................................................ŞřȱȱǻřǯŘŝȱǯǼ
Stroke ..........................................................................................................................ŜŝȱȱǻŘǯŜŚȱǯǼ
Displacement ............................................................................................................ŝŘśȱȱǻŚŚȱǯȱǯǼ
Compression Ratio ...................................................................................................9.0:1
Dry Weight ................................................................................................................ŚŗǯŘȱȱǻşŗȱǯǼ
ȱ¢ȱǻ ȦęǼȱȬȱ¡ǰ
ȱ¢ȱȱęȱȱȱȱȱ ..............................................1.6-1.8 L (1.7-1.9 qt)
ȱȱȱȬȱ¡ȱǻȱȱȱǼȱȱ...................Řśǚ
Blower Housing and Sheet Metal
M4 HI-LO Screws Torque ........................................................................................ŘǯŞȱȉȱǻŘśȱǯȱǯǼ
śȱȱ.................................................................................................ŚǯŖȱȉȱǻřśȱǯȱǯǼ
Ŝȱȱ.................................................................................................ŜǯŞȱȉȱǻŜŖȱǯȱǯǼ
ęȬȱȱ.......................................................................ŚǯŖȱȉȱǻřśȱǯȱǯǼ
Camshaft
End Play (With Shim) ...............................................................................................ŖǯŖŝŜȦŖǯŗŘŝȱȱǻŖǯŖŖřŖȦŖǯŖŖśŖȱǯǼ
Running Clearance....................................................................................................ŖǯŖŘśȦŖǯŖŜřȱȱǻŖǯŖŖŗŖȦŖǯŖŖŘśȱǯǼ
Bore I.D.
New........................................................................................................................ŘŖǯŖŖŖȦŘŖǯŖŘśȱȱǻŖǯŝŞŝŚȦŖǯŝŞŞŚȱǯǼ
Max. Wear Limit ..................................................................................................ŘŖǯŖřŞȱȱǻŖǯŝŞŞşȱǯǼ
ȱĞȱȱȱǯǯ
New........................................................................................................................ŗşǯşŜŘȦŗşǯşŝśȱȱǻŖǯŝŞśşȦŖǯŝŞŜŚȱǯǼ
Max. Wear Limit ..................................................................................................19.959 mm (0.7858 in.)
Carburetor and Intake Manifold
ȱȱȱȱ
Torque in Two Stages ..........................................................................................ęȱȱŝǯŚȱȉȱǻŜŜȱǯȱǯǼ
ȱ ȱ
ę¢ȱȱşǯşȱȉȱǻŞŞȱǯȱǯǼ
Carburetor Mounting Nut Torque..........................................................................ŜǯŘȬŝǯřȱȉȱǻśśȬŜśȱǯȱǯǼ
¹Values are in Metric units. Values in parentheses are English equivalents. Lubricate threads with engine oil
prior to assembly.
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Connecting Rod
ȱȱȱǻȱȱǼ.........................................................ŗŗǯřȱȉȱǻŗŖŖȱǯȱǯǼ

1

Connecting Rod-to-Crankpin Running Clearance
New........................................................................................................................ŖǯŖřŖȦŖǯŖśśȱȱǻŖǯŖŖŗŘȦŖǯŖŖŘŘȱǯǼ
Max. Wear Limit ..................................................................................................ŖǯŖŝŖȱȱǻŖǯŖŖŘŞȱǯǼ
Connecting Rod-to-Crankpin Side Clearance.......................................................ŖǯŘŜȦŖǯŜřȱȱǻŖǯŖŗŖŘȦŖǯŖŘŚŞȱǯǼ
Connecting Rod-to-Piston Pin Running Clearance..............................................ŖǯŖŗśȦŖǯŖŘŞȱȱǻŖǯŖŖŖŜȦŖǯŖŖŗŗȱǯǼ
Piston Pin End I.D.
New........................................................................................................................ŗŝǯŖŗśȦŗŝǯŖŘřȱȱǻŖǯŜŜşşȦŖǯŜŝŖŘȱǯǼ
Max. Wear Limit ..................................................................................................ŗŝǯŖřŜȱȱǻŖǯŜŝŖŝȱǯǼ
Crankcase
ȱȱĞȱȱ ǯǯ
New........................................................................................................................ŞǯŖŘśȦŞǯŖŝśȱȱǻŖǯřŗśşȦŖǯřŗŝşȱǯǼ
Max. Wear Limit ..................................................................................................ŞǯŖŞŞȱȱǻŖǯřŗŞŚȱǯǼ
Breather Assembly
Inner Cover
ȱ ȱ....................................................................................................ŗŖǯŝȱȉȱǻşśȱǯȱǯǼȱȱ ȱ
ȱ ȱ
ŝǯřȱȉȱǻŜśȱǯȱǯǼȱȱȱ
Outer Cover
Stud Torque ..........................................................................................................ŜǯŘȱȉȱǻśśȱǯȱǯǼȱȱ ȱ
ȱ ȱ
ŚǯŖȱȉȱǻřśȱǯȱǯǼȱȱȱ
Hex Nut Torque ...................................................................................................ŗǯřȱȉȱǻŗŗǯśȱǯȱǯǼ
Oil Drain Plug Torque .............................................................................................ŗřǯŜȱȉȱǻŗŘŖȱǯȱǯǼ
Oil Pan
ȱȱȱ ...........................................................................................ŘŚǯŚȱȉȱǻŘŗŜȱǯȱǯǼ
Crankshaft
ȱ¢ȱǻǼ ..........................................................................................................ŖǯŖŝŖȦŖǯśşŖȱȱǻŖǯŖŖŘŞȦŖǯŖŘřŖȱǯǼ
Ğȱȱǻ ȱǼ
New........................................................................................................................ŚŖǯşŜśȦŚŗǯŖŖřȱȱǻŗǯŜŗŘŞȦŗǯŜŗŚřȱǯǼ
Max. Wear Limit ..................................................................................................41.016 mm (1.6148 in.)
ȱĞȱȱǻ ȱȱǼȱȬȱ

......................................................................ŚŖǯşŞŝȦŚŖǯşŝŚȱȱǻŗǯŜŗřŜȦŗǯŜŗřŗȱǯǼ

Ğȱȱǻ ȱȱǼȱȬȬĞ
Running Clearance - New ..................................................................................ŖǯŖřşȦŖǯŖŝŚȱȱǻŖǯŖŖŗśȦŖǯŖŖŘşȱǯǼ
¢ ȱȱȱȱ 
O.D. - New ............................................................................................................ŚŖǯşŗřȦŚŖǯşřśȱȱǻŗǯŜŗŖŝȦŗǯŜŗŗŜȱǯǼ
O.D. - Max. Wear Limit.......................................................................................40.84 mm (1.608 in.)
Max. Taper ............................................................................................................ŖǯŖŘŘȱȱǻŖǯŖŖŖşȱǯǼ
Max. Out-of-Round .............................................................................................ŖǯŖŘśȱȱǻŖǯŖŖŗŖȱǯǼ
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Crankshaft (Continued)
Oil Pan End Main Bearing Journal
O.D. - New ............................................................................................................ŚŖǯşŗřȦŚŖǯşřśȱȱǻŗǯŜŗŖŝȦŗǯŜŗŗŜȱǯǼ
O.D. - Max. Wear Limit.......................................................................................40.84 mm (1.608 in.)
Max. Taper ............................................................................................................ŖǯŖŘŘȱȱǻŖǯŖŖŖşȱǯǼ
Max. Out-of-Round .............................................................................................ŖǯŖŘśȱȱǻŖǯŖŖŗŖȱǯǼ
Connecting Rod Journal
O.D. - New ............................................................................................................řśǯşśśȦřśǯşŝřȱȱǻŗǯŚŗśŜȦŗǯŚŗŜřȱǯǼ
O.D. - Max. Wear Limit.......................................................................................řśǯşŚȱȱǻŗǯŚŗśȱǯǼ
Max. Taper ............................................................................................................0.018 mm (0.0007 in.)
Max. Out-of-Round .............................................................................................ŖǯŖŘśȱȱǻŖǯŖŖŗŖȱǯǼ
Ğȱǯ ǯǯ
PTO End, Crank in Engine .................................................................................ŖǯŘŝşȱȱǻŖǯŖŗŗŖȱǯǼ
Entire Crank, in V-Blocks....................................................................................ŖǯŗŖȱȱǻŖǯŖŖřşȱǯǼ
Cylinder Bore
Cylinder Bore I.D.
New .......................................................................................................................ŞřǯŖřŗȦŞřǯŖŖŜȱȱǻřǯŘŜŞşȦřǯŘŜŝşȱǯǼ
Max. Wear Limit ..................................................................................................ŞřǯŖŜşȱȱǻřǯŘŝŖŚȱǯǼ
Max. Out-of-Round .............................................................................................ŖǯŗŘȱȱǻŖǯŖŖŚŝȱǯǼ
Max. Taper ............................................................................................................ŖǯŖśȱȱǻŖǯŖŖŘŖȱǯǼ
Cylinder Head
¢ȱ ȱȱ
Head Bolt - Torque in Two Stages .....................................................................ęȱȱŘŘǯŜȱȉȱǻŘŖŖȱǯȱǯǼ
ȱ ȱ
ę¢ȱȱŚŗǯŞȱȉȱǻřŝŖȱǯȱǯǼ
¡ǯȱȬȬ ................................................................................................ŖǯŖŝŜȱȱǻŖǯŖŖřȱǯǼ
Rocker Arm Screw Torque.......................................................................................ŗŗǯřȱȉȱǻŗŖŖȱǯȱǯǼ
Rocker Arm Stud Torque (AVT)..............................................................................ŗŗǯřȱȉȱǻŗŖŖȱǯȱǯǼ
Rocker Arm/Valve Adjustment Jam Nut Torque..................................................ŝǯřȱȉȱǻŜśȱǯȱǯǼ
Rocker Arm/Valve Adjustment Setscrew Torque (AVT) .....................................ŝǯşȱȉȱǻŝŖȱǯȱǯǼ
Fan/Flywheel
¢ ȱȱ ȱ ..........................................................................ŝŚǯśȱȉȱǻśśȱĞǯȱǯǼ
Governor
ȱȱĞȬȬȱȱ ....................................ŖǯŖŘśȦŖǯŗŘŜȱȱǻŖǯŖŖŖşȦŖǯŖŖŚşȱǯǼ
ȱȱĞȱǯǯ
New........................................................................................................................ŝǯşŚşȦŞǯŖŖŖȱȱǻŖǯřŗŘşȦŖǯřŗŚşȱǯǼ
Max. Wear Limit ..................................................................................................ŝǯşřŜȱȱǻŖǯřŗŘŚȱǯǼ
ȱ ȱĞȬȬ 
Gear Running Clearance.....................................................................................0.015/0.140 mm (0.0006/0.0055 in.)
ȱ ȱĞȱǯǯ
New........................................................................................................................śǯşşŖȦŜǯŖŖŖȱȱǻŖǯŘřśŞȦŖǯŘřŜŘȱǯǼ
Max. Wear Limit ..................................................................................................śǯşŝŝȱȱǻŖǯŘřśřȱǯǼ
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Governor (Continued)
Governor Lever Nut Torque....................................................................................ŜǯŞȱȉȱǻŜŖȱǯȱǯǼ

1

Ignition
Spark Plug Type (Champion® or Equivalent) .......................................................ŗŘǰȱŗŘǰȱȱȱřŖŝŗ
Spark Plug Gap..........................................................................................................ŖǯŝŜȱȱǻŖǯŖřŖȱǯǼ
Spark Plug Torque.....................................................................................................ŘŚǯŚȬŘşǯŞȱȉȱǻŗŞȬŘŘȱĞǯȱǯǼ
Ignition Module Air Gap .........................................................................................ŖǯŘŞȦŖǯřřȱȱǻŖǯŖŗŗȦŖǯŖŗřȱǯǼ
ȱȱȱ ...........................................................................ŚǯŖȬŜǯŘȱȉȱǻřśȬśśȱǯȱǯǼ
0XIÀHU
ĝȱȱ
M8 Hex Nuts ........................................................................................................ŘŚǯŚȱȉȱȱǻŘŗŜȱǯȱǯǼ
5/16-18 Capscrews ...............................................................................................ŗŜǯşȱȉȱǻŗśŖȱǯȱǯǼ
Oil Filter
ȱȱ .................................................................................................řȦŚȬŗȱȱĞȱ ȱ
ȱȱǻȱȦȱȱǼ .....................................................řřǯşȱȉȱǻřŖŖȱǯȱǯǼ
Piston, Piston Rings, and Piston Pin
Piston-to-Piston Pin Running Clearance ...............................................................ŖǯŖŖŜȦŖǯŖŗŝȱȱǻŖǯŖŖŖŘȦŖǯŖŖŖŝȱǯǼ
Piston Pin Bore I.D.
New........................................................................................................................ŗŝǯŖŖŜȦŗŝǯŖŗŘȱȱǻŖǯŜŜşśȦŖǯŜŜşŞȱǯǼ
Max. Wear Limit ..................................................................................................ŗŝǯŖŘśȱȱǻŖǯŜŝŖřȱǯǼ
Piston Pin O.D.
New........................................................................................................................ŗŜǯşşśȦŗŝǯŖŖŖȱȱǻŖǯŜŜşŗȦŖǯŜŜşřȱǯǼ
Max. Wear Limit ..................................................................................................16.994 mm (0.6691 in.)
Top Compression Ring-to-Groove Side Clearance ..............................................ŖǯŖŘśȦŖǯŖŚŞȱȱǻŖǯŖŖŗŖȦŖǯŖŖŗşȱǯǼ
Middle Compression Ring-to-Groove Side Clearance ........................................ŖǯŖŗśȦŖǯŖřŝȱȱǻŖǯŖŖŖŜȦŖǯŖŖŗśȱǯǼ
Oil Control Ring-to-Groove Side Clearance..........................................................ŖǯŖŘŜȦŖǯŗŝŜȱȱǻŖǯŖŖŗŖȦŖǯŖŖŝŖȱǯǼ
Top and Center Compression Ring End Gap
New Bore ............................................................................................................ŖǯŘśȦŖǯśŜȱȱǻŖǯŖŗŖŖȦŖǯŖŘŘŚȱǯǼ
Used Bore (Max.) .................................................................................................ŖǯşŚȱȱǻŖǯŖřŝȱǯǼ
ȱȱȱǯǯŶ
New .......................................................................................................................ŞŘǯşŚŝȱȱǻřǯŘŜśŜȱǯǼ
Max. Wear Limit .................................................................................................ŞŘǯŞŖŘȱȱǻřǯŘśşşȱǯǼ
ȱȱȬȬ¢ȱŶȱȱ
New .......................................................................................................................ŖǯŖŜȦŖǯŗŖŖȱȱǻŖǯŖŖŘřȦŖǯŖŖřşȱǯǼ

ŶȱȱŜȱȱǻŖǯŘřŜȱǯǼȱȱȱĴȱȱȱȱȱȱȱȱȱȱȱǯ
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Speed Control Bracket
ȱ .........................................................................................................ŗŖǯŝȱȉȱǻşśȱǯȱǯǼȱȱ ȱ
ŝǯřȱȉȱǻŜśȱǯȱǯǼȱȱȱȱ
Starter Assembly
Thru Bolt Torque
ȱ ȱǻ ȱǼ.........................................................................................ŚǯśȬśǯŝȱȉȱǻŚŖȬśŖȱǯȱǯǼ
ȱ Ȭ¢ȱǻȱĞǼ ..............................................................................śǯŜȬşǯŖȱȉȱǻŚşȬŝşȱǯȱǯǼ
Mounting Screw Torque (All)..................................................................................ŗśǯřȱȉȱǻŗřśȱǯȱǯǼ
Brush Holder Mounting Screw Torque
Delco-Remy Starter..............................................................................................ŘǯśȬřǯřȱȉȱǻŘŘȬŘşȱǯȱǯǼ
Solenoid (Starter)
Mounting Hardware Torque
Delco-Remy Starter..............................................................................................ŚǯŖȬŜǯŖȱȉȱǻřśȬśřȱǯȱǯǼ
Nut, Positive (+) Brush Lead Torque
Delco-Remy Starter..............................................................................................ŞǯŖȬŗŗǯŖȱȉȱǻŝŗȬşŝȱǯȱǯǼ
Stator
Mounting Screw Torque...........................................................................................ŜǯŘȱȉȱǻśśȱǯȱǯǼ
Valve Cover
ȱȱȱ...................................................................................ŜǯŘȱȉȱǻśśȱǯȱǯǼ
Valves and Valve Tappets
Valve Clearance ........................................................................................................ŖǯŗŖŗȦŖǯŗśŘȱȱǻŖǯŖŖŚȦŖǯŖŖŜȱǯǼ
Valve Tappet to Crankcase Running Clearance....................................................ŖǯŖŗřȦŖǯŖŝřȱȱǻŖǯŖŖŖśȦŖǯŖŖŘşȱǯǼ
Intake Valve Stem-to-Valve Guide Running Clearance .......................................ŖǯŖřŞȦŖǯŖŝŜȱȱǻŖǯŖŖŗśȦŖǯŖŖřŖȱǯǼ
Exhaust Valve Stem-to-Valve Guide Running Clearance ....................................ŖǯŖśŖȦŖǯŖŞŞȱȱǻŖǯŖŖŘŖȦŖǯŖŖřśȱǯǼ
Intake Valve Guide I.D.
New........................................................................................................................ŝǯŖřŞȦŝǯŖśŞȱȱǻŖǯŘŝŝŗȦŖǯŘŝŝşȱǯǼ
Max. Wear Limit ..................................................................................................ŝǯŗřŚȱȱǻŖǯŘŞŖşȱǯǼ
Exhaust Valve Guide I.D.
New........................................................................................................................ŝǯŖřŞȦŝǯŖśŞȱȱǻŖǯŘŝŝŗȦŖǯŘŝŝşȱǯǼ
Max. Wear Limit ..................................................................................................ŝǯŗśşȱȱǻŖǯŘŞŗşȱǯǼ
Valve Guide Reamer Size
Standard................................................................................................................ŝǯŖŚŞȱȱǻŖǯŘŝŝśȱǯǼ
ȱ ŖǯŘśȱȱǯǯ.........................................................................................................ŝǯŘşŞȱȱǻŖǯŘŞŝřȱǯǼ
ȱȱȱĞ .....................................................................................ŞǯŖŝȱȱǻŖǯřŗŝŝȱǯǼ
¡ȱȱȱĞ ..................................................................................ŞǯŖŝȱȱǻŖǯřŗŝŝȱǯǼ
Nominal Valve Seat Angle .......................................................................................Śśǚ
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General Torque Values

1

Metric Fastener Torque Recommendations for Standard Applications

Tightening Torque: N·m (in. lb.) + or - 10%
Property Class

4.8
Size
M4ȱ
M5ȱ
M6ȱ
M8ȱ

ŗǯŘȱǻŗŗǼȱ
ŘǯśȱǻŘŘǼȱ
ŚǯřȱǻřŞǼȱ
ŗŖǯśȱǻşřǼȱ

5.8

ŗǯŝȱǻŗśǼȱ
řǯŘȱǻŘŞǼȱ
śǯŝȱǻśŖǼȱ
ŗřǯŜȱǻŗŘŖǼȱ

8.8

ŘǯşȱǻŘŜǼȱ
śǯŞȱǻśŗǼȱ
şǯşȱǻŞŞǼȱ
ŘŚǯŚȱǻŘŗŜǼȱ

Noncritical
Fasteners
Into Aluminum
10.9

ŚǯŗȱǻřŜǼȱ
ŞǯŗȱǻŝŘǼȱ
ŗŚǯŖȱǻŗŘŚǼȱ
řřǯşȱǻřŖŖǼȱ

12.9

śǯŖȱǻŚŚǼȱ
şǯŝȱǻŞŜǼȱ
ŗŜǯśȱǻŗŚŜǼȱ
ŚŖǯŝȱǻřŜŖǼȱ

ŘǯŖȱǻŗŞǼ
ŚǯŖȱǻřśǼ
ŜǯŞȱǻŜŖǼ
ŗŝǯŖȱǻŗśŖǼ

Tightening Torque: N·m (ft. lb.) + or - 10%
Property Class

M10
M12
M14

Noncritical
Fasteners
Into Aluminum

4.8

5.8

8.8

10.9

12.9

ŘŗǯŝȱǻŗŜǼȱ
řŜǯŜȱǻŘŝǼȱ
śŞǯřȱǻŚřǼȱ

ŘŝǯŗȱǻŘŖǼȱ
ŚŝǯśȱǻřśǼȱ
ŝŜǯŚȱǻśśǼȱ

ŚŝǯśȱǻřśǼȱ
ŞŘǯŝȱǻŜŗǼȱ
ŗřŗǯśȱǻşŝǼȱ

ŜŜǯŚȱǻŚşǼȱ
ŗŗŜǯŜȱǻŞŜǼȱ
ŗŞŚǯŚȱǻŗřŜǼȱ

ŞŗǯŚȱǻŜŖǼȱ
ŗřşǯŝȱǻŗŖřǼȱ
ŘŗşǯŝȱǻŗŜŘǼȱ

řřǯşȱǻŘśǼ
ŜŗǯŖȱǻŚśǼ
şŚǯşȱǻŝŖǼ
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English Fastener Torque Recommendations for Standard Applications

Tightening Torque: N·m (in. lb.) + or - 20%
Bolts, Screws, Nuts and Fasteners
Assembled Into Cast Iron or Steel

Size
8-32ȱ
10-24ȱ
10-32ȱ
1/4-20ȱ
1/4-28ȱ
5/16-18ȱ
5/16-24ȱ
3/8-16ȱ
3/8-24ȱ

Grade 2 or 5
Fasteners Into
Aluminum

Grade 2

Grade 5

Grade 8

ŘǯřȱǻŘŖǼȱ
řǯŜȱǻřŘǼȱ
řǯŜȱǻřŘǼȱ
ŝǯşȱǻŝŖǼȱ
şǯŜȱǻŞśǼȱ
ŗŝǯŖȱǻŗśŖǼȱ
ŗŞǯŝȱǻŗŜśǼȱ
ŘşǯŚȱǻŘŜŖǼȱ
řřǯşȱǻřŖŖǼȱ

ŘǯŞȱǻŘśǼȱ
ŚǯśȱǻŚŖǼȱ
ŚǯśȱǻŚŖǼȱ
ŗřǯŖȱǻŗŗśǼȱ
ŗśǯŞȱǻŗŚŖǼȱ
ŘŞǯřȱǻŘśŖǼȱ
řŖǯśȱǻŘŝŖǼȱ
ȱȬȬȬȬȬȬȬȬȬȱ
ȱȬȬȬȬȬȬȬȬȬȱ

Ȭȱ ȬȬȬȬȬȬȬȬȱ
ȱȬȬȬȬȬȬȬȬȬȱ
ȱȬȬȬȬȬȬȬȬȬȱ
ŗŞǯŝȱǻŗŜśǼȱ
ŘŘǯŜȱǻŘŖŖǼȱ
řşǯŜȱǻřśŖǼȱ
ȱȬȬȬȬȬȬȬȬȬȱ
ȱȬȬȬȬȬȬȬȬȬȱ
ȱȬȬȬȬȬȬȬȬȬȱ

ŘǯřȱǻŘŖǼ
řǯŜȱǻřŘǼ
ȱȬȬȬȬȬȬȬȬȬ
ŝǯşȱǻŝŖǼ
ȱȬȬȬȬȬȬȬȬȬ
ŗŝǯŖȱǻŗśŖǼ
ȱȬȬȬȬȬȬȬȬȬ
ȱȬȬȬȬȬȬȬȬȬ
ȱȬȬȬȬȬȬȬȬȬ

ŚŖǯŝȱǻřŖǼȱ
ŜŝǯŞȱǻśŖǼȱ
ŞŗǯŚȱǻŜŖǼȱ
ŗŖŞǯśȱǻŞŖǼȱ
ŗŚŘǯŚȱǻŗŖśǼȱ
155.9 (115)
ŘŘřǯŝȱǻŗŜśǼȱ
ŘřŝǯřȱǻŗŝśǼȱ
řŗŗǯşȱǻŘřŖǼȱ
řśŘǯŜȱǻŘŜŖǼȱ
ŚŚŝǯśȱǻřřŖǼȱ
ŚŝŚǯŜȱǻřśŖǼȱ
ŜřŝǯřȱǻŚŝŖǼȱ

ȱȬȬȬȬȬȬȬȬȬ
Ȭȱ ȬȬȬȬȬȬȬȬ
ȱȬȬȬȬȬȬȬȬȬ
ȱȬȬȬȬȬȬȬȬȬ
ȱȬȬȬȬȬȬȬȬȬ
--------ȱȬȬȬȬȬȬȬȬȬ
ȱȬȬȬȬȬȬȬȬȬ
ȱȬȬȬȬȬȬȬȬȬ
ȱȬȬȬȬȬȬȬȬȬ
ȱȬȬȬȬȬȬȬȬȬ
ȱȬȬȬȬȬȬȬȬȬ
ȱȬȬȬȬȬȬȬȬȬ

Tightening Torque: N·m (ft. lb.) + or - 20%
Size
5/16-24
3/8-16ȱ
3/8-24ȱ
7/16-14ȱ
7/16-20ȱ
1/2-13
1/2-20ȱ
9/16-12ȱ
9/16-18ȱ
5/8-11ȱ
5/8-18ȱ
3/4-10ȱ
3/4-16ȱ

ȱȬȬȬȬȬȬȬȬȬȱ
Ȭȱ ȬȬȬȬȬȬȬȬȱ
ȱȬȬȬȬȬȬȬȬȬȱ
ŚŝǯśȱǻřśǼȱ
ŜŗǯŖȱǻŚśǼȱ
67.8 (50)
şŚǯşȱǻŝŖǼȱ
ŗŖŗǯŝȱǻŝśǼȱ
ŗřśǯŜȱǻŗŖŖǼȱ
ŗŚşǯŘȱǻŗŗŖǼȱ
ŗŞşǯŞȱǻŗŚŖǼȱ
ŗşşǯřȱǻŗśŖǼȱ
ŘŝŗǯŘȱǻŘŖŖǼȱ

ȱȬȬȬȬȬȬȬȬȬȬȱ
ŚŝǯśȱǻřśǼȱ
śŚǯŘȱǻŚŖǼȱ
ŝŚǯŜȱǻśśǼȱ
ŗŖŗǯŝȱǻŝśǼȱ
108.5 (80)
ŗŚŘǯŚȱǻŗŖśǼȱ
ŗŜşǯśȱǻŗŘśǼȱ
ŘŘřǯŝȱǻŗŜśǼȱ
ŘŚŚǯŗȱǻŗŞŖǼȱ
řŗŗǯşȱǻŘřŖǼȱ
řřŘǯŘȱǻŘŚśǼȱ
ŚŚŖǯŝȱǻřŘśǼȱ

Torque
Conversions
ȉȱƽȱǯȱǯȱ¡ȱŖǯŗŗř
ȉȱƽȱĞǯȱǯȱ¡ȱŗǯřśŜ
ǯȱǯȱƽȱȉȱ¡ȱŞǯŞś
Ğǯȱǯȱƽȱȉȱ¡ȱŖǯŝřŝ
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2

ȱ¢ȱȱȱȱȱȱ¢ȱȱęȱ¢ǰȱǰȱȱ¢ȱǯȱ
¢ȱȱȱȱȱȱǰȱ¢ȱȱ¢ȱȱȱǰȱǰȱȱǷȱ ȱǰȱ¢Ȃȱ
ȱ¢ȱȱȱȱȱȱ¢ȱȱȱ ǯ
ȱȱȱȱȱȱȱȱǯȱȱ
Separate Tool Suppliers:
Kohler Tools
Contact your source
ȱ¢ǯȱ

SE Tools
Śŗśȱ  ȱǯ
ǰȱ ȱȱŚŞŚŚŜ
ȱŞŗŖȬŜŜŚȬŘşŞŗȱȱ
ȱȱŞŖŖȬŜŜŚȬŘşŞŗȱ
¡ȱŞŗŖȬŜŜŚȬŞŗŞŗ

ȱ¢ȱ ǯ
ŝŜŞȱȱȱ
ǰȱ ȱȱŜŖśśş
ȱŜřŖȬşŘŖȬŗřŖŖ

Tools
Description

Source/Part No.

Ğȱ¢ȱ
ȱȱĞȱ¢ǯ

ȱȱ ȬŞŘŚŖś

ĞȱȱȱǻǼ
ȱȱȱȱĞȱǯ

ȱȱ ȬŞŘŚŗŝ

¢ȱ ȱ
ȱȱȱȱȱȱ¢ǰȱǰȱǰȱȱȱȱ ǯ
ȱȱ ȱǻ ǼȱȱĞ 
ȱ ȱȱȱȱǯ
 ȱȱ 
ȱȱȱĴȱȱȱ ȱǯ

ȱŘśȱŝŜŗȱŖśȬ
ȱ ȱŘśȱŝŜŗȱŘřȬ
ȱŘŚȱŝŜŗȱŖŗȬ

ȱȱ ȱȱ
Pressure Tester
Noid Light
ȱȱȱȱşŖǚȱ
ȱȱȱȱȱȱ
ȱȱȱȱȱǰȱȱ
ȱȱȱȱȱǰȱȱȱ

ȱ¢ȱ ǯ
 ȬŖŗş
 ȬŖŘŗ
 ȬŖŘř
 ȬŖŘś
 ȬŖŘŝ
 ȬŖŘş

¢ ȱ ȱȱǻȱǼ

ȱȱ ȬŞŘŚŖŝ

¢ ȱȱ
ȱȱĚ¢ ȱȱǯ

ȱȱ ȬŞŘŚŖŞ

¢ ȱȱ
ȱȱĚ¢ ȱȱǯ

ȱȱ ȬŞŘŚŖş
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Tools (Continued)
Description

Source/Part No.

¢ȱȱĞȱ
ȱȱȱȱ¢ȱĞǯ

ȱŘśȱŝŜŗȱřŞȬ

ȱ¢ȱ
ȱȱȱȱȱ¢ǰȱ¡ȱǯ
ȱȱȱȱȱȱǻǼȱȱ¢ǯ

ȱŘśȱŚśśȱŖŗȬ
ȱŘŚȱŚśśȱŖŘȬ

ěȱȱǻ ȱǭȱȱǼȱ
ȱȱȱȱ¢ȱȱȱǯ

ȱȱ ȬŞŘŚŗŖ

ȱȱȱ 
ȱȱȱ¢ȱȱǯȱ

ȱŘśȱŝŜŗȱŖŜȬȱ

ęȬȱȱǻŗŘŖȱȱǼ
ęȬȱȱǻŘŚŖȱȱǼ
ȱȱȱęȬǯȱ

ȱŘśȱŝŜŗȱŘŖȬ
ȱŘśȱŝŜŗȱŚŗȬ

ȱ ȱȱ
ȱȱȱȬȱȱȱ 
ȱȱȱȱȱȱ ȱ ȱ

ȱ¢ȱ ǯ
 ȬŖřŗ
 ȬŖřř

ȱȱȱǻǼȱ
ȱȱȱȱǻȱȱǼȱȱȱ ȱȬ Ȝǯ

ȱŘśȱŝŜŗȱŚŖȬ

ȱȱȱȱǻ ȱǼ
ȱȱȱȱȱȱȱǻ¡ȱȱǼǯ

ȱŘśȱŝŜŗȱŗŞȬ

ȱȱ ȱǻȱǼ
To remove and reinstall drive retaining rings and brushes.
Individual Component Available
Starter Brush Holding Tool (Solenoid Shift)
Tachometer (Digital Inductive)
For checking operating speed (RPM) of an engine.
Vacuum/Pressure Tester
Alternative to a water manometer.
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DTI-110
Kohler 25 761 22-S
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Aids
Description

Source/Part No.

ĞȱȱǻȱŜŗřǼ

ȱŘśȱřśŝȱŗŚȬ

ȱ ȱǻ Ȧȱ ŜŜŗǼ

ȱŘśȱřśŝȱŗŗȬ

ȱ ȱǻȬǼ
ȱȱȱȱǻ ȱǼ

Ȭ

2

ȱ ȱśŘȱřśŝȱŖŗȬ

ȱȱȱȱǻȱĞǼȱ

ȱśŘȱřśŝȱŖŘȬȱ

ȱȱ
țȱśşŖŖȱ ¢ȱ¢ȱȱŚȱ£ȱȱǯ
¢ȱ¡Ȭǰȱȱȱȱǰȱȱȱȱǰȱȱȱ
ȱǯȱțȱǯȱśşŖŖȱȱśşŗŖȱȱȱȱȱȱȬ
ǯ
ȱȱțȱśşŗŖȱ
ȱȱțȱȱȱśşŞȱ
ȱȱțȱȱȱśŞŝ
Loctite® Ultra Copper

ȱŘśȱśşŝȱŖŝȬ

ȱȱ

ȱŘśȱřśŝȱŗŘȬ
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Special Tools You Can Make
Flywheel Holding Tool
ȱĚ¢ ȱȱȱȱȱȱȱȱȱȱ
ȱĚ¢ ȱȱȱȱ ȱȱȱŘȬŗǰȱȱ
ȱȱȱȱȱȱ ǯ
ȱ ŗǯȱ ȱȱȱȬěȱ ǰȱȱȱȱ¡ȱ
ȱȱȱȱȱȱȱ ǯȱ
ȱ Řǯȱ

ȱěȱ¢ȱȱȱȱǯȱ

ȱ Řǯȱ ȱȱȱȱȱȬȱȱȱȱěȱ
ȱȱȱȱȱȱǰȱȱȱȱ
ȱȱĚǯȱ
ȱ řǯȱ ȱȱŗȱǯȱȱ ȱ ȱȱȱȱ
£ȱȱȱȱȱȱȱȱǯȱ
ȱ Śǯȱ ȱȱĚȱ ȱ ȱȱȱ ǯǯȱȱȱȱ
ȱ ȱȱ¡¢ȱŗȄȱǯǯȱǻ ȱ
ȱǯȱŗŘȱŚŜŞȱŖśȬǼǯȱȱȱȱ ȱ
ȱ ȱȱȱȱȱȱȱǰȱȱ
 ȱȱȱŘȬŘǯ

ȱ řǯȱ ȱȱȱȱȱȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱĚ¢ ȱȱȱǯȱȱ
ȱ ȱȱȱȱȱĚ¢ ȱȱȱ ȱ
ȱȱǰȱȱȱȱ
ȱȱǯ

Figure 2-2. Rocker Arm/Crankshaft Tool.

Figure 2-1. Flywheel Holding Tool.
Rocker Arm/Crankshaft Tool
ȱȱ ȱȱĞȱȱȱȱȱȱȱ
Ğȱ¢ȱȱȱȱȱȱȱȱȱ
ǯȱ
ȱ ŗǯȱ ȱȱȱȱȱȱȱŗŖȱ ȱȱ
ȱǯȱȱȱȱȱȱǯȱ
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3
Troubleshooting Guide
When troubles occur, be sure to check the simple
ȱ ǰȱȱęǰȱ¢ȱȱȱȱȱȱ
considered. For example, a starting problem could be
ȱ¢ȱȱ¢ȱȱǯ
ȱȱȱȱȱȱȱȱ
ȱ ǯȱȱȱȱȱȱȱǯȱ
ȱȱȱęȱǻǼȱ ȱȱȱ
ȱȱȱȱǯ
Engine Cranks But Will Not Start
ȱ ŗǯȱ ¢ȱȱǯ
ȱ Řǯȱ ȱȬěȱȱǯ
ȱ řǯȱ ȱǰȱȱȱ ȱȱȱȱ¢ǯ
ȱ Śǯȱ ȱȱǯ
ȱ śǯȱ ȱȱǻǼȱǯ
ȱ Ŝǯȱ ¢ȱ ȱȱȱ ȱȱȃěȄȱǯ
ȱ ŝǯȱ ¢ȱȱǯ
ȱ Şǯȱ ¢ȱȱǻǼǯ
9. DSAI or DSAMȱȱǻȱǼǯ
ȱŗŖǯȱ ȱȱǯ
ȱŗŗǯȱ ȱȱ ȱȱȱȱȱȱ
mode.
ȱŗŘǯȱ ȱȱȱǰȱȱȱȱȱ
hose.
ȱŗřǯȱ ȱȱȱȱȱȦǯ
ȱŗŚǯȱ Ĵ¢ȱȱ ǯ
Engine Starts But Does Not Keep Running
ȱ ŗǯȱ ȱȱȱȱǯ
ȱ Řǯȱ ȱǰȱȱȱ ȱȱȱȱ¢ǯ
ȱ řǯȱ ¢ȱȱȱȱȱĴȱǯ
4. Loose wires or connections that short the kill
ȱȱȱȱȱǯ
ȱ śǯȱ ¢ȱ¢ȱȱǯ
ȱ Ŝǯȱ ¢ȱǯ
ȱ ŝǯȱ ȱȱȱǰȱȱȱȱȱ
hose.
ȱ Şǯȱ Ȧȱȱȱȱȱǯ
ȱ şǯȱ ȱ¢ȱǯ
ȱŗŖǯȱ ȱȱ ȱȱȱȱȱȱ
mode.

Engine Starts Hard
ȱ ŗǯȱ ȱȱȱǯ
ȱ Řǯȱ ȱȱ ȱȱȱȱ¢ǯ
ȱ řǯȱ ȱȱǯ
ȱ Śǯȱ ȱȱ¢ȱ ȱȱǯ
ȱ śǯȱ ¢ȱȱȱȱȱĴȱǯ
ȱ Ŝǯȱ ¢ȱȱǯ
7. Low compression.
ȱ Şǯȱ ¢ȱȱȱǻȱǼǯ
9. Weak spark.
ȱŗŖǯȱ ȱȱȱȱȱȱǯ
ŗŗǯȱ ȱȬȦȱȱ
restricted.
ŗŘǯȱ ¢ȱȱǯ
ŗřǯȱ ¢ ȱ¢ȱǯ
ŗŚǯȱ ȱ¢ȱǯ
Engine Will Not Crank
ȱ ŗǯȱ ȱȱȱǯ
ȱ Řǯȱ Ĵ¢ȱȱǯ
ȱ řǯȱ ¢ȱȱ ȱȱǯ
ȱ Śǯȱ ȱȱ¢ȱ ȱȱǯ
ȱ śǯȱ ¢ȱ¢ȱ ȱȱȱ ǯ
ȱ Ŝǯȱ ¢ȱȱȱȱǯ
7. Seized internal engine components.
Engine Runs But Misses
ȱ ŗǯȱ ȱȱ ȱȱȱȱ¢ǯ
2. Spark plug lead disconnected.
ȱ řǯȱ ȱ¢ȱȱǯ
ȱ Śǯȱ ¢ȱȱǻǼǯ
ȱ śǯȱ ȱ ȱȱȱȱĴ¢ȱ
ground the ignition kill circuit.
ȱ Ŝǯȱ ȱǯ
ȱ ŝǯȱ ¢ȱȱȱȱȱȱǯ
ȱ Şǯȱ ȱȱ¢ǯ
9. DSAI or DSAMȱȱǻȱǼǯ
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Engine Will Not Idle
ȱ ŗǯȱ ȱȱ ȱȱȱȱ¢ǯ
ȱ Řǯȱ ȱȱȦȱȱȱǯ
ȱ řǯȱ ¢ȱȱǯ
ȱ Śǯȱ ȱ¢ȱǯ
ȱ śǯȱ ȱȱȱȱ¢ȱȱǻȱ
Ǽǯ
ȱ Ŝǯȱ ȱȱȱ ȱ¢ȱǯ
7. Low compression.
ȱ Şǯȱ ȱȱȱȱǯ
ȱ şǯȱ ȱȬȱ¢Ȧȱȱ
problem.
Engine Overheats
ȱ ŗǯȱ ȱȦȱǰȱȱęǰȱȱȱ
shrouds clogged.
ȱ Řǯȱ ¡ȱȱǯ
ȱ řǯȱ  ȱȱȱǯ
ȱ Śǯȱ ȱȱȱǯ
ȱ śǯȱ ¢ȱǯ
ȱ Ŝǯȱ ȱȱ¡ǯ
7. DSAI or DSAMȱȱǻȱǼǯ
Engine Knocks
ȱ ŗǯȱ ¡ȱȱǯ
ȱ Řǯȱ  ȱȱȱǯ
ȱ řǯȱ ȱȱȱǯ
4. Internal wear or damage.
ȱ śǯȱ ¢ȱĞȱǯ
ȱ Ŝǯȱ ¢ȱȱǯ
ȱ ŝǯȱ ȱȱȱǯ
Engine Loses Power
ȱ ŗǯȱ  ȱȱȱǯ
ȱ Řǯȱ ȱȱȱǯ
ȱ řǯȱ ¢ȱȱȱǯ
ȱ Śǯȱ ȱȱ ȱȱȱȱ¢ǯ
ȱ śǯȱ ¡ȱȱǯ
ȱ Ŝǯȱ ȱǯ
ȱ ŝǯȱ ¢ȱȱǯ
8. Low compression.
9. Exhaust restriction.
10. DSAI or DSAMȱȱǻȱǼǯ
ŗŗǯȱ  ȱĴ¢ǯ
ŗŘǯȱ ȱȱĴǯ

Engine Uses Excessive Amount of Oil
ȱ ŗǯȱ ȱȱ¢Ȧ¢ǯ
ȱ Řǯȱ ȱȱ¢ȱȱǯ
3. Breather reed broken.
4. Worn or broken piston rings.
ȱ śǯȱ ȱ¢ȱǯ
ȱ Ŝǯȱ ȱȱȦȱǯ
ȱ ŝǯȱ ȱęǯ
ȱ Şǯȱ  ȱȱȦǯ
Oil Leaks from Oil Seals, Gaskets
ȱ ŗǯȱ ȱȱȱȱȱǯ
2. Breather reed broken.
ȱ řǯȱ ȱȱ¢ȱȱǯ
ȱ Śǯȱ ȱ ¢ǰȱȱ¢ȱǯ
5. Restricted exhaust.

External Engine Inspection
ȱȱȱȱȱǰȱȱȱ
ȱȱȱȱ¡ȱȱȱ
ǯȱȱȱȱȱȱȱ ȱ
ȱȱȱȱȱȱǻȱȱǼȱ
when it is disassembled.
 • ȱȱȱȱȱȱȱȱȱ
ǰȱȱęǰȱȱǰȱȱȱ
¡ȱǯȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱ
ǯ
 Ȋȱ ȱȱȱȱȱȱǰȱȱ
ȱǯȱ¡ȱȱȱ
ȱȱȱȱȱ¢Ȭȱ
ǰȱ Ȧȱȱȱǰȱȱ
ȱȱ¢Ȭȱǯ
 • ȱȱȱȱȱȱȱȱȱ
ȱȱȱȱęȱȱǯ
 • ȱȱȱȱǯȱȱȱǰȱ
ǰȱȱȱȱȱǰȱȱ
ȱȱȱȱ ȱęȱȱȱ
ȱǯȱȱȱȱȱȱȱ¢ȱȱ
clogged. These could indicate that the engine has
ȱȱǯ
 • ȱȱȱȱȱǯȱȱȱȱ
ȱȱȱȱȱȱȱȱȱ
ȱȱ¢ǯ
 • ȱȱȱǯȱȱȱȱȱȱȱ ȱ
ȱȱȱȱȱǰȱȱȱȱȱ ȱ
ȱęǯ
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 • ȱȱȱȱȱǯȱȱȱȱȱ
ȱȱȬȱȱȱȱĚ ȱ¢ǯȱȱȱ
ȱȱȱȱȱǯ
ȱ ȱ ȱȱȱȱ¢Ȭȱȱǲȱȱ
ȱȱȱǯȱ¡ȱȱ
ȱȱȱȱǰȱ
ȱǰȱ¡ȱȱȱȱ
ȱ ȱ ȱȱ¢ȱȱȱ ȱǰȱȱȱ
ȱ ǯ
Ǳȱ ȱȱȱȱȱȱȱȱȱ
ȱ ¢ȱȱȱ ǯȱȱ
ȱȱ ȱȱȱȱȱ
drainage.

Cleaning the Engine
Ğȱȱȱ¡ȱȱȱȱǰȱ
ȱȱȱ¢ȱȱȱ
ǯȱȱȱȱȱȱȱȱ
ȱǯȱ¢ȱȱȱȱȱ¢ȱ
ȱȱȱȱ ȱȱǯȱȱ
ȱ¢ȱ¢ȱȱȱȱ
ȱ¢ȱȱǰȱǰȱȱȱȱ
engine parts. When such a cleaner is used, follow
the manufacturer’s instructions and safety precautions
carefully.

ȱȱȱȱȱ ȱȱǱ
ȱ ŗǯȱ ȱȱȦȱȱȱȱęȱǯȱȱ
ȱȱȱȱȱȱȱǯȱ
ȱȱȱȱěȱȱȱǯ
2. Start the engine and run at no-load high speed
ǻřŘŖŖȱȱřŝśŖȱǼǯ
řǯȱ ȱȱȱȱȱȱ ȱȱȱȱ
tube.
ȱ ȱ ȱȱȱȱȱȱȱȱȱ
ȱȱ10.2 cm (4 in.) ȱȱȱȱȱ
open side.
ȱ ȱ

ȱȱȱȱȱȱȱȱȱȱ
ęȱǻ ȦȱǼǰȱȱȱȱȱȱ
ȱȱȱ ȱȱȱȱȱȱȱ
ȱǻǼǰȱȱȱȱȱȱȱ
table on page 3.4.

ȱ Śǯȱ ȱȱȬěȱȱbefore stopping the
engine.
ȱȱȱȱȱ ȱȱȦ
ȱ ȱ ȱǻ ȱȱǯȱŘśȱŝŜŗȱŘŘȬǼǱ

ȱȱȱȱȱȱȱȱȱȱ
the engine is reassembled and placed into operation.
ȱȱȱȱȱȱȱ¢ȱ
ȱ ȱȱȱȱȱȱǯ

ȱ ŗǯȱ ȱȱȱȱȱęȱȦǯ

Basic Engine Tests

ȱ řǯȱ ȱȱȱęĴȱȱȱȱ¢ȱȱ
the hole in the adapter.

Crankcase Vacuum Test
ȱȱȱȱȱȱȱȱ
crankcase when the engine is operating. Pressure
ȱȱȱǻ¢ȱȱ¢ȱȱȱȱ
¢ȱȱǼȱȱȱȱȱȱ
ȱȱȱȱǰȱǰȱȱȱȱǯ
ȱȱȱȱȱ ȱȱȱ
ȱȱȱȱȱȱǻ ȱȱǯȱ
ŘśȱŝŜŗȱŘŘȬǼǯȱȱȱȱȱȱ
the kits.

ȱ Řǯȱ ȱȱȱȱȱȱęȦȱȱ
opening.

4. Start the engine and bring it up to operating
ȱǻřŘŖŖȬřŜŖŖȱǼǯ
ȱ śǯȱ ȱȱȱȱȱǯȱ ȱȱȱ
is to the ĞȱȱȃŖȄȱȱȱǰȱȱȱ
ȱȱȱǯȱ ȱȱȱȱȱ
the rightȱȱȃŖȄȱȱȱǰȱȱȱȱ
present.
ȱ ȱ ȱȱȱȱŚȬŗŖȱǻȱȱ
Ǽǯȱ ȱȱȱȱ ȱęǰȱȱȱ
pressure is present, check the table on page 3.4
ȱȱȱȱǯ
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No Crankcase Vacuum/Pressure in Crankcase
Possible Cause
ȱ ŗǯȱ ȱȱȱȱǯ

ȱ Řǯȱ ȱȦȱȱǯȱȱȱ¢ȱ
ȱǯ

ȱ řǯȱ ȱ ȱ¢ȱȱ¢ȱȱǻęȱ¢ȱ
ȱǼǯ
4. Restricted exhaust.

Compression Test
ȱȱȱȱȱȱ ȱȱȱ
ȱȱǻǼȱǯȱȱȱȱ
ȱǰȱȱȱĜȱȱȱȱȱ
ȱǯȱȱȱǰȱȱȱ
¢ȱ ȱǯ
Cylinder Leakdown Test
ȱ¢ȱ ȱȱȱȱȱȱȱ
ȱȱȱǯȱ¢ȱ£ȱȱȱ
ȱȱȱ¡ȱȱǰȱ¢ȱȱ
ȱȱȱȱȱȱȱȱȱ ȱ
¢ǯ
ȱȱǯȱŘśȱŝŜŗȱŖśȬȱȱȱ¢ȱǰȱ
¡ȱ ȱȱȱȱǯȱȱ
ȱȱȱȱȱȱĴȱȱ
adapter hose, and a holding tool.
Leakdown Test Instructions
ȱ ŗǯȱ ȱȱȱȱřȬśȱȱȱ ȱȱǯ
ȱ Řǯȱ ȱȱȱǻǼȱȱȱȱęȱȱ
engine.
ȱ řǯȱ ȱȱĞȱȱȱȱǻȱ
¢ȱȱǼȱȱȱȱȱȱȱ
the compression stroke. Hold the engine in this
position while testing. The holding tool supplied
ȱȱȱȱȱȱȱȱȱȱȱ
ȱĞȱȱǯȱȱȱȱ
ȱȱȱĞǯȱ ȱȱřȦŞȈȱȱ
ȱȱȱȦȱȱȱȱǰȱȱȱ
is perpendicular to both the holding tool and
Ğȱǯȱ

3.4

Solution
ȱ ŗǯȱ ȱǰȱȱȱ¢ǰȱ
reassemble, and recheck pressure.
2. Replace all worn or damaged seals and gaskets.
ȱȱȱȱȱȱ¢ǯȱ
ȱȱȱȱȱȱ
ȱ¢ǯ
ȱ řǯȱ ȱǰȱǰȱ¢ȱǰȱǰȱ
ȱȱǯ
ȱ Śǯȱ ȦȱȱĝȦ¡ȱ¢ǯ

ȱȱĚ¢ ȱȱȱȱǰȱȱȱ
ȱȱȱȱȱȱĚ¢ ȱȦ
 ȱȱȱȱȱǯȱȱȱ¢ȱȱ
ȱȱȱȱȱȱȱǯȱ ȱ
ȱȱȱȱȱȱȱȱǰȱ
ȱ¢ȱȱȱȱȱȱ¢ȱȱȱ
ȱȱȱǯȱ ȱȱȱ
ȱȱȱȱȱěȱȱȱȱȱ
direction.
4. Install the adapter into the spark plug hole, but
ȱȱĴȱȱȱȱȱȱȱǯ
ȱ śǯȱ ȱȱȱȱȱȱȱśŖȱȱȱȱ
tester.
6. Turn the regulator knob in the increase direction
ǻ Ǽȱȱȱȱȱȱȱȱ¢ ȱ
ȃȄȱȱȱȱ ȱȱȱȱǯ
ȱ ŝǯȱ ȱȱȱȬȱȱȱ
ȱȱ ȱę¢ȱȱȱȱ
ȱǯȱȱȱȱȱȱȱȱ
escaping air at the carburetor intake, exhaust
outlet, and crankcase breather.
ȱ Şǯȱ ȱȱȱȱȱȱ ȱǱ
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Leakdown Test Results
ȱȱȱȱ ....................................................... ȱȱ¢ȱ ǯ
ȱȱȱ¡ȱ¢ ............................................................. ȱ¡ȱȦȱǯ
ȱȱȱ ...................................................................... ȱȱȦȱǯ
ȱȱȱȃ ȄȱǻǼȱ£ ........................................................ ȱȱȱ¢ȱȱȱǯ
ȱȱȱȃȄȱǻ¢ Ǽȱ£............................................Engine is still usable, but there is some
wear present. Customer should start
ȱ
ȱȱȱȱǯ
ȱȱȱȃȄȱǻǼȱ£........................................................... ȱȦȱ¢ȱȱ
wear. Engine should be reconditioned or
replaced.
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Air Cleaners

To service the precleaner, see Figures 4-1 and 4-2, and
perform the following steps:

General
Air cleaner systems used on these engines will be
either the standard size or PRO Series increased
capacity (slightly taller) design. Each system
uses a replaceable, high-density paper air cleaner
element. Some are also equipped with an oiled-foam
precleaner, which surrounds the paper element. See
Figures 4-1 and 4-2.
Standard Element and
Precleaner

PRO Series "Increased
Capacity" Element and
Element
Precleaner

1. Open the door on the blower housing to access
the air cleaner element and precleaner. (On Pro
models the door can be removed).
2. Unhook the latch and remove the precleaner from
the air cleaner element, or remove as an assembly
for servicing. Make sure the base and the sealing
area is clean before reassembly is performed.
3. Wash the precleaner in warm water with
detergent. Rinse the precleaner thoroughly until
all traces of detergent are eliminated. Squeeze out
excess water (do not wring). Allow the precleaner
to air dry.
4. Saturate the precleaner with new engine oil.
Squeeze out all excess oil.

Standard
Door

Higher
Door

Figure 4-1. Air Cleaner Element Location.
Service
Check the air cleaner daily or before starting the
engine. Check for and correct any buildup of dirt and
debris, along with loose or damaged components.

5. Reinstall the precleaner over the paper air cleaner
element. Secure the element with the latch.
6. Close and latch the door.
Element
Door

NOTE: Operating the engine with loose or
damaged air cleaner components could
 ȱęȱȱȱȱȱȱ
premature wear and failure.
Precleaner Service
If so equipped, wash and reoil the precleaner every 25
hoursȱȱȱǻȱĞȱȱ¡¢ȱ¢ȱ
or dirty conditions). Replace the precleaner annually
or every 100 hours.

Latch

Precleaner

Figure 4-2. Precleaner on Air Cleaner.
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Paper Element Service
Clean the paper element every 50 hours, or replace
if necessary. Replace the paper element annually
or every 100 hoursȱȱȱǻȱĞȱȱ
extremely dusty or dirty conditions). See Figure 4-1,
and follow these steps:
1. Open the door on the blower housing to access
the air cleaner element. See Figures 4-1 and 4-2.
2. Unhook the latch and remove the air cleaner
element and precleaner (if equipped). See Figure
4-2.
3. Remove the precleaner (if so equipped) from
the paper element. Service the precleaner as
described in Precleaner Service.
Air Cleaner
Element
Base Precleaner
(Some Models)

4. Gently tap the air cleaner element to dislodge
dirt. Do not wash the paper element or use
pressurized air, as this will damage the element.
Replace a dirty, bent, or damaged element with
a genuine Kohler element. Handle new elements
carefully; do not use if the sealing surface is bent
or damaged.
5. Clean the air cleaner base as required and check
condition.
6. Reinstall the precleaner (if equipped), over the
paper air cleaner element and install on the base.
Secure with the latch.
7. Close and latch the door.

Latch

Intake Manifold

Clamp

Air Cleaner
Studs (2)

Carburetor
Gasket
Nuts (2)

Breather Hose

Air Cleaner
Base Gasket

Figure 4-3. Air Cleaner System Components.
Air Cleaner Components
Whenever the air cleaner cover door is opened, and/or
the paper element or precleaner is serviced, check the
following:
Air Cleaner Element - Make sure the element is not
bent or damaged. Check that the element is properly
secured and the latch is not damaged or missing.
Air Cleaner Base - Make sure the base is secured
tightly to the carburetor and not cracked or damaged.

4.2

Breather HoseȱȬȱȱȱȱȱȱĴȱȱȱ
air cleaner base and the breather reed cover.
NOTE: Damaged, worn or loose air cleaner
ȱȱ ȱęȱȱȱȱ
engine causing premature wear and failure.
Tighten or replace all loose or damaged
components.
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Air Cleaner Base
Disassembly/Reassembly
If the air cleaner base requires removal, proceed as
follows:
1. Remove the mounting screws for the fuel pump
(if equipped), and the blower housing.
2. Raise or remove the blower housing for access to
the air cleaner base.
3. Remove the air cleaner components from the
base. See Figure 4-3.

Air Intake/Cooling System
To ensure proper cooling, make sure the grass screen,
ȱȱęǰȱȱȱ¡ȱȱȱȱ
engine are kept clean at all times.
Annually or every 100 hoursȱȱȱǻȱĞȱ
under extremely dusty or dirty conditions), remove
the blower housing and other cooling shrouds. Clean
ȱȱęȱȱ¡ȱȱȱ¢ǯȱ
Make sure the cooling shrouds are reinstalled.
NOTE: Operating the engine with a blocked grass
ǰȱ¢ȱȱȱȱęǰȱȦȱ
cooling shrouds removed, will cause engine
damage due to overheating.

ȱ Śǯȱ ȱȱ ȱ¡ȱĚȱȱȱȱȱ
cleaner base onto the mounting studs.
5. Disconnect the breather hose from the air cleaner
base, then remove the base and gasket.
6. Reverse procedure to reassemble components.
ȱȱ ȱ¡ȱĚȱȱ 6.2-7.3 N·m
(55-65 in. lb.). Torque the blower housing screws
to 4.0 N·m (35 in. lb.), and the two front HI-LO
screws to 2.8 N·m (25 in. lb.).

4.3
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Section 5
Fuel System and Governor
This section covers the carbureted fuel systems used
on these engines. The governor system is covered at
the end of this section.
WARNING: Explosive Fuel!
ȱȱ¡¢ȱĚȱȱȱȱȱ¡ȱ
ȱǯȱȱȱ¢ȱȱȱǰȱȱ
ȱǰȱȱǰȱ ¢ȱȱȱȱ
Ěǯȱȱȱęȱȱȱȱ ȱȱȱȱȱȱ
ǰȱȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱǯȱȱȱȱȱ
ȱȱȱǯȱȱȱȱȱȱȱ
ǯ

Fuel Recommendations
General Recommendations
Purchase gasoline in small quantities and store
in clean, approved containers. A container with a
capacity of 2 gallons or less with a pouring spout is
recommended. Such a container is easier to handle
and helps eliminate spillage during refueling.
ȱ Ȋȱ ȱȱȱȱĞȱȱȱȱȱ
season, to minimize gum deposits in your fuel
system and to ensure easy starting.
•

Fuel System Components
The typical carbureted fuel system and related
components include the following:
•
•
•
•
•

Fuel Tank
Fuel Lines
In-line Fuel Filter
Fuel Pump
Carburetor

Operation
The fuel from the tank is moved through the in-line
ęȱȱȱȱ¢ȱȱȱǯȱȱȱȱ
equipped with a fuel pump, the fuel tank outlet is
located above the carburetor inlet allowing gravity to
feed fuel to the carburetor.
ȱȱȱȱȱĚȱ ȱȱȱ
drawn into the carburetor body. There, the fuel is
mixed with air. This fuel-air mixture is then burned in
the engine combustion chamber.

5

Do not add oil to the gasoline.

ȱ Ȋȱ ȱȱęȱȱȱǯȱȱȱȱȱ
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 Fuel Rating
Method, it should be 90 octane minimum.
Unleaded gasoline is recommended, as it leaves
less combustion chamber deposits and reduces
harmful exhaust emissions. Leaded gasoline is not
recommended.
Gasoline/Alcohol blends
Gasohol (up to 10% ethyl alcohol, 90% unleaded
gasoline by volume) is approved as a fuel for Kohler
ǯȱȱȦȱȱȱŘŖȱ
ȱŞśȱȱȱǯ
Gasoline/Ether blends
¢ȱ¢ȱ¢ȱȱǻǼȱȱȱ
ȱȱǻȱȱȱ¡ȱȱŗśƖȱȱ¢ȱ
volume) are approved as a fuel for Kohler engines.
ȱȦȱȱȱȱǯ
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Fuel Filter
ȱȱȱȱ ȱȱȬȱęǯȱ
¢ȱȱȱęȱȱȱannually or
every 100 hoursȱ ȱȱȱ ȱęǯ
Fuel Line
ȱȱ ȱȱȱ ȱȱ
Regulations, these engines use Low Permeation
ȱřŖȱŝȱȱȱǲȱęȱȱȱȱ
requirements. Standard fuel line may not be used.

ȱȱȱ¢ȱȱȱȱȱ
ȱȱȱǯ
Fuel System Tests
When the engine starts hard, or turns over but will
not start, it is possible that the problem is in the fuel
¢ǯȱȱęȱȱȱȱȱ¢ȱȱȱȱ
problem, perform the following tests.

Troubleshooting – Fuel System Related Causes
Test

Conclusion

1. Check the following:
a. Make sure the fuel tank contains clean, fresh,
proper fuel.
b. Make sure the vent in fuel tank is open.
c. Make sure the fuel valve is open.
d. Make sure vacuum and fuel lines to fuel
pump are secured and in good condition.
2. Check for fuel in the combustion chamber.
a. Disconnect and ground spark plug leads.
b. Close the choke on the carburetor.
c. Crank the engine several times.
d. Remove the spark plug and check for fuel at
the tip.

2. If there is fuel at the tip of the spark plug, fuel is
reaching the combustion chamber.
If there is no fuel at the tip of the spark plug,
ȱȱȱĚ ȱȱȱȱȱǻȱřǼǯ

ȱ řǯȱ ȱȱȱĚ ȱȱȱȱȱȱȱ
pump.
ȱ
ǯȱ ȱȱȱȱȱȱȱęĴȱȱ
fuel pump.
ȱ
ǯȱ
ȱȱȱ ȱȱĴȱȱȱǯȱ
ȱȱȬěȱȱǻȱȱǼȱȱ
ȱĚ ǯ

ȱ řǯȱ ȱȱdoesȱĚ ȱȱȱǰȱȱȱ¢ȱ
fuel pump (Test 4).

4. Check the operation of fuel pump.
ǯȱ ȱȱȱȱȱȱȱęĴȱȱ
carburetor.
b. Crank the engine several times and observe
Ě ǯ

4. If fuel doesȱĚ ȱȱȱǰȱȱȱ¢ȱ
carburetor. (Refer to the Carburetor portions of
this section.)

ȱ

5.2

If fuel does notȱĚ ȱȱȱǰȱȱȱ
ȱȱǰȱȱȱǰȱȬȱęǰȱ
Ȭěȱǰȱȱȱǯȱȱ¢ȱȱ
problem and reconnect the line.

If fuel does notȱĚ ȱȱȱǰȱȱȱȱ
clogged fuel line. If the fuel line is unobstructed,
ȱȱęȱȱȦȱȱȱȱ
line. If none of the checks reveal the cause of the
problem, replace the pump.
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Fuel Pump
General
ȱȱȱ ȱȱȱ¢ȱȱǰȱȱ
pumping action is created by the oscillation of positive
and negative pressures within the crankcase. This
ȱȱĴȱȱȱȱȱȱ
a rubber hose connected between the pump and
crankcase. The pumping action causes the diaphragm
on the inside of the pump to pull fuel in on its
downward stroke and to push it into the carburetor on
its upward stroke. Two check valves prevent fuel from
going backward through the pump.
Outlet Line
(to Carburetor)

Replacing the Fuel Pump
Replacement pumps are available through your
source of supply. To replace the pulse pump follow
these steps. Note the orientation of the pump before
removing.
1. Disconnect the fuel lines from the inlet, outlet
ȱȱęĴȱȱȱǯ
ȱ Řǯȱ ȱȱ ȱȱ ȱȱȱěȱ
the pump.
ȱ řȱ ȱȱȱȱȱȱ ȱȱȱȱ
make sure opposite end is properly connected
into valve cover.
Ǳȱ ȱȱȱȱȱȱ ȱ
pump is consistent with the removed
pump. Internal damage may occur if
installed incorrectly.

Inlet Line

Pulse Line
Figure 5-1. Pulse Pump Connections.
Performance
ȱȱ¢ȱȱȱȱŝǯśȱȦǯȱ
ǻŘȱǯȦǯǼȱ ȱȱȱȱŖǯřȱȱȱȱȱĞȱ
ȱŘŚȱǯȱȱŗǯřȱȦǯȱǻŖǯřŚȱǯȦǯǼȱȱȱȱȱ
ȱȱśȱ £ǯ
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Śǯȱ Ĵȱȱ ȱȱȱȱȱ¡ȱĚȱ
screws. Torque the screws to 2.3 N·m (20 in. lb.).
ȱ śǯȱ ȱȱȱȱȱȱȱȱȱ
ęĴȱȱȱ ȱȱǯ

Carburetor
General
ȱȱȱȱȱȱ ȱȱȱ
ȱȱȱę¡ȱȱȱǯȱȱ
ȱ£ȱȱȱȬěȱȱȱȱ
a self-relieving choke. These carburetors include three
main circuits, which function as follows.
Float Circuit: The fuel level in the bowl is maintained
¢ȱȱĚȱȱȱȱǯȱȱ¢ȱȱ
ȱȱĚȱȱȱĚ ȱ ȱȱȱȱȱǯȱ
ȱȱȱȱǰȱȱĚȱ ȱȱȱ
fuel pressure will push the inlet needle away from
the seat, allowing more fuel to enter the bowl. When
ȱǰȱȱ¢ȱȱȱȱĚȱ ȱ
ȱȱȱȱȱȱȱȱĚ ǯ
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Slow Circuit:ȱǻȱȱśȬŘǼȱȱ ȱȱȱȱȱ¢ȱȱȱ ȱǯȱȱȱȱȱ
ȱȱȱ ȱȱȱ ȱȱȱǰȱȱȱ ȱȱȱȱȱȱȱȱȱ
ȱ ȱǯȱȱȱȱȱ¡ȱȱȱ¢ȱȱȱ ȱȱȱ¡ȱȱȱȱǯȱȱȱȱ
port this air fuel mixture is delivered to the idle progression chamber. From the idle progression chamber the air
fuel mixture is metered through the idle port passage. At low idle when the vacuum signal is weak, the air fuel
¡ȱȱȱ¢ȱȱȱȱ¡ȱĴǯȱȱ¡ȱȱȱ¡ȱ ȱȱȱ¢ȱȱȱȱ
ȱȱȱǯȱȱȱĴȱȱȱǰȱȱȱȱȱȱ¡ȱȱ ȱ
ȱȱȱę¡ȱȱȱȱȱǯȱȱȱĴȱȱȱȱȱȱȱ
becomes great enough so the main circuit begins to work.

Nikki Carburetors Only
Idle Limiter
Jet

Idle Speed
(RPM)
Adjustment
Screw

Idle Port

Fuel Inlet
Float Valve
Seat

Capped/Preset
Low (Idle)
Mixture Setting

Float
Main
Emulsion
Hole

Float Valve
Main Jet

Idle
Progression
Chamber

Slow Jet

Transfer
Port

Low (Idle) Mixture Screw
Spring
Idle Limiter Jet

Slow Air Bleed Jet

Idle Port

Main Air Bleed Jet
Choke Valve

Idle Progression Holes

Throttle Valve
Bowl Vent
Main Nozzle
Air

Slow Passage Pipe

Fuel
Main Jet
Mixture

Fuel Shut-Off Solenoid
with Main Jet

Figure 5-2. Slow Circuit (Typical).
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Main Circuit:ȱǻȱȱśȬřǼȱȱȱȦȱȱȱȱȱȱȱǯȱȱȱȱ
ȱȱȱȱ ȱȱȱȱȱȱǰȱȱȱ ȱȱȱȱǯȱȱȱȱȱȱ
¡ȱȱȱȱ££ȱȱȱȱȱȱ¢ȱȱĚ ǰȱ ȱȱ¡ȱȱȱȱȱȱȱ
ǯȱȱ¡ȱȱȱȱȱȱȱǯȱȱȱȱȱę¡ȱȱǲȱȱ
ȱȱǯ

Air
Idle Speed
(RPM)
Adjustment
Screw

Fuel
Mixture

Fuel Inlet
Float Valve Seat

Float
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Float Valve
Main Emulsion
Hole
Main Jet

Keihin
Carburetors
Only
Main Air Bleed Jet
Choke Valve

Bowl Vent
Throttle Valve
Main Nozzle

Main Jet

Fuel Shut-Off Solenoid
with Main Jet

Figure 5-3. Main Circuit (Typical).
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Troubleshooting - Carburetor Related Causes
Condition
ȱ ŗǯȱ ȱȱǰȱȱ¢ȱ
or stalls at idle speed.

Possible Cause/Probable Remedy
ȱ ŗǯȱ  ȱȱȱ¡ȱǻȱǼȦȱ¢ȱǯȱ
ȱȱ ȱȱȱǰȱȱȱȱ ȱȱȱǯ

ȱ Řǯȱ ȱȱȱǻȱ¢ȱ
2a.
black, sooty exhaust smoke,
ȱ ǯȱ
ęǰȱȱȱȱȱ ǰȱ
governor hunting, or excessive
ȱ ǯȱ
ĴȱǼǯ
d.

Clogged air cleaner. Clean or replace.
ȱ¢ȱȱȱǯȱȱȱȱȦ
linkage to ensure choke is operating properly.
 ȱȱȱ¡ȱȱ¢ȱǯȱȱ ȱȱ
fuel needle (some models).
Float level is set too high. Separate carburetor air horn from
ȱ¢ǰȱȱĚȱȱȱȱȱȱȱ
Replacement procedure.
ȱ ǯȱ ȱȱȱȱȱǯȱȱǲȱȱȱȱ
seat and blow with compressed air.
ȱ ǯȱ  ȱȱȱȱȱǯȱȱ ȱȱȱȱ
needle. Clean vent, ports, and air bleeds. Blow out all passages
with compressed air.
ȱ ǯȱ ¢ǰȱȱȱȱĚǯȱȱĚȱȱȱȱ
leaks.

ȱ řǯȱ ȱȱȱǻȱ¢ȱ
ȱřǯȱ  ȱȱȱ¡ȱȱ¢ȱǯȱȱ ȱȱ
ęǰȱȱȱȱȱ ǰȱ
fuel needle (some models).
governor hunting or excessive
b. Float level is set too low. Separate carburetor air horn from
ĴȱǼǯȱ
ȱ¢ǰȱȱĚȱȱȱȱȱȱȱ
Replacement procedure.
ȱ ǯȱ ȱȱǲȱȱȱȱ¢ȱǯȱȱ ȱ
ȱȱȱǯȱȱȱȱȱȱȱǲȱ
blow out with compressed air.
4. Fuel leaks from carburetor.

4a.
b.
c.
d.

Float level set too high. See Remedy 2d.
Dirt under fuel inlet needle. See Remedy 2e.
Bowl vents plugged. Blow out with compressed air.
Carburetor bowl gasket leaks. Replace gasket.

Troubleshooting Checklist
When the engine starts hard, runs roughly or stalls
at low idle speed, check the following areas before
ȱȱȱȱǯ

•

Make sure the air cleaner base and carburetor are
securely fastened to the engine using gaskets in
good condition.

•

Make sure the air cleaner element (including
the precleaner if equipped) is clean, and all air
cleaner components are fastened securely.

•

Make sure the ignition system, governor system,
¡ȱ¢ǰȱȱĴȱȱȱȱ
are operating properly.

ȱ Ȋȱ ȱȱȱȱȱȱęȱ ȱǰȱȱ
gasoline.
•

Make sure the fuel tank cap vent is not blocked
and that it is operating properly.

•

Make sure fuel is reaching the carburetor. This
ȱȱȱȱȬěȱǰȱȱ
ȱęȱǰȱȬȱȱęǰȱȱȱȱ
fuel pump for restrictions or faulty components
as necessary.

5.6

If the engine is hard-starting, runs roughly or stalls
at low idle speed, it may be necessary to service the
carburetor.
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High Altitude Operation
ȱȱȱȱȱȱȱŗśŖŖȱȱ
ǻśŖŖŖȱĞǯǼȱȱǰȱȱȱ¡ȱȱȱȱ
over-rich. This can cause conditions such as black,
¢ȱ¡ȱǰȱęǰȱȱȱȱȱ
power, poor fuel economy, and poor or slow governor
response.
ȱȱȱȱěȱȱȱǰȱȱ
ȱȱȱȱȱǯȱȱȱȱȱ
 ȱȱǰȱ ȱȱǻ ȱǼǰȱ¢ȱ
ȱȱȬǯȱȱȱȱȱȱȱȱ
correct kit number.
Fuel Shut-off Solenoid
ȱȱȱȱ ȱȱȱȬěȱ
ǯȱȱȱśȬŚǯȱȱȱȱȱȱ
place of the bowl retaining screw. The solenoid has a
spring-loaded pin that retracts when 12 volt current is
applied to the lead. When it is extended, the main fuel
ȱȱǰȱȱȱȱǯ
 ȱȱȱȱǰȱȱ ȱȱȱěǰȱȱ
can determine if the solenoid is functioning properly:
ȱ ŗǯȱ ȱěȱȱȱȱȱȱȱȱ
the carburetor. When the solenoid is loosened
and removed, gas will leak out of the carburetor.
Have a container ready to catch the fuel.
2. Wipe the tip of the solenoid with a shop towel or
 ȱȱěȱ ȱȱǰȱȱȱ¢ȱ
remaining fuel. Take the solenoid to a location
with good ventilation and no fuel vapors present.
ȱŗŘȱȱ ȱȱȱȱȱ ȱěȱ
and on, is also needed.
ȱ řǯȱ ȱȱȱ ȱȱȱ ȱěǯȱȱ
the positive power source lead to the red lead of
the solenoid. Connect the negative power source
lead to the solenoid body.
4. Turn the power source on, and observe the pin in
the center of the solenoid. The pin should retract
with the power on, and return to its original
ȱ ȱȱ ȱěǯȱȱȱȱȱ
verify operation.

Ground
Lead

Fuel Shut-off
Solenoid
Figure 5-4. Fuel Shut-off Solenoid Location.

Carburetor Adjustments
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General
The carburetor is designed to deliver the correct
fuel-to-air mixture to the engine under all operating
conditions. The high speed mixture is preset at the
¢ȱȱȱȱǯȱȱ ȱȱȱ
ȱ ȱǻȱǼȱȱȱȱȱȱ
¢ȱȱ¢ȱȱȱȱǯȱȱ
ȱśȬśǯȱȱȱȱȱȱȱȱ
model and application, may also be equipped with a
Governed Idle System.
If the engine is equipped with a Governed Idle
System, refer to Models with Governed Idle System
ȱȱ¢ȱȱǰȱȱȱ
additional step to the listed procedure(s) is required.
Ǳȱ ȱȱȱȱȱ¢ȱ
Ğȱȱȱȱ ȱǯ
Ǳȱ ȱȱ¢ȱȱȱę¡ȱȱ
ȱȱȱȱȱȱȱȱ
ǯȱȱȱĴȱȱŗȱȱŘȱ ǯȱ
ȱ¢ȱȱȱřǯȱȱśȱȱ¢ȱȱ
performed within the limits allowed by the
cap.
Adjusting Low Idle Fuel and Speed
ȱȱȱȱȱȱȱǰȱȱ
ȱśȬśǰȱȱ ȱȱǯ
1. With the engine stopped, turn the low idle fuel
ȱ ȱȱǻ ǼȱȱȱĴȱ
lightly. Access this screw through the air cleaner
ǯȱȱȱśȬśȱȱśȬŜǯ

5.7
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Ǳȱ ȱȱȱȱȱȱȱ ȱȱ
tapered to critical dimensions. Damage
to the needle end and the seat in the
carburetor body will result if it is forced.
Low Idle Fuel
Adjustment
(Some Models)

Low Idle Speed
(RPM) Adjustment
Figure 5-5. Carburetor Adjustments.

4.  ȱ ȱȱĴǱȱȱȱĴȱȱ
into the idle or slow position. Set the low idle
ȱȱŗŘŖŖȱȘȱǻƹȱŝśȱǼȱ¢ȱȱȱ
 ȱȱȱȱ ȱȱȱǯȱȱ
the speed using a tachometer.
ȘǱȱ ȱȱ ȱȱȱȱȱ
the application. Refer to the equipment
manufacturer’s recommendations. The
low idle speed for basic engines is 1200
ǯȱȱȱȱȱ ȱĴȱ
the low idle fuel needle, the low idle
speed should be 1200 RPM
ǻƹȱŝśȱǼǯ
ȱ śǯȱ  ȱ ȱȱȱĴǱȱȱȱĴȱ
into the idle or slow position. Turn the low idle
ȱȱ ȱȱǻ ¢Ǽȱȱȱ
speed decreases and then back out approximately
řȦŚȱȱŗȱȱȱȱȱȱ ȱȱ
performance.
ȱ Ŝǯȱ ȱȱȱȱȱȱȱȱ
ȱȱȱȱ¢ǯ

Models with Governed Idle System
Low Idle Mixture
Adjustment Screw
(Some Models)
Idle Speed (RPM)
Adjustment Screw
Air Cleaner Element
Figure 5-6. Carburetor Adjustment Screw
Locations.
2. ¢ȱĴǱȱȱȱȱ ȱ
out (counterclockwise)ȱȱ¢ȱĴȱ
ŘȬŗȦŚȱǯ
ȱ řǯȱ ȱȱȱȱȱȱȱĴȱȱśȱ
to 10 minutes to warm up. The engine must be
ȱȱȱęȱĴǯȱȱȱȱ
Ĵȱȱȱȱȱ¢ȱǯ
Ǳȱ ȱȱȱȱȱȬȱǰȱ
ȱȱȱȱĞȱ¢ȱȱȱ
loaded. Check to make sure the plate moves
¢ȱȱȱȱǰȱěȱȱȱ
delivery.

5.8

An optional governed idle control system is supplied
on some engines. The purpose of this system is to
maintain a desired idle speed regardless of ambient
conditions (temperature, parasitic load, etc.) that may
ǯȱȱ ȱȱȱȱȱȱ
secondary spring connected between the governor
ȱȱȱ ȱȱȱȱȱȱ
ǯȱȱȱśȬŝǯȱ
The system requires an additional procedure for
Ĵȱȱȱǯȱ ȱȱȱȱ
required proceed as follows.
ȱ ŗǯȱ ȱ¢ȱ¢ȱȱȱȱȱ
following the appropriate instructions covered in
this section.
ȱ Řǯȱ ȱȱĴȱȱȱȱȱǯȱ
Hold the governor lever away from the
ǰȱȱȱȱĴȱȱȱȱȱȱ
ȱȱȱȱȱ ǰȱȱȱ
ȱȱǯȱȱȱśȬŞǯȱȱ
ȱȱ ȱȱȱȱȱȱȱŗśŖŖȱ
RPM.
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ȱȱřǯȱ ȱȱȱȱȱ ȱȱȱ
to return to the governed idle speed. Check
it with a tachometer against the equipment
manufacturers recommended idle speed.
ȱ ȱȱǻǼȱȱ¢¢ȱřŖŖȱȱ
(approximate) higher than the low idle speed. If
ȱȱ¢ǰȱȱȱȱȱ
on the speed control assembly to set.
ȱ ȱ ȱȱśȬŝǯ

Governed
Idle Spring

Figure 5-9. Fuel Bowl Removed from Carburetor.
Tab

ȱ Řǯȱ ȱȱĚȱȱ ȱȱĞȱȱȱ
ȱĚǰȱǰȱȱȱǯȱȱȱśȬŗŖȱ
Discard all of the parts. The seat for the inlet
needle is not serviceable, and should not be
removed.

Figure 5-7. Governed Idle Spring Location.

Hold Throttle
Lever Against
Screw
Figure 5-10. Removing Float and Inlet Needle.
ȱ řǯȱ ȱȱȱ ȱȱȱȱȱȱ
required, before installation of new parts.
Figure 5-8. Holding Throttle Lever Against Idle Stop
Screw.

Carburetor Servicing

ȱ Śǯȱ Ĵȱȱȱȱȱȱȱȱȱȱ
Ěȱ ȱȱ ȱǯȱȱȱşŖǚȱȱȱȱ
metal tang should point up, with the needle valve
ȱ ǯȱȱȱśȬŗŗǯ

Keihin Carburetors
Float Replacement
1. Clean the exterior surfaces of dirt or foreign
material before disassembling the carburetor.
Remove the four fuel bowl screws and carefully
separate the fuel bowl from the carburetor. Do not
ȱȱȬǻǼǯȱȱ¢ȱȱ
fuel into an approved container. Save all parts. See
ȱśȬşǯ
5.9
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Figure 5-11. Float and Inlet Needle.
ȱ śǯȱ ȱȱĚȱȱȱȱ ȱȱȱ
seat and carburetor body. Insert the new pivot
ȱȱȱĚȱȱȱȱ ȱȱ
 ȱȱ ǯȱȱȱśȬŗŘǯ

Figure 5-13. Checking Float Height.
Ǳȱ ȱȱȱȱȱȱȱ
surface, not the rubber gasket, if still
Ĵǯ
ȱ Şǯȱ ȱȱȱĚȱȱȱǰȱ
carefully reinstall the fuel bowl, with the
ȬǻǼȱȱǰȱȱȱǯȱȱ
with the four original screws. Torque the screws
to 2.5 ± 0.3 N·m (23 ± 2.6 in. lb.)ǯȱĴȱȱ
accelerator pump hose (if so equipped), and
ȱ ȱȱǯȱȱȱśȬŗŚǯ

Figure 5-12. Installing Float Assembly.
ȱ Ŝǯȱ

ȱȱȱ¢ȱȱȱĚȱ¢ȱ
hangs vertically and rests lightly against the
fuel inlet needle. The inlet needle should be
fully seated but the center pin of the needle (on
retainer clip end) should not be depressed. Check
ȱĚȱȱǯ

Ǳȱ ȱȱȱȱȱȱȱǯȱ
ȱȱȱĚȱ¢ȱȱȱ
the fuel inlet needle without depressing the
center pin.
ȱ ŝǯȱ ȱȱĚȱȱȱȱ12.0 mm
(0.472 in.)ȱȱȱȱĚȱĴȱȱȱ
¢ȱȱȱǯȱȱȱśȬŗřǯȱȱ
ȱĚȱȱ¢ȱ¢ȱȱȱȱ
ȱȱȱĚǯ

5.10

Figure 5-14. Installing Fuel Bowl.
Disassembly/Overhaul
1. Clean the exterior surfaces of dirt or foreign
material before disassembling the carburetor.
Remove the four fuel bowl screws and separate
the fuel bowl from the carburetor. Transfer any
remaining fuel into an approved container.
ȱȱȱȱȱȬǻǼǯȱ
ȱ ȱ ȱȱśȬŗśǯ
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Figure 5-15. Fuel Bowl Removed from Carburetor.
Ǳȱ ȱ¢ȱȱȱ ȱȱȱ
necessary unless a Fuel Solenoid Kit
(obtained separately), is also being installed.
ȱ Řǯȱ ȱȱĚȱȱ ȱȱĞȱȱȱȱ
ĚǰȱǰȱȱȱǯȱȱȱśȬŗŜǯȱ
Discard all of the parts. The seat for the inlet
needle is not serviceable, and should not be
removed.

Figure 5-16. Removing Float and Inlet Needle.
ȱ řǯȱ ȱȱȱȱȱȱȱȱ
Ĵȱȱȱ ȱȱ ȱȱȱȱ
¢ǯȱȱȱȱ£ȱĚȱ ǰȱ
ȱ¢ȱȱȱ ȱȱȱȱ
ȱȱǯȱĞȱȱȱȱȱȱ
removed, the main nozzle can be taken out
ȱȱĴȱȱȱȱ ǯȱȱȱ
ȱȱȱȱǯȱȱȱśȬŗŝǯ

Figure 5-17. Main Jet and Slow Jet Removed.
4. Remove the two screws securing the top cover,
gasket, and ground lead (fuel solenoid-equipped
models). Discard the gasket and screws only.
ȱ śǯȱ ȱȱȱȱȱȱȱȱ
screws and springs from the carburetor. Discard
the parts.
Ǳȱ ȱȱȱ ȱȱȱ
appropriate cleaning and installation
of the parts in the overhaul kit. Further
disassembly is not necessary. The
ĴȱĞȱ¢ǰȱȱȱǰȱ
ȱ ȱȱĝǰȱȱȬ
serviceable items and should not be
ǯȱȱȱĞȱ¢ȱȱ
serviceable, however it should not be
removed unless a Choke Repair Kit will
be installed.
ȱ Ŝǯȱ ȱȱȱ¢ǰȱǰȱȱǰȱ
seats, etc., using a good commercially available
carburetor solvent. Use clean, dry compressed
air to blow out the internal channels and ports.
Inspect and thoroughly check the carburetor for
cracks, wear, or damage. Inspect the fuel inlet
seat for wear or damage. Check the spring loaded
choke plate to make sure it moves freely on the
Ğǯ
ȱ ŝǯȱ ȱȱȱĚȱ ȱȱǯȱ
If it has an accelerator pump that is not being
serviced at this time, prevent the cleaning solvent
from contacting the check valve and accelerator
pump components.
ȱ Şǯȱ ȱȱȱ££ȱȱȱȱȱȱȱ
 ȱȱȱȱ¢ǯȱȱȱśȬŗŞǯ
5.11
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Figure 5-18. Installing Main Nozzle and Main Jet.

Figure 5-21. Float and Inlet Needle.

ȱ şǯȱ ȱȱ ȱȱȱ ȱȱȱȱȱ ȱ
ȱǯȱȱȱśȬŗşȱȱśȬŘŖǯ

ȱŗŗǯȱ ȱȱĚȱȱȱȱ ȱȱȱ
seat and carburetor body. Insert the new pivot
ȱȱȱĚȱȱȱȱ ȱȱ
 ȱȱ ǯȱȱȱśȬŘŘǯ

Figure 5-19. Installing Slow Jet.

Figure 5-22. Installing Float Assembly.
ȱŗŘǯȱ

ȱȱȱ¢ȱȱȱĚȱ¢ȱ
hangs vertically and rests lightly against the
fuel inlet needle. The inlet needle should be
fully seated but the center pin of the needle (on
retainer clip end) should not be depressed. Check
ȱĚȱȱǯ
Ǳȱ ȱȱȱȱȱȱȱ
ǯȱȱȱȱĚȱ¢ȱ
rests against the fuel inlet needle,
without depressing the center pin.

Figure 5-20. Installing Plug into Slow Jet Tube.
ȱŗŖǯȱ Ĵȱȱȱȱȱȱȱȱȱȱ
Ěȱ ȱȱ ȱǯȱȱȱşŖǚȱȱȱȱ
metal tang should point up, with the needle valve
hanging downǯȱȱȱśȬŘŗǯ
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ȱŗřǯȱ ȱȱĚȱȱȱȱ12.0 mm
(0.472 in.)ȱȱȱȱĚȱĴȱȱȱ
¢ȱȱȱǯȱȱȱśȬŘřǯȱȱ
ȱĚȱȱ¢ȱ¢ȱȱȱȱ
ȱȱȱĚǯ
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ȱŗŜǯȱ ȱȱ ȱȱȱȱȱȱȱȱ
carburetor. Secure with the two large-head screws
ȱĴȱȱȱȱǻȱȱ ȱ
a fuel solenoid), to the original screw location.
Torque the top cover screws to
2.5 ± 0.3 N·m (23 ± 2.6 in. lb.).
17. Place the longer new spring onto the idle fuel
ȱ ȱȱȱȱȱȱǯȱ
ȱȱȱǰȱȱȱŗȱȱȱȱ
¢ȱǯȱȱȱśȬŘŜǯ

Figure 5-23. Checking Float Height.
ȱŗŚǯȱ ȱȱȱĚȱȱȱǰȱ
¢ȱȱȱ ȱȬȱȱȱȱ
bowl and transfer passage (if so equipped). See
ȱśȬŘŚǯ

5

Figure 5-26. Installing Idle Fuel Adjusting Screw
and Spring.
18. Place the shorter new spring onto the idle speed
ȱ ȱȱȱȱȱȱǯȱ
ȱȱȱřȱȱŚȱȱȱ¡ǰȱȱȱ
ȱǯȱȱȱśȬŘŝǯ
Figure 5-24. Installing Fuel Bowl O-Rings.
ȱŗśǯȱ ȱȱȱ ȱȱȱǯȱȱ
with the four original screws. Torque the screws
to 2.5 ± 0.3 N·m (23 ± 2.6 in. lb.)ǯȱȱȱśȬŘśǯ

Figure 5-27. Installing Idle Speed Adjusting Screw
and Spring.

Figure 5-25. Installing Fuel Bowl.
5.13
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Choke Repair
1. Remove the carburetor from the engine. Discard
the old mounting gaskets for the air cleaner and
carburetor.
ȱ Řǯȱ ȱȱȱȱȱȱĞȱȱȱ
self-relieving choke mechanism thoroughly.
ȱ řǯȱ ȱȱȱȱȱȱȱȱȱ
ȱȱȱȦĞȱ¢ǯ
4. Note the position of the spring legs and the choke
plate for correct reassembly later. See Figure
ȱ ȱ śȬŘŞǯȱȱȱ ȱ ȱĴȱȱȱ
ȱȱȱȱĞǯȱȱȱĞȱȱȱȱ
carburetor body and discard the removed parts.

Figure 5-29. Assembling Choke Lever.
8. Turn the old bushing upside down and use it
as a driver to carefully press or tap the new
ȱȱȱȱ¢ȱȱȱĴǯȱ
Check that the choke lever pivots freely without
ȱȱǯȱȱȱśȬřŖǯ

Figure 5-28. Choke Details.
ȱ śǯȱ ȱȱ ȱ¡ȱǻ¢ȱǼȱȱȱȱ
ȱȱĞȱȱ ȱȱȱȱ
lever from the carburetor housing. Save the
bushing to use as a driver for installing the new
bushing. Discard the old lever.
ȱ Ŝǯȱ ȱȱ ǯǯȱȱȱȱĞȱȱȱ
required.
7. Insert the new bushing through the new choke
lever from the outside, and start the bushing
ȱȱȱĞȱǯȱȱȱȱȱ
so that the protruding boss on the carburetor
housing is between the two stops formed in the
ȱǯȱȱȱśȬŘşǯ
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Figure 5-30. Installing Bushing.
9. Install the new return spring onto the new choke
Ğǰȱȱȱȱȱȱȱȱȱ ȱ
the two formed stops on the end of the choke
ĞǯȱȱȱśȬřŗǯȱǱȱȱȱȱ¢ȱȱ
this location during the following step.
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Nikki Carburetors
Float Replacement
If symptoms described in the carburetor
ȱȱȱĚȱȱǰȱ
ȱȱȱȱȱȱȱȱȦ
ȱȱȱĚǯȱȱȱĚȱȱȱȱĚǰȱȱ
and inlet needle or valve.
1. Remove the air cleaner and air intake
components from the carburetor as described in
Section 4.
Figure 5-31. Choke Shaft and Spring Details.
ȱŗŖǯȱ ȱȱȱĞȱȱǰȱȱȱ
ǯȱȱǻǼȱȱĞȱȱȱȱ
inner leg of the spring, against the formed stop
within the choke lever as originally assembled.
ȱȱśȬřŗȱȱśȬŘŞǯȱȱȱȱȱȱ
spring must still be between the formed stops of
ȱȱĞǯ
11. Place a drop of the Loctite® on the threads of each
 ȱ ǯȱ ȱȱ ȱȱȱȱȱĚȱ
ȱȱȱȱĞȱȱȱȱ ȱ ǯȱ
The larger cutout must be on the right. Close
the choke and check the plate alignment within
the carburetor throat, then tighten the screws
securely.ȱȱȱǯ
12. Check for proper operation and free movement of
the parts. Install the new cap.

2. Disconnect the fuel inlet line from the carburetor.
ȱ řǯȱ ȱȦĴȱȱȱȱ
carburetor.
4. Disconnect lead wires from fuel solenoidequipped carburetor.
ȱ śǯȱ ȱȱȱěȱȱȱǯȱ
Remove the fuel bowl retaining screw or fuel
Ȭěȱȱȱȱȱȱȱȱȱ
container. Remove the bowl from the carburetor
body.

16.5 mm
(0.65 in.)

Always use new gaskets when servicing or
reinstalling carburetors. Repair kits are available
which include new gaskets and other components.
Ȧȱȱȱȱ ȱȱ
ȱĜȱȱǱ
Carburetor Repair Kit
Float Kit
Solenoid Assembly Kit
Choke Repair Kit
ȱ ȱȱ ȱǻŗśŘśȬřŖŚŞȱȦśǰŖŖŖȬŗŖǰŖŖŖȱĞǯǼ
ȱ ȱȱ ȱǻȱřŖŚŞȱȦŗŖǰŖŖŖȱĞǯǼ

Turn Carburetor
Upside Down
Figure 5-32. Proper Float Level.
ȱ Ŝǯȱ ȱȱȱ¢ȱȱ ȱȱȱ
ȱĚȱȱȱ ȱȱȱśȬřŘǯȱȱȱ
Ěȱȱȱ¢ȱǰȱŗŜǯśȱȱǻŖǯŜśȱǯǼȱ
ȱȱȱȱȱ¢ȱȱȱĚȱ
ȱǯȱȂȱĴȱȱȱ¢ȱȱ
ȱǲȱȱȱĚȱ ȱȱȱȱȱȱȱ
wrong.
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ȱ ŝǯȱ ȱȱĚȱȱȱȱȱȱĚȱ ȱ
ȱȱȱĴȱȱȱȱȱ
and seat. If dirty, blow out with compressed air.
ȱȱĚȱȱȱȱ ȱȱ
kit.

ȱ Řǯȱ ȱȱĚȱȱǰȱȱȱȱĚȱ ȱ
ȱȱȱĴǯ
ȱ řǯȱ ȱȱȱȱȱȱȱȱȱ
solenoid-equipped carburetors.

8. Using new gaskets, reinstall the bowl and tighten
the bowl retaining screw or solenoid to
5.1-6.2 N·m (45-55 in. lb.).

ȱ Śǯȱ ȱȱ ȱȱȱĴȱȱȱ
ȱĴȱĞǰȱȱȱĴȱĞȱȱȱ
carburetor body.

9. Reinstall the carburetor on the engine, reconnect
the fuel line, control linkages and air intake
components. Retest operation.

ȱ śǯȱ ȱȱ ȱȱȱȱȱȱ
ȱȱĞȱ¢ȱȱȱȱȱĞȱ
assembly out of the carburetor body. Disassemble
ȱȬȱȱȱĞȱȱǯ

Disassembly
ȱȱȱȱȱǻȱȱĚȱȱȱȱ
ĚȱȱȱȱȱǼǯȱȱȱ
ȱśȬřřȱȱȱęǯȱȱ ȱȱ
number and the Nikki lot number are stamped on
ȱȱȱĚȱȱȱȱȱȱ¢ǯȱ
Refer to the parts manual for the carburetor involved
to ensure the correct repair kits and replacement parts
ȱǯȱȱȱȱ ȱĞȱ
ȱȱȱǯȱȱȱśȬřřǯ
1. Remove the fuel bowl retaining screw or solenoid
assembly, then remove the bowl and bowl gasket.
ȱȬȱǰȱȱȱȱȱ
mounted in the tip of the solenoid pin. Be careful
that it does not get damaged while the solenoid is
separated from the carburetor.
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ȱ Ŝǯȱ ȱȱȱ ȱȱȱȱ
cover to the body, remove the cover gasket.
ȱ ŝǯȱ ȱȱȱȱȱȱȱȱ
if it does not have a limiter. Remove the idle
ȱ ȱȱǯȱ¡ȱȱȱ ȱȱ
££ǰȱȱǰȱȱȱǰȱ ȱȱ
considered non-serviceable, the carburetor is now
completely disassembled and ready for thorough
inspection and cleaning.
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6

4
Some
Models
Only

26

2
18
5
1
24

3

25
7

17

23
21
8
16
22

15

20

9
10

19

14
or

11
13

1. Carburetor Body
ȱ Řǯȱ ȱȱȱ Ș
ȱ řǯȱ ȱȱȱȘ
4. Passage Cover
ȱ śǯȱ ȱ Ș
ȱ Ŝǯȱ ȱȱ
7. Main Jet
8. Ground Lead (Solenoid only)
9. Fuel Bowl Gasket
10. Float Kit
11. Fuel Bowl
12. Bowl Retaining Screw Gasket
ȱŗřǯȱ  ȱȱ
ȱŗŚǯȱ Ȭěȱȱ¢
ȱŗśǯȱ ĴȱĞȦ
ȱŗŜǯȱ Ĵȱ
ȱŗŝǯȱ ȱĞ
18. Choke Plate
19. Air Filter
20. Collar
21. Spring
22. Ring
ȱŘřǯȱ ȱ
24. Idle Speed Screw
ȱŘśǯȱ ȱȱ
ȱŘŜǯȱ  ȱǻȱȬȱŚǼ

5

*Included in Carburetor Repair Kit.

12

Figure 5-33. Typical Carburetor - Exploded View.
Inspection/Repair
To clean vent ports, seats etc., use a good
commercially available carburetor solvent, such as
Gumout™, and clean, dry compressed air to blow out
internal channels and ports. Use a suitable shop rag to
ȱȱȱĴȱǯ
Carefully inspect all components and replace those
that are worn or damaged.
•

Inspect the carburetor body for cracks, holes and
other wear or damage.

ȱ Ȋȱ

ȱȱĚȱȱǰȱǰȱȱȱ
ȱȱĚȱǯȱȱȱĚȱȱȱ
Ğȱȱ ȱȱǯ

•

ȱ Ȋȱ

•

Inspect the fuel inlet needle and seat for wear or
damage.
ȱȱȱȱȱ ȱȱȱȱ
needle (if equipped), for wear or grooves.
The choke plate is spring loaded. Check to make
sure it moves freely.
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Always use new gaskets when servicing or
reinstalling carburetors. Repair kits are available
which include new gaskets and other components.
Ȧȱȱȱȱȱȱȱ
ĜȱȱǱ
Carburetor Repair Kit
Float Kit
ȱȱ ȱǻŗśŘśȬřŖŚŞȱȦśǰŖŖŖȬŗŖǰŖŖŖȱĞǯǼ
ȱȱ ȱǻȱřŖŚŞȱȦŗŖǰŖŖŖȱĞǯǼ
Solenoid Assembly Kit

ȱ Ȋȱ ȱȱȱȱȱǰȱȱȱĴȱȱ
in the fast position, the tension of the governor
ȱȱȱĴȱȱǯȱȱȱ
engine is operating, the governor gear assembly
is rotating. The force applied by the regulating
ȱȱȱȱĞȱȱȱȱȱ
Ĵȱǯȱȱȱȱȱȱ
the force applied by the regulating pin balance
each other during operation, to maintain engine
speed.
•

Reassembly Procedure
Reassembly is essentially the reverse of the
disassembly procedure. Use new gaskets, springs and
ȱ ȱȱȱȱȱȱȱ
kit. Also use new carburetor and intake manifold
ǯȱȱȱȱȱǻǼȱȱ ȱǻȱ
ǼȱŘȬŗȦŚȱȱȱȱȱȱȱ
ȱęȱȱȱȱǯ

When load is applied and the engine speed and
governor gear speed decreases, the governor
spring tension moves the governor lever to open
ȱĴȱȱ ǯȱȱ ȱȱȱ
into the engine, increasing engine speed. As
ȱȱȱȱĴǰȱȱȱ
spring tension and the force applied by the
ȱȱ ȱȱěȱȱȱȱȱ
a steady engine speed.

Governor

Adjustments

General
ȱȱȱȱ ȱȱȱĚ¢ ȱ
mechanical governor. It is designed to hold the engine
speed constant under changing load conditions. The
ȱȦĚ¢ ȱȱȱȱ
inside the crankcase on the oil pan, and is driven
ěȱȱȱȱȱĞǯȱȱȱ ȱȱ
follows:

General
ȱȱȱĴȱȱȱ¢ȱȱ
ȱȱȱĴȱǯȱ ȱȱȱȱȱ
constant, depending on the engine application.

•

Centrifugal force acting on the rotating governor
ȱ¢ȱȱȱĚ¢ ȱȱȱ
outward as speed increases. Governor spring
tension moves them inward as speed decreases.

ȱ Ȋȱ ȱȱĚ¢ ȱȱ ǰȱ¢ȱȱȱ
regulating pin to move outward.
•
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High Speed
Adjusting

The regulating pin contacts the tab on the cross
ĞȱȱȱĞȱȱǯȱȱȱȱȱ
ȱĞȱȱȱȱǯȱȱ
ȱȱȱȱȱĞȱȱĴȱȱ
ȱĴȱȱȱȱȱȱȱ
¡ȱǯȱȱȱśȬřŚǯ

Governor
Lever
Figure 5-34. Governor Controls and Linkage
(External).
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Initial Adjustment
ȱȱȱ ȱȱȱȱȱ
ȱȱȱȱȱȱĞǯȱȱȱ
śȬřŚȱȱȱȱ Ǳ

1. To increase the sensitivity, move the spring closer
to the governor lever pivot point.
2. To decrease the sensitivity, move the spring away
from the governor lever pivot point.

ȱ ŗǯȱ ȱȱȱĴȱȱȱȱȱ
ȱȱȱȱȱĴȱȱȱȱ
carburetor.

High Speed (RPM) Adjustment
(Refer to Figures 5-34 and 5-35.)

2. Loosen the hex nut holding the governor lever to
ȱȱĞǯ
ȱ řǯȱ ȱȱȱȱ ȱȱȱȱ
ȱȱȱ ȱȱǻ ȬȱĴǼȱȱȱ
in position.
4. Insert a nail into the hole in the end of the cross
ĞȱȱȱȱĞȱcounterclockwise as far
as it will turn, then tighten the hex nut securely.
Sensitivity Adjustment
ȱ¢ȱȱȱ¢ȱȱȱ
governor spring in the holes of the governor lever. If
speed surging occurs with a change in engine load,
the governor is set too sensitive. If a big drop in speed
occurs when normal load is applied, the governor
ȱȱȱȱȱ¢ǯȱȱȱśȬřŚȱ
ȱȱȱ Ǳ

Left Side Pull

ŗǯȱ ȱȱȱǰȱȱȱĴȱ
control to fast. Use a tachometer to check the
RPM speed.
ȱ Řǯȱ ȱȱȱȱȱȱȱȱȱ
screw. Turn the screw counterclockwise to
decrease, or clockwise to increase RPM speed.
Check RPM with a tachometer.
ȱ řǯȱ ȱȱȱȱȱȱǰȱ
retighten the lock nut.
Ǳȱ ȱȱĴȱȱȱȱȱ
are routed side-by-side, especially under
a single clamp, there must be a small gap
between the cables to prevent internal
ǯȱĞȱȱȬȱĴȱȱ
been completed, check that there is a gap of
at least 0.5 mm (0.020 in.) between the control
cables.
Throttle Control Lever

Choke Control Lever
Choke Control Cable
Choke Linkage

Throttle Control Cable

Throttle
Control
Dual Control High
Cable
Speed Lever Stop Screw
(Do Not Remove)
High Speed
Adjusting
Screw

Choke
Control
Cable

High Speed
Control Lever

Right Side Pull

Figure 5-35. Governor Control Connections.
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Section 6
Lubrication System
General
This engine uses a combination pressure/splash
lubrication system, delivering oil under pressure
ȱȱĞǰȱȱȱȱȱȱ
surfaces. Other component areas are splash lubricated.
ȱȬĜ¢ȱȱȱȱȱȱȱȱ
ǯȱȱȱȱȱȱĚ ȱȱȱǰȱ
ȱȱ ȱȱȱȱȱǯȱ
A pressure relief valve in the oil pump limits the
maximum pressure of the system.

Service
The oil pan must be removed to service the oil pump
or oil pickup. Refer to the appropriate procedures in
Section 9, Inspection and Reconditioning.

NOTE: Using other than service class SJ or higher oil,
or extending oil change intervals longer than
recommended can cause engine damage.
NOTE: Synthetic oils meeting the listed
ęȱ¢ȱȱȱ ȱȱȱ
performed at the recommended intervals.
 ǰȱȱ ȱȱȱȱ¢ȱ
ǰȱȱ ȱȱȱȱȱȱ
operated for at least 50 hours using standard
ȱȱȱȱ ȱȱ
synthetic oil.
ȱȱȱ¢ȱȱȱȱęȱȱ ȱ
service class and SAE viscosity grade. See Figure 6-1.

RE COMME NDE D S AE V IS CO S IT Y G RA D ES

RVIC

SAE
10W-30

SJ

Use high-quality detergent oil of API (American
Petroleum Institute) Service Class SJ, or higher.
Select the viscosity based on the air temperature at the
ȱȱȱȱ ȱȱȱ ȱǯ

SE

E

ȱȱȱ¢ȱȱ ȱȱȱȱȱ
crankcase is extremely important; so is checking oil
¢ȱȱȱȱȱȱęȱ¢ǯ

API

Oil Recommendations

Figure 6-1. Oil Container Logo.
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* Use of synthetic oil having 5W-20 or 5W-30 rating is acceptable,
up to 4°C (40°F)
** Synthetic oils will provide better starting in extreme cold below
23°C (-10°F)

ȱȱȱȱȱ¢ȱ ȱȱȱ
such as API SERVICE CLASS SJ. The symbol may
 ȱȱȱȱȱSH, SG/CC, or
CDǯȱȱȱȱ ȱȱ¢ȱȱȱ
ȱȱŗŖȬřŖǯȱ ȱȱĴȱȱ ȱȈ¢ȱ
ǰȈȱȱȱȱȱȱȱȱȱ
fuel economy in passenger car engines.

6.1
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Checking Oil Level
The importance of checking and maintaining
the proper oil level in the crankcase cannot be
overemphasized. Check oil BEFORE EACH USE as
 Ǳ
1. Make sure the engine is stopped, level, and cool
so the oil has had time to drain into the sump.
2. Clean the area around and the under side of
ȱȱęȱȦȱȱȱǯȱȱ
ȱȱȱȱǰȱȱǰȱȱȱ
ȱĴȱȱȱȱǯȱȱȱŜȬŘǯ

ȱ Śǯȱ ȱȱȱęȱȦȱȱȱȱǯȱ
ȱȱȱȱȱȱ ȱȱȱ
ǯȱȱȱŜȬŚǯȱ ȱ ǰȱȱȱȱȱȱ
¢ȱȱȱȱȱǯȱ ȱȱȱȱȈȈȱȱȱ
mark, drain oil to reach proper level. Reinstall the
ȱęȱȦȱȱȱȱǯ
Ǳȱ ȱȱ¡ȱȱ ȱȱǰȱ
 ¢ȱȱȱȱȱȱȱȱ
ǯȱȱȱȱȱ ȱȱ
ȱȱȱȱȈȈȱȱȱǰȱȱ ȱ
ȱȈȈȱȱȱȱȱȱǯ

Operating
Range

Oil Fill Cap/
Dipstick

Figure 6-4. Oil Level Marks on Dipstick (Typical).
Oil Fill
Tube

Changing Oil and Oil Filter
ȱȱȱȱȱęȱannually or every 100
hours of operation (more frequently under severe
Ǽǯȱęȱ ȱȱȱ ȱȱȱęȱ
ȱȱȁȁ¢ȱ ȂȂȱǯȱ ¢ȱȱȱȱ
ȱȱęǯ

Figure 6-2. Oil Fill Cap/Dipstick and Oil Fill Tube.
ȱ řǯȱ ȱȱȱȱȱęȱȦǲȱ
ȱěȱǯȱȱȱȱȱȱȱęȱ
ȱȱȱȱȱęȱȦȱȱȱȱ
ęȱǯȱȱȱ ȱȱȱȱęȱ
ȱȱ ȱȱȱ ȱȱȱȱȱ
leads. Do not ȱȱȱęȱȱȱȱǯȱ
See Figure 6-3.
Oil Fill Cap/
Dipstick

ȱȱȱ ȱȱȱȱȱ ǯȱȱȱ
ȱĚ ȱȱ¢ȱȱ¢ȱ ¢ȱȱǯȱ
ȱȱȱȱȱȱ ȱęȱȱȱ
ǯȱȱȱȱȱȱęȱȱ ǯ
1. The drain plug is located on the starter side of the
oil pan. See Figure 6-5. Clean the area around the
ȱȱȱȱȱȱęȱȦǯ

Oil Fill Cap/
Dipstick
10 oz.

Oil Fill
Tube

Oil Drain Plug
Figure 6-5. Oil Drain Plug Location.
ȱ Řǯȱ ȱȱȱȱȱȱȱęȱȦ
dipstick.

Incorrect

Correct

Figure 6-3. Oil Fill Cap and Oil Fill Tube Threads.

6.2

ȱ řǯȱ  ȱȱȱȱȱȱȱȱȱȱ
plug. Tighten ŗřǯŜȱȉȱǻŗŖȱĞǯȱǯǼ.
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ȱ Śǯȱ ȱȱȱęȱȱ ȱěȱȱęȱ
ȱ ȱȱȱǯȱȱȱŜȬŜǯ

Figure 6-7. Cleaning Outside of Oil Cooler.
Oil Filter
Figure 6-6. Oil Filter Location.
ȱ śǯȱ ȱȱ ȱȱęȱȱȱ ȱȱ
ȱȱȱȱǯȱȱ ȱǰȱȱȱȱ
type, in through the threaded center hole. Stop
ȱ ȱȱȱȱȱĴȱȱȱ
ǯȱ ȱȱȱȱ ȱȱȱȱȱȱ
ȱ¢ȱȱęȱǯ

ȱȱȱȱǰȱȱȱȱȱęȱ ȱ
ȱĞȱǯȱȱȱŜȬŝǯȱȱȱȱ
 ȱȱȱȱȱȱȱ ȱǯȱ
ȱȱȱ ȱȱ ȱȱȱŜȬŞǯȱ
ȱȱȱȱȱȱ ȱȱȱȱ ȱ
ȱǯȱĞȱǰȱȱȱȱȱ
ȱȱ ȱȱ ȱȱȱ ǯȱ

ȱ Ŝǯȱ ¢ȱȱȱęȱȱȱȱȱȱȱȱ
ȱȱ ȱȱęǯȱ
ȱ ŝǯȱ ȱȱ ȱȱęȱȱȱęȱǯȱ ȱ
ȱȱęȱ ȱȱȱȱȱ
ȱȱǰȱȱȱȱęȱȱ
additional 3/4-1 turn.
ȱ Şǯȱ ȱȱȱ ȱȱȱȱȱȱȃȄȱ
ȱȃȄȱȱȱȱǯȱ ¢ȱȱȱȱ
ȱ ȱȱȱȱȱȱǯ
ȱ şǯȱ ȱȱȱęȱȦǯ
10. Start the engine and check for oil leaks. Recheck
oil level before placing the engine into service.
ȱȱǰȱȱ¢ȱǰȱȱ ȱȱ
ȱȱȱȱȱȱ ǰȱȱȱȱ
level on the dipstick.

Service Oil Cooler
ȱȱȱȱ ȱȱȱȱ
cooler. Inspect and clean the oil cooler annually or
every 100 hours of operation (more frequently under
severe conditions). Oil cooler must be kept free of
debris.

Figure 6-8. Cleaning Inside of Oil Cooler.

Oil Sentry™
General
ȱȱȱȱ ȱȱȱȱ
¢Ȝȱȱȱȱ ǯȱ ȱȱȱ
ȱȱ ȱȱȱǰȱȱȱ
¢Ȝȱ ȱȱȱěȱȱȱȱȱȱ
ȱǰȱȱȱȱǯ
ȱȱ ȱȱȱȱȱȱȱ
the oil pressure increases above 3-5 psi, and make
ȱȱȱȱȱȱ ȱřȬśȱǯȱ

6.3
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ȱ¢ȱȱĴȱȱǻǰȱ
ǰȱǯǼǰȱȱȱ ȱȱȱȱȱ
ground the ignition module to stop the engine. On
ȱȱǻ ȱǰȱ ǰȱǯǼȱ
ȱȱ ȱȱ¢ȱȱȱȱȱȱ ȱ
ȱ ȱȱȱǯ
NOTE: Make sure the oil level is checked before each
ǰȱȱȱȱȱȱȱȃȄȱ
ȱȃȄȱȱȱȱǯȱȱȱ
ȱȱ ȱȱ¢Ȝǯ
Installation
ȱȱ ȱȱȱ¢Ȝȱȱȱ
ȱȱȱȱȱęȱȱȱȱǯȱȱ
Figure 6-9.

ȱȱȱ ǰȱ ȱȱǱ
1. Apply ȱȱ ȱĚ® ǻ® No.
śşŘŚŗȱȱǼȱȱȱȱȱȱ ǯ
ȱ Řǯȱ ȱȱ ȱȱȱȱȱȱȱ
adapter. See Figure 6-9.
ȱ řǯȱ ȱȱ ȱȱŚǯśȱȉȱǻŚŖȱǯȱǯǼ.
Testing the Switch
Compressed air, a pressure regulator, pressure gauge
ȱȱ¢ȱȱȱȱȱȱȱ ǯ
1. Connect the continuity tester across the blade
ȱȱȱȱȱȱȱ ǯȱȱ
0 psi ȱȱȱȱ ǰȱȱȱ
should indicate continuity (switch closed).
ȱ Řǯȱ

Pressure Switch

Adapter for
Oil Cooler or
Oil Filter

Figure 6-9. Oil Sentry™ Location.

6.4

¢ȱȱȱȱȱȱ ǯȱȱ
pressure increases through the range of
3.0/5.0 psi, the tester should indicate a change to
no continuity (switch open)ǯȱȱ ȱȱ
remain open as the pressure is increased to 90 psi
maximum.

3. Gradually decrease the pressure through the
range of 3.0/5.0 psi. The tester should indicate a
change to continuity (switch closed) down to
0 psi.
ȱ Śǯȱ ȱȱ ȱȱȱȱȱȱȱ
ęǯ
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Section 7
Electrical System and Components
This section covers the operation, service, and repair
of the electrical system components. Systems and
components covered in this section are:
•
ȱ Ȋȱ
ȱ Ȋȱ
•

Spark Plugs
Ĵ¢ȱȱȱ¢
ȱȱ ȱ¢ȱ
Electric Starter

Ǳȱ ȱȱȱȱȱȱȱȱȱ
ȱǯȱȱȱȱȱȱȱȱ
plug and enter the engine, causing extensive
wear and damage.
ȱ řǯȱ ȱȱȱȱȱ ȱȱǯȱȱ
the gap to 0.76 mm (0.030 in.)ȱ¢ȱ¢ȱ
ȱȱȱǯȱȱȱŝȬŗǯ

Spark Plugs
ȱęȱȱȱȱȱĞȱȱ
¢ȱȱȱȱȱȱȱȱȱȱȱȱ
condition.
The engine is equipped with the following spark
plugs:
Type:ȱ ȱȱȱȱȱȱ®
ŗŘȱǻ ȱȱǯȱŗŘȱŗřŘȱŖŘȬǼǯȱ
 ȱȱȱȱȱ®
ŗŘȱǻ ȱŘśȱŗřŘȱŗŚȬǼȱȱǯȱȱ
Ȭȱȱǰȱ®
ȱřŖŝŗȱǻ ȱȱǯȱŘśȱŗřŘȱŗŘȬǼȱ
ȱȱǯȱȱȱȱ
ȱȱȱȱȱǯ
Gap:ȱ
ŖǯŝŜȱȱǻŖǯŖřŖȱǯǼ
Thread Size:ȱ ŗŚȱ
Reach:ȱ
ŗşǯŗȱȱǻřȦŚȱǯǼ
Hex Size:ȱ
ŗśǯşȱȱǻśȦŞȱǯǼ
Spark Plug Service
ȱȱȱȱĞȱ¢ȱ100 hours of
ǯȱȱȱȱȱȱȱȱ
gap or replace with new plugs as necessary. To service
the plugs, perform the following steps:
ȱ ŗǯȱ ȱȱȱȱǰȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱǯ
ȱ Řǯȱ ȱȱȱȱȱȱȱǯȱ
ȱȃ Ȅȱ ȱȱǯȱ
Replace the spark plug if necessary.

Wire Gauge

7

Spark Plug

Ground
Electrode

0.76 mm (0.030 in.) Gap

Figure 7-1. Servicing Spark Plug.
ȱ Śǯȱ ȱȱȱȱȱȱ¢ȱȱ
and torque to ŘŚǯŚȬŘşǯŞȱȉȱǻŗŞȬŘŘȱĞǯȱǯǼ.
Inspection
ȱȱȱȱȱȱȱȱȱ
the cylinder head. The deposits on the tip are an
indication of the general condition of the piston rings,
ǰȱȱǯ
ȱȱȱȱȱ ȱȱȱ ȱ
photos:

7.1
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Ǳȱȱȱȱȱȱȱȱȱ
normal conditions will have light tan or gray colored
ǯȱ ȱȱȱȱȱȱ ǰȱȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ
reused.

ȱǱȱĞǰȱ¢ǰȱȱȱȱ
ȱȱȱ¢ȱȱȱȱ
ǰȱȬȱȱ¡ǰȱ ȱǰȱȱȱ
compression.

Worn:ȱȱȱ ȱǰȱȱȱȱ ȱȱ
ȱȱȱȱ ȱȱȱȱȱęȱ
gap. Replace a worn spark plug immediately.
7.2

ȱǱȱȱ ȱȱȱȱ¢ȱ¡ȱȱȱ
ȱȱȱȱǯȱ¡ȱȱȱ
ȱȱ¢ȱȱȱȱǰȱȱȱ
ǰȱȱȱȱȱ ȱȱȱ
ǯȱȱȱȱȱȱȱ¢ȱ
ȱ¢ȱȱȱȱǰȱȱȱǰȱ
or worn piston rings, cylinder walls or valve guides.

Overheated:ȱ¢ǰȱ ȱȱȱ¢ȱȱ
ȱǯȱȱȱȱ¢ȱ
ȱ¢ȱ¡ȱȱǯȱȱȱ
Ĵǰȱȱȱȱǰȱȱȱȱȱ
ȱȱȱȱȱȱǯ
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Battery

ȱ Řǯȱ

General
ȱŗŘȬȱĴ¢ȱ ȱȱȱŚŖŖȱȱȱ
amps is generally recommended for starting in
ȱǯȱȱȱ¢ȱĴ¢ȱȱĞȱ
Ĝȱȱȱȱȱȱ¢ȱȱ ȱ
ǯȱȱȱȱ ȱȱȱ
ȱȱȱȱǻǼȱǰȱȱ
ȱȱȱǯȱȱȱ
cold cranking requirement depends on engine size,
application and starting temperatures. The cranking
requirements increase as temperatures decrease and
Ĵ¢ȱ¢ȱǯȱȱȱȱȱȱ
ȱȱȱȱȱȱȱęȱ
Ĵ¢ȱǯ

Temprature

Battery Required

Above 32°F (0°)

200 cca minimum

0°F to 32°F (18°C to 0°C)

250 cca minimum

-5°F to 0°F (-21°C to -18°C)

300 cca minimum

-10°F (-32°C) or below

400 cca minimum

ȱȱĴ¢ȱȱȱȱĜȱȱȱȱȱ
ǰȱȱȱĴ¢ǯ

ȱȱǰȱǰȱȱ¡ȱȱ
ȱȱĴ¢ȱǯȱȱȬȱȱȱȱ
or grime on the external surfaces can cause the
Ĵ¢ȱȱȬǯȱȬȱȱ
rapidly when moisture is present.

ȱ řǯȱ ȱȱǰȱǰȱȱ¡ȱȱ
ȱȱȱȱȱȱ ȱǯȱ
Rinse thoroughly with clear water.
Ǳȱ ȱȱ ȱȱȱȱȱ
to enter the cells, as this will destroy the
electrolyte.
Battery Test
ȱȱȱĴ¢ǰȱ¢ȱ ȱȱȱȱǯȱ
ȱȱ ȱȱǻȱȱŝȬŘǼǱ
ȱ ŗǯȱ ȱȱȱȱȱĴ¢ȱ
terminals.
ȱ Řǯȱ ȱȱǯȱ ȱȱĴ¢ȱȱ ȱşȱ
ȱ ȱǰȱȱĴ¢ȱȱȱǰȱ
discharged, or faulty.

7

DC Voltmeter

Battery Maintenance
ȱȱȱ¢ȱȱȱĴ¢ȱ
life.
ȱ
  Ǳȱ¡ȱ Ƿ
Ĵȱȱ¡ȱ¢ȱȱ ȱȱ
ǯȱȱȱȱęȱȱ¡ǰȱȱĴȱ¢ȱ
ȱ ȱȱǯȱ ȱȱȱȱ ¢ȱȱ
ȱĴ¢ȱȱȱǯȱ ȱĴȱȱȱȱȱȱ
ǯȱȱȱ ¢ȱ ȱȱĴǯ
ȱȱȱȱǻȬǼȱȱǰȱȱ
ȱȱ ȱȱǯȱ ȱǰȱȱȱ ȱȱȱȱ
ȱȱǰȱ ȱȱȱȱ¡ȱȱ
¢ȱȱȱȱȱȱǯ
ȱ ŗǯȱ ¢ȱȱȱȱȱ¢ǯȱȱ
distilled water as necessary to maintain the
recommended level.

Battery
Figure 7-2. Battery Voltage Test.

Ǳȱ ȱȱęȱȱĴ¢ǯȱȱ
performance or early failure due to loss
of electrolyte will result.

7.3
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Electronic Ignition Systems
ȱȱȱěȱ¢ȱȱȱ¢ȱȱȱȱȱ ȱ¢ȱǯȱȱ¢ȱȱ
ȱȱȱ ȱ£ȱȱȱǯȱȱěȱȱȱ¢ȱȱȱȱ ¢ȱȱȱȱ
is triggered.
The Fixed Ignition Systemȱ£ȱȱȱȱǻǼȱȱǻȱȱŝȬřǼǯȱȱȱȱȱȱ
¢ȱȱȱȱę¡ȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱ
engine speed.
The ȱȱȱ ȱǻ Ǽȱ¢ȱǻȱȱŝȬŜǼǯȱȱ¢ȱȱȱȱȱ
which is located in the ignition modules. The ignition timing varies depending upon the engine speed with this
system.
The ȱȱȱȱǻǼȱ ȱ ȱ¢ȱ ȱȱȱȜȱǻȱȱŝȬşǼǯȱ
This system uses a digital microprocessor that triggers the ignition modules and spark. The ignition timing
varies depending upon the engine speed with this system.

Figure 7-3. Electronic CD Fixed Ignition Timing System.
Operation of CD Ignition Systems
A. Fixed Timing System
ȱ¢ȱǻȱŝȬřǼȱȱȱȱ ȱ
components:
ȱ Ȋȱ ȱȱ¢ȱ ȱȱ¢ȱĜ¡ȱ
ȱȱĚ¢ ǯ
ȱ Ȋȱ  ȱȱȬȱȱ
modules which mount on the engine crankcase
ǻȱŝȬŚǼǯ
ȱ Ȋȱ ȱȱ ȱǻȱ¢ȱ Ǽȱ ȱȱȱ
modules to stop the engine.
•
7.4

Two spark plugs.

Operation:ȱȱȱĚ¢ ȱǰȱȱȱ
ȱȱȱȱȱǻŗǼǯȱȱȱ
ȱęȱȱ¢ȱȱȱȱȱǻŗǼǯȱ
ȱȱȱȱęȱ¢ȱŗȱȱȱ
ȱŗǯȱȱȱȱ¢ȱȱȱ
ǰȱȱȱȱȱȱǻŘǼǰȱ ȱ
ȱȱȱ ȱǻǼȱȱȱǯȱ
ȱȱȱ ȱȃǰȄȱȱȱȱ
ǻŗǼȱȱ¢ȱȱȱȱ¢ȱǻǼȱȱȱ
ȱȱǻŗǼǯȱȱȱȱǰȱ
ȱȱȱȱȱȱĚ¡ȱęȱȱȱ
ȱǯȱȱȱȱȱȱȱ
from this action into the secondary winding of the
transformer. This pulse is delivered to the spark plug
ǯȱ £ȱȱȱȱǰȱȱȱȱȱ
ȱȱȱǯȱȱȱȱȱȬȱ
¡ȱȱȱȱǯ
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Kill Switch or
‘‘Off’’ Position of
Key Switch

Ignition
Modules
Spark Plug

Magnet

(0.28/0.33 mm)
0.011/0.013 in. Air Gap

Flywheel
Figure 7-4. Capacitive Discharge Fixed Timing Ignition System.
ȱȱȱȱȱȱȱ¢ȱȱȱȱȱĚ¢ ȱȱȱȱȱȱȱȱ
dead center.
D1

C1

T1

SCS
L1

Spark Plug
L2
P

S
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Figure 7-5. Capacitive Discharge (CD) Ignition Module Schematic.
Troubleshooting CD Ignition Systems
ȱȱȱ¢ȱȱȱȱȱȱ
ȱȱȱȱȱȱǯȱȱȱ¢ȱ
Ȧȱȱȱǰȱȱȱ
ȱȱȱȱ¢ȱȱǯȱ
ȱ¢ȱȱ¢ȱȱȱȱ
 ȱ ǰȱȱȱ ȱȱ
information is provided to help you get to the root of
ȱȱǯ
CAUTION: High-Energy Electric Spark!
ȱȱȱ¢ȱȱȱȬ¢ȱȱ
ǰȱȱȱȱȱȱǰȱȱȱȱȱ
¢ȱȱǯȱȱȱȱȱȱȱȱ ȱȱ
ȱȱȱǯȱ ¢ȱȱȱȱȱȱ
ȱȱȱȱǯ
ȱȱȱȱȱĞȱȱȱ
ȱǯȱȱȱȱȱǰȱ
ȱȱ¡ȱ ǯȱȱȱȱȬȱ
wires are connected, including the spark plug leads.
ȱȱȱȱȱęȱ¢ǯȱȱ
sure the ignition switch is in the run position.

Ǳȱ ȱȱȱ¢ȱȱȱȱ
¡ȱȱȱȱȱǯȱ ȱȱȱ
complains of hard starting, low power,
ȱęȱȱǰȱȱ¢ȱȱȱȱ
excessive draw on the kill circuit. Perform the
appropriate test procedure.
Test Procedure for Standard (Fixed Timing) CD
Ignition System
ȱȱ¢ȱȱȱȱ ȱȱȱ
ignition system.
ȱ ŗǯȱ ȱȱȱȱ ȱȱ ȱ
harnesses from the engine and equipment are
ǯȱȱȱȱȱȱȱ
ȱȱȱȱȱȱǯȱȱ
the connectors and position or insulate the kill
lead terminal so it cannot touch ground. Try to
start the engine to verify whether the reported
ȱȱȱǯ
Ǳȱ ȱȱȱȱȱȱȱ¢ȱȱ
the testing, you may need to ground the
kill lead to shut it down. Because you have
interrupted the kill circuit, it may not stop
using the switch.
7.5
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ȱ ȱ ǯȱ ȱȱȱȱǰȱȱȱ¢ȱȱ
ȱ ȱȱȱȱǯȱȱȱ¢ȱ ǰȱȱ
wires, connections, safety interlocks, etc.
ȱ ȱ ǯȱ ȱȱȱȱȱȱȱȱ ȱ
associated with the ignition or electrical
ȱ ¢ȱȱȱǯȱȱȱȱȱȱȱ
isolated until all testing is completed.
ȱ Řǯȱ ȱȱȱȱȱ¢ȱ ȱ ȱ
ȱǰȱǻ ȱȱǯȱŘŚȱŚśśȱŖŘȬǼǯȱ
ȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱǯȱȱȱȱȱ
ȱȱǰȱȱȱȱȱǯȱȱȱ
ȱȱȱȱȱȱǯȱȱ
ȱȱȱȱȱ¢ǯȱȱ
ȱȱȱęȱȱȱǯ
ȱ ȱ ǯȱ ȱȱȱȱȱęǰȱȱȱ ǰȱȱȱ
ȱ ǰȱȱȱȱȱǯȱ ȱȱ
wiring is okay, replace ignition module and
retest for spark.
ȱ ȱ ǯȱ ȱȱȱ ȱǰȱȱȱȱȱȱ
misses or won’t run on that cylinder, try a
new spark plug.
ȱ ȱ ǯȱ ȱȱȱȱęǰȱȱȱȱȱ
ignition switch and check for shorted kill
lead.

B. DSAI Ignition System Explanation
ȱȱȱȱȱȱ¢ȱǻ Ǽȱȱ
ȱȱȱǯȱȱ ȱȱ¢ȱȱȱ
ȱŗŘȱȱȱȱȱę¡ȱȱȱ
system used on other models. Two inductive style
ȱȱȱȱȱȱȱȱ
ȱǯȱȱ¢ȱ ȱȱǻȱŝȬŜǼȱ
consists of the following components:
ȱ Ȋȱ ȱȱ¢ǰȱ ȱȱ¢ȱĜ¡ȱ
ȱȱĚ¢ ǯ
ȱ Ȋȱ  ȱȱŗŘȱȱȱǰȱ ȱ
ȱȱȱȱȱǻȱŝȬŜǼǯ
ȱ Ȋȱ ȱŗŘȱȱĴ¢ǰȱ ȱȱȱȱȱ
ignition modules.
ȱ Ȋȱ ȱȱ ȱǻȱ¢ȱ Ǽȱ ȱȱȱ
spark advance module to stop the engine.
• Two spark plugs.

Operation
The system provides more consistent energy to the
ȱȱȱȱȱȱ¢ȱȱȱŗŘȱȱ
Ĵ¢ȱȱȱȱȱ ǯȱȱȱȱȱ
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ȱȱǻǼȱȱȱȱ
ȱȱ¢ȱȱĚ¢ ȱȱȱȱȱ
passes the ignition module. System triggering and
ȱȱȱȱ¢ȱȱ¢ȱȱ
microprocessor. This digital control provides
ȱȱȱȱ¢ȱȱ
ǯȱȱ ȱȱȱȱȱ
independently for each engine cylinder.

Troubleshooting DSAI Ignition Systems
ȱ ȱȱ¢ȱȱȱȱȱȱ
ȱȱȱȱȱȱǯȱȱȱ¢ȱ
Ȧȱȱȱǰȱȱǰȱ
ǰȱȱȱȱȱ¢ȱȱ
ǯȱȱ¢ȱȱ¢ȱ
ȱȱȱ ȱ ǰȱȱȱ ȱ
ȱȱȱȱȱȱ¢ȱ
ȱȱȱȱȱȱǯ
ȱȱȱȱȱĞȱȱȱ
ȱǯȱȱȱȱȱǰȱ
ȱȱ¡ȱ ǯȱȱȱȱȬȱ
wires are connected, including the spark plug leads.
ȱȱȱȱȱęȱ¢ǯȱȱ
sure the ignition switch is in the RUN position.
Ǳȱ ȱ¢ȱȱȱȱ¡ȱ
ȱȱȱȱǯȱ ȱȱȱȱ
ȱȱǰȱ ȱ ǰȱȱęȱȱ
ǰȱȱ¢ȱȱȱȱ¡ȱ ȱȱ
the kill circuit. Perform the appropriate test
procedure.

Test Procedure for DSAI Ignition Systems
The following procedures are provided for
ȱȱȱȱ ȱȱ
engines. They will allow you to isolate and pinpoint
ȱȱǻǼǯ
Special Tools Required:
• Hand Tachometer
ȱ Ȋȱ ȱȘȱǻ ȱȱǯȱŘśȱŚśśȱŖŗȬǼ
ȱ Ȋȱ ȱȱ
ȱ Ȋȱ ȬȱǻǼ
6SHFL¿FDWLRQV5HTXLUHG
ȱ Ȋȱ ȱȱȱŖǯŝŜȱȱǻŖǯŖřŖȱǯǼ
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Figure 7-6. DIgital Spark Advance Ignition (DSAI) System.
ȘǱȱ ȱȱǻ ȱȱǯȱ
ȱ
ŘśȱŚśśȱŖŗȬǼǰȱȱȱȱȱȱȱ
on these engines. Use of any other tester can
ȱȱȱęǯȱȱĴ¢ȱȱ
ȱȱȱȱ¢ȱȱȱ¢ȱ
ȱȱȱ¢ȱȱȱȱ
ǻȱĴ¢ȱȱȱȱȱȱȱ
 ȱ ȱȱȱǰȱȱȱ Ȃȱ
ȱǼǯȱȱȱȱȱȱȱȱ
and all external loads are disconnected.
Test 1. Isolate and Verify the Trouble is Within the
Engine Ignition System
ȱ ŗǯȱ ȱȱȱ ȱȱ ȱ
harnesses from the engine and equipment are
ǯȱȱȱȱȱȱȱ
ȱȱȱȱȱȱǯȱȱ
the connectors and position or insulate the kill
lead terminal so it cannot touch ground. Try to
start the engine to verify whether the reported
ȱȱȱǯ
Ǳȱ ȱȱȱȱȱȱȱ¢ȱȱ
the testing, you may need to ground the
kill lead to shut it down. Because you have
inturrepted the kill circut, it may not stop
using the switch.

ȱ ǯȱ ȱȱȱȱ ¢ǰȱȱȱ¢ȱȱ
ȱȱȱǯȱȱȱ¢ȱ ǰȱ
wires, connections, safety interlocks, etc.
ȱ ǯȱ ȱȱȱǰȱȱȱȱȱ
with the ignition or electrical system of the
ǯȱȱȱȱȱȱȱȱ
testing is completed.
ȱ ǯȱ ¢ȱȱ ȱȱȱȱȱȱ ȱ
ȱǯȱȱȱȱȱȱ
known good ground location. The engine should
ȱ¢ǯȱ ȱǰȱȱ¢ȱȱ¢ȱȱ
ěǰȱȱȱȱŚǰȱȱȱȱȱ ȱȱȱ
ȱȱȱȱěȱ ȱǯȱ
Test 2. Test for Spark
ȱ ŗǯȱ ȱȱȱǰȱȱȱȱ
ȱǯȱȱȱȱȱȱȱȱ
ȱȱȱȱǻ ȱȱǯȱ
ŘśȱŚśśȱŖŗȬǼǰȱȱĴȱȱȱȱȱȱ
engine ground.
Ǳȱ ȱ ȱȱȱǰȱȱȱȱ
ȱ¢ȱȱȱ¢ǯȱ
 ǰȱȱ¢ȱȱȱȱǰȱ ȱ
ȱȱȱȱǯȱȱȱ
ȱȱȱȱȱȱȱȱ
ȱȱȱǯȱȱȱȱ
the engine or perform tests with one spark
plug lead disconnected and not grounded, or
permanent system damage may occur.
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ȱ Řǯȱ ȱȱȱǰȱȱȱȱ
ȱśśŖȬŜŖŖȱǰȱȱȱǻǼȱȱǯ
ȱ řǯȱ ȱȱȱȱȱȱȱ¢ȱȱ
¢ȱȱȱȱ¢ǯ
ȱ ȱ ǯȱ ȱȱ¢ȱȱȱȱȱȱȱ
ȱ ȱȱ¢ǰȱȱ¡ȱǻǼȱȱ ȱ
ȱ ȱȱȱȱǰȱȱ
install new spark plugs gapped at
ȱ ȱ ȱ ŖǯŝŜȱȱǻŖǯŖřŖȱǯǼǰȱȱȱȱȱ ȱ
ȱ ǯȱ ȱȱǰȱȱȱȱřǯ
ȱ ȱ ǯȱ ȱȱ¢ȱȱȱȱȱȱȱȱ
ȱ ¢ȱȱȱǰȱȱĴȱǰȱȱ
ȱ ȱȱȱŚǯ
ȱ ȱ ǯȱ ȱȱ ȱȱȱȱ¢ȱȱȱȱ
ȱ  ȱȱǰȱȱȱȱřǯ
Test 3. Check for Timing Advance
ȱ ŗǯȱ ȱȱȱȱȱȱȱȱĚ¢ ȱȱ
with a marking pen or narrow tape. See Figure
ŝȬŝǯ
ȱ Řǯȱ ȱȱȱȱȱȱ¢ȱ
that had good spark.

Flywheel Screen Mark

Figure 7-7. Check For Timing Advance.
ȱ řǯȱ ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱǯȱ ȱȱȱ
ȱȱ ȱȱ¡ȱȱȱȱȱȱ
ǯȱȱȱȱĴȱȱ ȱȱ
movement of the line on the screen relative to the
ȱȱȱ ȱǯȱ ȱȱ¢ȱȱ
good spark, repeat the test on the other cylinder.
ȱȱŝȬŞǯ
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Figure 7-8. Check for timing advance.
ȱ ȱ ǯȱ
ȱ
ȱ
ȱ
ȱ

ȱȱȱȱȱȱȱ ¢ȱȱȱ
ȱȱȱȱ ȱȱȱȱ ȱ
ǰȱȱ ȱȱȱȱȱȱ
¢ȱȱȱȱ ȱ¢ǯȱ ȱȱȱ
Ȃȱȱ ¢ǰȱȱȱȱŚǯ

ȱ ȱ ǯȱ ȱ¢ȱ ȱȱȱȱȱȱȱȱ
ȱ ¢ǰȱȱȱ¢ȱȱȱȱ ȱȱ
ȱ ȱȱȱşŖǚȱǯȱ ȱǰȱȱȱȱŚǯ
Test 4. Test the Ignition Modules and Connections
ȱ ŗǯȱ ȱȱ ȱȱȱȱǯȱ
ȱȱ ȱȱ¢ȱǰȱǰȱȱ
ǰȱȱǰȱȱȱ ǯȱȱ
that connections are oriented properly on
terminals of modules.
ȱ Řǯȱ ȱȱȱȱȱȱǻǼȱ
ȱȱȱȱȱȱǻȱȱǼȱ
with aerosol electrical contact cleaner to remove
any old dielectric compound, dark residue, dirt,
ȱǯȱȱȱȱȱȱ
from the spark plugs.
ȱ řǯȱ ȱȱȬǰȱȱȱȱȱȱȱ
ȱ ȱȱȱǻǼȱȱȱȱ
 ȱȱǻȱȱȱȱǼǰȱȱȱ
known good ground location on the engine.
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ȱ Śǯȱ ȱȱ¢ȱ ȱȱȱȱȱȱ
ȱȱŗŘȱȱȱȱȦ ȱǻǼȱȱ
ȱȱȱ ȱǯȱȱȱȱ
ȱȱȱȱȬȱȱȱȱřǯ
ȱ ȱ ǯȱȱ ȱȱȱȱ ȱȱȱȱȱȱȱȱ
ȱ ȱȱǰȱȱȱěȱǯ
ȱ ȱ ǯȱ ȱ¢ȱȱȱȱȱǲȱȱȱȱ
ȱ ȱę¡ȱȱǰȱȱǯȱ
C. Digital Spark Advance Module (DSAM)
ǰȱ¢ȱ ȱȱȬ™,
equipped engines utilize an electronic capacitive
discharge ignition system with electronic spark
ǯȱȱ¢ȱȱǻȱŝȬşǼȱȱȱ
the following components:

ȱȱȱȱȱ¢ȱȱ¡ȱȱ
charge on the charge pump capacitor, the capacitor
changes state, activating the pulse generator.
ȱȱȱȃȄȱȱȱȱ
Ȭǯȱ¢ȱȱȱȱȱȱ
¢ȱȱȱǻŗǰȱȱŝȬśǼǯȱȱ
high voltage pulse generated here is delivered to
the spark plug, causing arcing of the spark gap
ȱȱȱȬȱ¡ȱȱȱȱ
ǯȱȱȱȱȱȱǰȱȱ
associated circuits are reset, their capacitors
discharged. The longer it takes the delay circuit to
surpass the charge pump capacitor voltage, the later
the trigger pulse will occur, retarding the timing
accordingly.

ȱ Ȋȱ ȱȱ¢ȱ ȱȱ¢ȱĜ¡ȱ
ȱȱĚ¢ ǯ
•

Two electronic capacitive discharge ignition
modules which mount on the engine crankcase
ǻȱŝȬşǼǯ
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ȱ Ȋȱ ȱȱȱȱ ȱȱȱȱ
ȱȱǻȱŝȬşǼǯ
ȱ Ȋȱ ȱŗŘȱȱĴ¢ȱ ȱȱȱȱȱ
spark advance module.
ȱ Ȋȱ ȱȱ ȱǻȱ¢ȱ Ǽȱ ȱȱȱ
spark advance module to stop the engine.
•

Two spark plugs.

Operation: The ignition module for this system
ȱȱȱȱȱȱȱę¡ȱȱ
module, except the trigger circuit for the
ȬȱǻŘǰȱȱŝȬśǼȱȱȱ¢ȱȱ
ȱȱȱǻȱŝȬşǼǯ
ȱȱȱ¢ȱȱȱȱȱȱȱ
ȱǻŗǰȱȱŝȬśǼȱȱȱȱȱȱȱȱ
conditioning circuit. The conditioning circuit shapes
ȱǰȱĴȱȱȱȱȱȱȱȱ
additional circuits. This pulse starts the charge pump,
which charges a capacitor in a linear fashion that is
¢ȱȱȱȱȱǯȱȱȱȱȱ
the pulse resets the delay circuit for the length of the
ȱ ǯȱȱȱȱěȱȱȱȱ
ȱȱȱȱǯȱȱȱȱȱȱ
ȱȱȱȱ£ǰȱȱȱȱȱ¢ȱ
ȱȱȱǯ
7.9
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Figure 7-9. Digital Spark Advance Module (DSAM) Ignition System.
ȱȱȱȱȱȱȱ¢ȱȱȱȱȱĚ¢ ȱȱȱȱȱȱȱȱ
ȱȱȱȱ¢ȱȱ¢ȱȱȱȱǯ

Figure 7-10. Block Diagram - Spark Advance Module (DSAM).
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Troubleshooting CD Ignition Systems
ȱȱȱ¢ȱȱȱȱȱȱ
ȱȱȱȱȱȱǯȱȱȱ¢ȱ
Ȧȱȱȱǰȱȱȱ
ȱȱȱȱ¢ȱȱǯȱ
ȱ¢ȱȱ¢ȱȱȱȱ
 ȱ ǰȱȱȱ ȱȱ
information is provided to help you get to the root of
ȱȱǯ
CAUTION: High-Energy Electric Spark!
ȱȱȱ¢ȱȱȱȬ¢ȱȱ
ǰȱȱȱȱȱȱǰȱȱȱȱȱ
¢ȱȱǯȱȱȱȱȱȱȱȱ ȱȱ
ȱȱȱǯȱ ¢ȱȱȱȱȱȱ
ȱȱȱȱǯ
ȱȱȱȱȱĞȱȱȱ
ȱǯȱȱȱȱȱǰȱ
ȱȱ¡ȱ ǯȱȱȱȱȬȱ
wires are connected, including the spark plug leads.
ȱȱȱȱȱęȱ¢ǯȱȱ
sure the ignition switch is in the RUN position.
Ǳȱ ȱȱȱ¢ȱȱȱȱ
¡ȱȱȱȱȱǯȱ ȱȱȱ
complains of hard starting, low power,
ȱęȱȱǰȱȱ¢ȱȱȱȱ
excessive draw on the kill circuit. Perform the
appropriate test procedure.
Test Procedure for DSAM Ignition Systems
The following procedures are provided for
ȱȱȱȱ
ȱȱȬ™ equipped engines, to allow
¢ȱȱȱȱȱȱȱǻǼǯ
Special Tools Required:
• Hand Tachometer
ȱ Ȋȱ Șȱǻ ȱȱǯȱŘŚȱŚśśȱŖŘȬǼ
ȱ Ȋȱ ȱȱ
ȱ Ȋȱ ȬȱǻǼ
6SHFL¿FDWLRQV5HTXLUHG
ȱ Ȋȱ ȱȱ ȱŖǯŝŜȱȱǻŖǯŖřŖȱǯǼ
ȱ Ȋȱ ȱȱȱ ȱŖǯŘŞȦŖǯřřȱȱ
ǻŖǯŖŗŗȬŖǯŖŗřȱǯǼǰȱŖǯřŖȱȱǻŖǯŖŗŘȱǯǼȱ
ȘǱȱ ȱȱǻ ȱȱǯȱ
ȱ
ŘŚȱŚśśȱŖŘȬǼǰȱȱȱȱȱȱȱ
on these engines. Use of any other tester can
ȱȱȱęǯȱ

ȱ

Ĵ¢ȱȱȱȱȱ¢ȱȱȱ
¢ȱȱȱȱ¢ȱȱ
ȱȱǻȱĴ¢ȱȱȱȱȱȱ
ȱ ȱ ȱȱȱǰȱ
ȱȱ ȂȱȱǼǯȱȱȱȱ
is in neutral and all external loads are
disconnected.

Test 1. Isolate and Verify the Trouble is Within the
Engine Ignition System.
ȱ ŗǯȱ ȱȱȱȱ ȱȱ ȱ
harnesses from the engine and equipment are
ǯȱȱȱȱȱȱȱ
ȱȱȱȱȱȱǯȱȱ
the connectors and position or insulate the white
kill lead terminal so it cannot touch ground. Try
starting the engine to verify whether the reported
ȱȱȱǯ
Ǳȱ ȱȱȱȱȱȱȱ¢ȱȱ
the testing, you may need to ground the
kill lead to shut it down. Because you have
interrupted the kill circuit, it may not stop
using the switch.
ȱ

ǯȱ ȱȱȱȱǰȱȱȱ¢ȱȱ
ȱȱȱȱǯȱȱȱ¢ȱ ǰȱȱ
wires, connections, safety interlocks, etc.

ȱ

ǯȱ ȱȱȱȱȱȱȱ
associated with the ignition or electrical
¢ȱȱȱǯȱȱȱȱȱ
isolated until all testing is completed.

Test 2. Test for Spark.
ȱ ŗǯȱ ȱȱȱǰȱȱȱȱ
ȱǯȱȱȱȱȱȱȱȱ
ȱȱȱȱǻ ȱȱǯȱ
ŘŚȱŚśśȱŖŘȬǼǰȱȱĴȱȱȱȱȱȱ
engine ground.
Ǳȱ ȱ ȱȱȱǰȱȱȱȱ
ȱ¢ȱȱȱ¢ǯȱ
 ǰȱȱ¢ȱȱȱȱǰȱ ȱ
ȱȱȱȱǯȱȱȱ
ȱȱȱȱȱȱȱȱ
ȱȱȱǯȱȱȱȱ
the engine or perform tests with one spark
plug lead disconnected and not grounded or
permanent system damage may occur.
Řǯȱ ȱȱȱǰȱȱȱȱȱ
śśŖȬŜŖŖȱǰȱȱȱǻǼȱȱǯ
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ȱ řǯȱ ȱȱȱȱȱȱȱ¢ȱȱ
¢ȱȱȱȱ¢ǯ
ȱ

ǯȱ ȱȱ¢ȱȱȱȱȱȱ
engine runs poorly, install new spark plugs
ȱȱŖǯŝŜȱȱǻŖǯŖřŖȱǯǼǰȱȱȱ
ȱǯȱ ȱȱǰȱȱȱ
ȱřǯ

ȱ

ǯȱ ȱȱ¢ȱȱȱȱȱȱȱȱ
¢ȱȱȱǰȱȱĴȱǰȱ
ȱȱȱřǯ

ȱ

Figure 7-12. Check For Timing Advance.
ȱ

ǯȱ ȱȱȱȱȱȱȱ ¢ȱȱȱ
ȱȱȱ ȱȱȱǰȱ
ȱȱȱ ȱ¢ǯȱ ȱȱȂȱ
ȱ ¢ǰȱȱȱȱśǯ

ȱ

ǯȱ ȱ¢ȱ ȱȱȱȱȱȱȱ
¢ǰȱȱȱ¢ȱȱȱȱ ȱȱ
ȱȱȱşŖǚȱǯȱ ȱ¢Ȃȱǰȱȱ
ȱȱŚǯ

ǯȱ ȱȱ ȱȱȱȱĴȱȱȱ
ȱȱ¢ǰȱȱȱȱŚǯ

Test 3. Check For Timing Advance.
ȱ ŗǯȱ ȱȱȱȱȱȱȱȱĚ¢ ȱȱ
with a marking pen or narrow tape. See Figure
ŝȬŗŗǯ

Test 4. Test the Ignition Modules and Connections.
ȱ ŗǯȱ ȱȱ ȱȱȱȱǯȱ
ȱȱ ȱȱ¢ȱǰȱǰȱȱ
ǰȱȱǰȱȱȱ ǯ
Flywheel Screen Mark

Figure 7-11. Check For Timing Advance.
Řǯȱȱȱȱȱȱȱ¢ȱȱ
had good spark.
ȱ řǯȱ ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱǯȱ ȱȱȱ
ȱȱ ȱȱȱȱȱȱȱȱ
ǯȱȱȱŝȬŗŘǯȱȱȱȱĴȱ
and watch for movement of the line on the screen
ȱȱȱȱȱȱ ȱǯȱ ȱȱ
cylinders had good spark, repeat the test on the
other cylinder.

ȱ Řǯȱ ȱȱȱȱȱȱǻǼȱ
ȱȱȱȱȱȱǻȱȱǼȱ
with aerosol electrical contact cleaner to remove
any old dielectric compound, dark residue, dirt,
ȱǯȱȱȱȱȱ
leads from the spark plugs.
ȱ řǯȱ ȱȱȱȱȱ ȱȱȱ
ȱȱȱǯȱȱȱȱȱ
ȱ ȱȱĚȱȱȱȱȱȱ
ȱȱȱȱ¢ȱȱȱȱȱ
laminations inside the mounting hole.
ȱ Śǯȱ ȱȱȱ ȱȱȱȱȱȱ
ohmmeter to check the resistance values of the
ȱȱȱȱȱȱȱǯȱ
ȱȱȱȱȱǰȱ
ȱȱȱȱȱȱȱȱ
screw hole, as some laminations have a rust
preventative coating on the surface which could
alter the resistance reading.
ȱ ȱ ǯȱ ȱȱȱȱȱȱȱ ȱȱȱ
ȱ ȱęȱȱȱǰȱȱȱȱśǯȱ
ȱ ȱ ǯȱ ȱ¢ȱȱȱȱȱȱȱ ȱȱ
ȱ ȱȱęȱȱȱǰ# that module
ȱ ȱ¢ȱȱȱȱǯ
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#

Ǳȱ ȱȱȱ¢ȱ¢ȱȱ
ȱȱȱȱȱȱȱ
ǯȱ ȱȱȱ¢ȱȱ
ȱȱȱ¢ȱȱȱ
run.
24 584 36-S
(2-1/16 in. High)

4

3

2 1

ȱ

ȱ śǼȱȱȱȱ ǰȱ ȱȱȱ
magnet to pull the module down against
the feeler gauge, and retighten the mounting
screws.

ȱ

ȱ ŜǼȱȱȱĚ¢ ȱȱȱȱȱ
ȱ ǰȱȱȱȱȱȱȱȱ
ȱ ȱǰȱȱȱȱȱęȱȱ
gap, minimum of 0.28 mm (0.011 in.), exists
under each leg of the module.
ȱ ȱ¢ȱȱȱȱȱȱǰȱȱȱ
torque the module mounting screws to
ŚǯŖȱȉȱǻřśȱǯȱǯǼǯȱȱȱŜȱȱȱȱ
set the other ignition module.

Test
24 584 36-S
(Use
(2-1/16 in.
Digital
High)
Ohmmeter)
From No.
1 to 4

590 to
616 ohms

Ignition Module Resistance Table
ȱ śǯȱ ȱȦȱȱȱȱȱȱ
ǻǼǯȱȱȱȱȱŖǯŘŞȦŖǯřřȱȱ
ǻŖǯŖŗŗȦŖǯŖŗřȱǯǼȱȱȱȱȱȱ
ȱȱȱȱȱǻǼǯȱȦ
ȱȱȱȱ ȱȱȱȱ
room temperature.
ȱ

ȱ

ǯȱ ȱȱȱ ȱȱȱȱǰȱȱ
ȱȱȱęȱȱȱȱȱȱ
ȱȱȱǯȱ ȱȱȱȱǰȱȱ
reinstall the second mounting screw removed
ȱȱȱȱĞȱǯ

ȱ Ŝǯȱ Ĵȱȱȱ ȱȱȱȱǻǼǰȱ
ȱȱȱȱǰȱȱȱȱęȱ
 ȱȱȱȱȱǯȱ ȱ¢ȱ
connections do not feel snug, disconnect the lead,
lightly pinch the female terminal with a pliers,
ȱȱȱęǯ
ȱ ŝǯȱ ȱȱ¢ȱȱȱȱȱȱ
ęǰȱȱȱȱȱǻȱŘǼǯ
ȱ

ǯȱ ȱȱǰȱ¢ȱȱȱ ȱȱǻȱ
Ǽǯȱ ȱȱȱśǰȱȱŚǯ

ȱ

ǯȱ ȱȱȱȱȱȱǰȱȱȱśǯȱ

ǯȱ ȱȱȱȱǰȱȱȱȱ ȱ
ȱȱǰȱȱȱȱȱȱ ȱ
follows.

ȱ

ȱ ŗǼȱȱȱĚ¢ ȱȱ ¢ȱȱȱȱ
module position.

ȱ

ȱ ŘǼȱĴȱȱȱȱȱȱǰȱȱȱ
ȱ ȱ ¢ȱȱȱĚ¢ ǰȱȱȱȱȱ
screws to hold it temporarily.

ȱ

ȱ řǼȱȱȱĚ¢ ȱȱȱȱȱȱ ȱ
centered under the module.

ȱ

ȱ ŚǼȱȱȱŖǯřŖȱȱǻŖǯŖŗŘȱǯǼȱȱȱȱ
ȱ  ȱȱȱȱȱȱȱȱȱ
the module. The ignition module air gap is
critical to proper system performance. Do not
ȱ Ĵȱȱȱȱ ȱȱȱȱȱȱȱ
ȱ ȱęȱǯȱȱȱȱȱȱ
ȱ ęǯȱ
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Test 5. Test the DSAM.
ȱ ŗǯȱ ȱȱȱ ȱȱȱȱȱȱ
to the harness connection. Separate the connector
ȱȱȱȱȱȱȱȱȱȱȱ
ȱǯȱȱȱȱȱǻǼȱ
ȱȱȱȱȱȱ ǯȱȱ
ȱȱȱȱȱȱ¢ȱȱ
ȱȱȱȱȱȱȱ Ȧǯȱ
ȱȱȱ ȱȱ¢ȱ ȱȱȱȱ
ȃȄȱȱȃȄȱǯȱȱȱȱ
ŝǯŘśȱȱȱȱǯ
ȱ ȱ ǯȱ
ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
ȱ

To Test - Using 25 761 40-S Tester
Ǳȱ ȱȱmustȱȱȱȱȱ
ȱǯȱȱȱȱȱȱ
leads, isolating it from the main wiring
ȱȱȱȱǻǼǯȱȱ
¢ȱȱȱ ȱȱȱȱ
ȱǯȱȱęȱ ȱȱȱȱ
from the engine for clarity.

ȱȱȱȱȱǰȱȱȱ
ȱȱȱ¢ȱȱȱȱ
ǻȬǼȱȱȱȱĴ¢ȱȱȱȱȱȱȱ
ȱ¢ȱǯȱ ȱȱȱȱ ȱȱ
indicated, check the ground circuit
ǯȱ ȱȱȱ Ȧȱȱ¢ȱȱ
ȱȱȱȱȱȱȱȱȱ
ǻ¡ȬǼǰȱȱȱ ȱ£ȱȱȱ
ǻȱǼȱǯ

ȱ ȱ ǯȱ ȱȱȱȱȱȱǰȱȱȱ
the harness connector terminal for a good
connection and crimp to the lead. Then trace
ȱ ȱ ȱȱȱȱȱȱȱ
harness, key switch, etc., looking for any poor
connections, or faulty circuits.
ȱ Řǯȱ ȱȱȱȱȱǰȱȱȱ
ȱȱǯȱȱȱȱ ȱȱŘśȱ
ŝŜŗȱŚŖȬǰȱȱȱȱ ǰȱȱȱ
ȬśŗśŘȱȱ ȱȱǯȱ ȱȱȱ
ȱǰȱȱǯ
ȱ řǯȱ Ĵȱȱȱǰȱ¢ȱȱȱęȱȱ
ȱȱȱǯȱ ȱ¢ȱȱ
do not feel snug, disconnect the lead, lightly
pinch the female terminal with a pliers, and
ȱȱęǯ
ȱ Śǯȱ ȱȱȱȱȱȱȱȱ
ȱ Ȧȱ ŜŜŗȱǻ ȱȱǯȱ
ŘśȱřśŝȱŗŗȬǼȱȱȬȱȬȱȱ
ǯȱȱȱȱȱ ȱ
ȱ ȱȱȱȱȱȱȱȱ
compound. Do not put any compound inside the
connectors.
ȱ śǯȱ ȱȱȱǻȱŘǼȱȱȱȱȱ¢ȱȱ
ǰȱȱ¢ȱȱȱ ȱǯȱ
ȱȱȱȱȱȱȱȱȱǰȱ
replace that ignition module and recheck spark.
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ȱȱ ȱȱȱȱȱȱȱ
ȱǻ¢ȱ ȱȱȱ™).

Figure 7-13.
ȱ ŗǯȱ ȱȱȱȱȱȱȱ Ǳ
Attach:
•ȱ  tester lead to the ȱ¢ ȱmodule
lead.
•  ȱtester lead to the ȱ ȱmodule
lead.
• Red tester lead to the red module lead.
• ȱtester lead to the ȱȱ module
ȱȱ ȱȱ¢Șȱǯ
• ȱtester lead to the ȱ¢ or 
module lead.
•  ȱȱȱ ȱȱȱȱȱ
to the ȱ  module lead.
Caution:ȱȱȱ ȱȱȱȱȱȱȱ
each other.

*IMPORTANT!
ȱ Řǯȱ ȱȱȱȱǰȱȱȱȱ
end of the tester housing, noting the last two
ǯȱȱȱǰȱȱȱȱȱ
 ȱȱȱȱȱȱȱȱ
ȱȱȱǯ
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DSAM
Part No.

______

ŘŚȱśŞŚȱřŗ

______

______

DSAM
Part No.

______

______

______

______

ȱ řǯȱ ȱȱȱĴȱ¢ȱȱȱ
ȱȱȱȱȱȱ¢ǯȱĞȱ
ȱ ȱǰȱȱȱȱ ȱĚȱȱ
ȱȱȱȱ ȱǯȱȱȱȱ
ȱ ȱȱ¢ǰȱȱ ȱȱŜȱȱ
ȱ ȱȱŗǰȱ ȱ¢ȱȱȃȄȱǻǼȱ
ȱȃȄȱǻǼǰȱȱȱȱȱȱǯȱ
ȱȱŝȬŗŚȱȱŝȬŗśǯ
ȱ Śǯȱ ȱ¢ȱȱȱȃȬȃȱȱȱȱȱȱ
ǰȱȦȱȱȃȄȱȱȱȱȱȱȱ
cycle, recheck all of the connections, check the
ȱȱȱȱĴ¢Șȱȱȱȱǯȱ
ȱ¢ȱȱȱȃȬȃȱȃȄȱȱȱȱȱȱ
ȱȱǯ
*IMPORTANT!
 ȱŗśȬŘŖȱȱȱȱȱȱȱȱȱ
ȱ ȱȱȱȱȱȱȱȱȱ
ȱȱȱȱ¢ǯȱ ǰȱȱȱȱ
¢ȱȱ¢ȱȱȱȱȱȱȃȬȄȱȱȱȱȃŞȄǯ

ȱȘȘȱ ȱȱȱ ȱ¢ȱȱşȬȱĴ¢ǯȱ
ȱȂȱȱȱȱȱ ȱȱ
ȱȱȱŝǯŘśȱǯȱ ȱȱȱĴ¢ȱ
ȱ ȱȱǰȱȱȱȱ
ȱǯȱȱȱĴ¢ȱȱȱȱ
¢ȱ¢ȱȱȱȱȱ
 ȱȱȱȱȱȱ ǰȱ ȱȱ
ȱȱȱȱǯȱȱȱȱ
ȱǯȱȱȱȱȱȱȱ
ȱȱȱȱȱǯȱ ȱȱ
ȱȱ ȱŝǯśȱȱ¢ȱȱȱȱ
¢ǰȱȱşȬȱȱĴ¢ȱȱȱǯȱ
ȱȱ¡ȱȱǻǼȱĴ¢ǯ
ȱȱȱĴ¢ǰȱȱȱȱȱȱ ȱ
ȱȱȱȱ¢ȱĞȱȱȱȱȱ
¢ǯȱȱȱȱȱȱĴ¢ȱǻ ȱ
ȱǼȱěȱȱȱȱȱǯȱĴȱȱ
ȱȱȱ ȱĴ¢ȱȱȱȱĴ¢ȱ
ȱȱȱ ȱȬȱǯȱȱȱ
faceplate and secure with the four screws.

Battery Charging System
General
ȱȱȱȱ ȱȱŗśȱȱȱ
ȱ¢ǯȱȱȱȱŘśȱȱȱ
ȱ¢ǯȱȱȱŝȬŗŜǰȱŝȬŗŝǰȱȱŝȬŗŞȱȱ
ȱ Ȧȱ¢ȱȱȱȱ
systems.
Ǳȱ ȱȱ ȱȱȱ
avoid damage to the electrical system and
components:
ȱ Ȋȱ ȱȱȱĴ¢ȱ¢ȱȱǯȱȱ
ȱǻȬǼȱȱ¢ȱȱǯ

Figure 7-14. Select Test Number.

ȱ Ȋȱ ȱȱęȬȱȱȦ
ȱȱ ȱȱȱȱȱ¢ȱ
ȱ ȱȱȱȱ ȱ¢ȱ
ȱǯȱǰȱȱȱȱȱ
accessories in common ground with the engine.
ȱ Ȋȱ ȱȱȱǻǼȱȱȱȱȱ
shorting while the engine is running. This could
damage the stator.

Figure 7-15. “Pass” Indicator.
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Figure 7-16. Wiring Diagram – Fixed Timing Ignition System.
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7

Figure 7-17. Wiring Diagram – DSAI Ignition System.
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Figure 7-18. Wiring Diagram – DSAM Ignition System.
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)LJXUH$PS6WDWRUDQG5HFWL¿HU5HJXODWRU

)LJXUH5HFWL¿HU5HJXODWRU/RFDWLRQ
ȱȱȱęȬȱ¢ȱȱȱ
ȱ ǰȱȱȱȱęȬȱ
Tester.
To Test –
Ǳȱ ȱȱȱȱĴȱ
ȱȱęȬǯȱȱ¢ȱȱ
ȱ ȱȱęȬȱ
ȱȱǯȱȱęȱ ȱȱȱ
removed from the engine for clarity. Repeat
ȱȱȱȱ ȱȱȱ
times to determine the condition of the part.

)LJXUH$PS6WDWRUDQG5HFWL¿HU5HJXODWRU
Stator
ȱȱȱȱȱȱȱȱ
ȱĚ¢ ǯȱ ȱȱȱȱȱŞǰȱ
¢ȱȱȱŗŖǰȱ¢ȱȱȱ
replacement is necessary.

$PS5HFWL¿HU5HJXODWRUV
ȱ ŗǯȱ ȱȱȱȱȱǻ ȱȱ
Ǽȱȱȱ¢ȱȱȱęȬȱȱ
tested.
ȱ Řǯȱ ȱȱȱȱȱȱȱƸȱȱȱ
ȱęȬȱȱȱ ȱȱȱ
ȱȱȱ ȱȱǯȱȱȱŝȬŘŘǯ

5HFWL¿HU5HJXODWRU
ȱęȬȱȱȱȱȱȱȱ
ȱȱȱȱȱȱęȱǯȱȱȱŝȬŘŗǯȱ
To replace it, remove the two mounting screws and
disconnect the plug.
Ǳȱ ȱȱȱęȬǰȱȱ
note of the terminal markings and install the
plug accordingly.

Figure 7-22.
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ȱ řǯȱ ȱȱȱȱȱŗŗŖȱȱȱȱȱ
ȱȱȱ ȱ ǯȱȱȱŝȬŘřǯȱȱȱ
ȱȱȱȱȱȱȱȱ
ȱȱȱȱ¢ȱȱȱȱ ǯȱȱȱ
not represent the condition of the part.

Figure 7-23.
ȱ Śǯȱ ȱȱȱĴȱȱȱȱȱȱȱ
ȱǯȱȱȱŝȬŘŚǯȱ¢ȱȱȱ
the four status lights will illuminate, indicating
the condition of the part.

$PS5HFWL¿HU5HJXODWRUV
ȱ ŗǯȱ ȱȱȱȱȱȱ ȱȱƸȱ
ǻǼȱȱȱȱęȬȱȱ
tested and the squared single end of the tandem
ȱǯȱȱȱŝȬŘśǯ

Figure 7-25.
ȱ Řǯȱ ȱȱȱȱȱǻ ȱȱ
Ǽȱȱȱ¢ȱȱȱęȬǯ
ȱ řǯȱ ȱȱȱȱȱȱȱȱȱȱ
to the pair of terminals on the open end of
ȱȱȱȱǻȱȱȱ
ȱęǼǯ
ȱ Śǯȱ ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱęȬ
ǯȱȱȱŝȬŘŜǯ

Figure 7-24.
ȱ ȱ ǯȱ ȱȱ ȱǻǼȱȱȱȱȱ¢ȱȱ
ȱ ¢ǰȱȱȱȱȱȱ¢ȱȱǯ
ȱ ȱ ǯȱ ȱ¢ȱȱȱȱ¢ǰȘȱȱęȬȱ
ȱ ȱȱ¢ȱȱȱȱȱǯ
ȘǱȱ ȱĚȱȱȱȱȱȱȱ
a result of an inadequate ground lead
ǯȱȱȱȱȱ
is clean and clamp is secure.
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Figure 7-26.
ȱ śǯȱ ȱȱȱȱȱŗŗŖȱȱȱȱȱȱ
ȱȱ ȱ ǯȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱ
¢ȱȱȱȱ ǯȱȱȱŝȬŘřǯȱȱȱȱ
represent the condition of the part.
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ȱ Ŝǯȱ ȱȱȱĴȱȱȱȱȱȱȱ
ȱǯȱȱȱŝȬŘŚǯȱ¢ȱȱ
of the four status lights will illuminate indicating
the partial condition of the part.
ȱ ȱ ǯȱ
ȱ
ȱ
ȱ
ȱ

ȱȱ ȱǻǼȱȱȱǰȱȱȱ
ȱȱȱȱĴȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱ
ǯȱȱȱǯȱ ȱȱ ȱǻǼȱȱ
light comes on again, the part is good and
¢ȱȱǯ

ȱ ȱ ǯȱ ȱ¢ȱȱȱȱ¢Șȱȱȱȱȱȱ
ȱ ǰȱȱęȬȱȱ¢ȱȱȱȱ
ȱ ȱȱȱǯ
Ǳȱ ȱĚȱȱȱȱȱȱȱ
a result of an inadequate ground lead
ǯȱȱȱȱȱ
location is clean and the clamp is secure.

5HFWL¿HU5HJXODWRU
DC Voltmeter
(+)

(-)

(+)

(-)

Flywheel
Stator
(-)

7

(+)

Ammeter
Battery
Figure 7-27. Connections for Testing Charging System.
15 & 25 amp Battery Charging Systems
ȱȱȱȱȱȱĴ¢ȱȱ
Ǳȱ
ȱȱĴ¢ȱȱȱȱȱȱǰȱȱȱ
ȱ¢ȱȱȱ ȱȱȱȱ
¢ȱȱ ȱȱĴ¢ǯ

 ¢ȱ£ȱȱȱȱȱȱ
testing to ensure accurate readings. Voltage
ȱȱȱȱ ȱȱȱȱ
ȱřŜŖŖȱȱȬȱȱǯȱȱĴ¢ȱȱȱ
good and fully charged.
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Problem

Test

Conclusion

ȱ ŗǯȱ ȱƸȱȱȱęȬȱȱ
¢ȱ ǰȱȱȱȱǯȱ
ȱȱȱ ȱȱǯȱ
ȱȱȱȱȱȱȱƸȱ
ȱȱȱȱȱĴ¢ǯȱȱ
ȱȱȱȱȱȱƸȱȱȱ
ȱȱȱĴ¢ǯȱȱȱ
ȱȱřŜŖŖȱǰȱȱȱȱ
voltmeter.
ȱ ȱ

ȱ ŗǯȱ

ȱȱȱŗřǯŞȬŗŚǯŝȱȱȱȱȱ
when load is applied, the charging system is
 ȱȱĴ¢ȱ ȱ¢ȱǯ

ȱ ȱ

ȱȱȱȱȱŗřǯŞȱȱȱȱȱ
not increase when load is applied, test stator
ǻȱŘȱȱřǼǯ

ȱ Řǯȱ

ȱȱȱŘŞȱȱȱǰȱȱȱ ǯȱ
ęȬȱȱ¢ǯȱȱȱ
ęȬǯ

ȱ ȱ

ȱȱȱȱȱŘŞȱǰȱȱȱ¢ȱ
¢ȱȱȱȱǯȱȱȱ
ȱȱȱȱǻȱřǼǯ

ȱřǯȱ

ȱȱȱŖǯŖŜŚȦŖǯŘȱǰȱȱȱȱ ǯ

ȱ ȱ

ȱȱȱȱę¢ȱǰ stator is open.
Replace stator.

ȱřǯȱ

ȱȱȱȱę¢ȱȱǻȱ¢Ǽǰȱ
ȱȱȱ ȱǻȱȱȱǼǯ

ȱ ȱ

ȱȱǻȱ¢Ǽȱȱǰ the
stator leads are shorted to ground. Replace
stator.

ȱ ŗǯȱ

ȱȱȱȱŗŚǯŝȱȱȱ the charging
¢ȱȱ ǯȱȱĴ¢ȱȱȱȱȱȱ
ǯȱȱĴ¢ȱȱȱȱ¢ǯ

ȱ ȱ

ȱȱȱȱȱŗŚǯŝȱǰȱȱęȬ
ȱȱ¢ǯȱȱęȬǯ

ȱȱȱŗřǯŞȱȱȱǰȱȱȱ
ȱȱȱśȱȘȱȱĴ¢ȱȱ
ȱǯȱȱǯ
ȘǱȱ ȱȱǰȱȱŜŖȱ Ĵȱȱǯȱ
ȱȱȱŘǯśȱǰȱŗŖŖȱ Ĵȱȱ
ȱĴ¢ȱǯ

No Charge
to Battery

ȱ Řǯȱ ȱȱȱęȬǯȱ
ȱȱȱȱřŜŖŖȱǰȱȱ
ȱȱȱȱȱȱȱȱ
voltmeter.

ȱřǯȱ ȱȱǰȱȱȱȱ
across stator leads using an ohmmeter.

ȱřǯȱ ȱȱȱǰȱȱȱ
resistance from each stator lead to ground
using an ohmmeter.

Battery
Continuously
Charges at
High Rate

ȱ ŗǯȱ ȱȱȱȱȱŗȱǯ

Electric Starting Motors
These engines may use either an inertia drive or
ȱĞȱ¢ȱȱǯȱȱȱ
ȱȱȱȱęȱȱȱȱĞȱ
following.

Starting Motor Precautions
Ǳȱ ȱȱȱȱȱ¢ȱȱ
ȱȱŗŖȱȱȱȱǯȱ ȱȱȱ
ȱȱǰȱ ȱȱŜŖȱȱȬ ȱ
ȱ ȱȱĴǯȱȱ
ȱ ȱȱȱȱȱȱȱ
starter motor.
7.22

Ǳȱ ȱȱȱȱĜȱȱȱ
ȱȱȱȱȱȱȱ
ȱǻȱȱǼǰȱȱȱȱ
ȱȱ ȱȱȱȱȱȱȱ
ȱĴȱȱȱȱǯȱ ȱ
ȱȱȱȱ ȱȱĚ¢ ȱȱ
ǰȱȱȱȱȱĚ¢ ȱȱ
gear may clash, resulting in damage to the
starter.
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Ǳȱ ȱȱȱȱȱȱȱǰȱȱ
ěȱȱȱ¢ǯȱȱȱȱ
ȱĴȱȱȱȱȱȱȱ
condition is corrected.
Ǳȱ ȱȱȱȱȱȱȱȱȱ
ǯȱȱȱȱȱȱǯ

Starter Removal and Installation
ȱȱȱ¢ȱȱ¢ȱȱȱ
starter removal and installation procedures.

Inertia Drive Electric Starters
ȱȱȱȱǰȱǰȱ
and repair of the inertia drive, permanent magnet
electric starters.

7URXEOHVKRRWLQJ*XLGH±6WDUWLQJ'LI¿FXOWLHV
Problem

Possible Fault
Battery

Starter
Does Not
Energize

Wiring

Starter Switch
or Solenoid

Starter
Energizes
but Turns
Slowly

Correction
ȱ ŗǯȱ ȱȱęȱ¢ȱȱĴ¢ǯȱ ȱ ǰȱȱȱȱ
Ĵ¢ȱȱ¢ǯ
ȱ ŗǯȱ ȱȱȱȱȱȱǯ
ȱ Řǯȱ ȱ ȱȱȱȱȱ ȱ¢ȱȱȱ
insulation.
ȱ ŗǯȱ ¢Ȭȱȱ ȱȱȱ ȱȱȱ ǯȱ ȱȱ
cranks normally, replace the faulty components. ȱĞȱ
Starters: Perform individual solenoid test procedure. See page
ŝǯřŗ

Battery

ȱ ŗǯȱ ȱȱęȱ¢ȱȱĴ¢ǯȱ ȱ ǰȱȱȱȱ
Ĵ¢ȱȱ¢ǯ

Brushes

ȱ ŗǯȱ ȱȱ¡¢ȱ¢ȱȱ ȱȱȱǯȱ
ȱȱȱȱȱǻȱ¢ȱǼǯ
ȱ Řǯȱ ȱȱȱ¡¢ȱȱ¢ȱ ǯ

Transmission
or
Engine

ȱ ŗǯȱ ȱȱȱȱȱȱȱȱȱȱ
in neutral. This is especially important on equipment with
¢ȱǯȱȱȱȱȱ¡¢ȱȱȱȱ
prevent resistance which could keep the engine from starting.
ȱ Řǯȱ ȱȱ£ȱȱȱȱȱȱǰȱ
connecting rod, and piston.

Operation - Inertia Drive Starters
ȱ ȱȱȱȱȱǰȱȱȱ
ǯȱȱȱȱǰȱȱȱȱ
ȱȱȱȱȱĞȱȱȱȱȱ
ȱȱĚ¢ ȱȱǯȱȱȱȱȱ
ȱȱȱȱȱĞǰȱȱȱȱĚ¢ ȱȱ
cranks the engine.

Starter Drive Service
Every 500 hours ȱȱȱȱȱȱ
ȱȱȱȱȱĞǯȱ ȱȱȱȱ
ȱ ǰȱȱȱȱȱȱǰȱȱȱȱ
ǯȱȱȱŝȬŘŞǯ

ȱȱȱǰȱȱĚ¢ ȱȱȱ
than the starter armature and drive pinion. This
moves the drive pinion out of mesh with the ring
ȱȱȱȱȱǯȱȱ ȱȱ
removed from the starter, the armature stops rotating
and the drive pinion is held in the retracted position
¢ȱȱȬĞȱǯ
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Dust Cover
Dust Cover
Retaining Ring

Spring
Retainer

Spring Retainer

Retaining
Ring

Anti-Drift Spring
Drive Pinion

Anti-Drift
Spring

Drive Nut (Collar)

Drive End Cap

Dust Cover
Spacer

Armature

Drive
Pinion

Drive Nut
(Collar)
Figure 7-29. Drive Components, Inertia Drive
Starter.
ȱ Řǯȱ

Frame

Commutator End
Cap with Brushes

ȱȱȱȱ ȱȱȱȱȱ
ȱ ȱȱǰȱȱȱȬĞȱ
spring to expose the retaining ring. See Figure
ŝȬŘşǯ

ȱ řǯȱ ȱȱȱȱȱȱȱ
Ğȱȱȱȱȱȱȱȱȱ
ȱȱȱǻ ȱȱǯȱŘśȱŝŜŗȱŗŞȬǼǰȱȱ
ȱȱȱŚǰȱȱśǯȱȱȱŝȬřŖǰȱ
ŝȬřŗǰȱȱŝȬřŘǯȱȱȱȱȱȱǯ

Figure 7-28. Inertia Drive Electric Starter.
Drive Service
ȱ ŗǯȱ ȱȱȱȱȱȱȱȱȱ
the inside that snaps over a lip on the front
ȱȱȱǯȱȱȱŝȬŘşǯȱȱȱ
drive pinion clockwise until it reaches the
¢ȱ¡ȱǯȱȱȱȱȱȱ
extended position, grasp the tip of the dust cover
with a pliers or vise grip and pull it free from the
pinion.
Figure 7-30. Removing Retaining Ring with Pliers.
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ȱ Śǯȱ

ȱȱȱȱȱȱȱ
ǰȱȱȱȱȱȱȱȱ
ȱȱȱȱĞȱ ȱȱȱ
ȱȱȱȱȱǻȱȱŝȬřŗǼǯȱȱ
the collar over the inner halves to hold them in
position.

Figure 7-31. Assembling Inner Half of Removal
Tool Around Armature Shaft and Retaining Ring.
ȱ śǯȱ ȱȱȱ ȱȱȱȱȱ
ȱ¢ȱȱǯȱȱȱ ȱǻŗȬŗȦŞȈȱȱ
Ǽȱȱȱȱȱȱȱȱǯȱ
ȱȱ ȱȱȱǻŗȦŘȈȱȱŗřȱǼȱȱ
ȱȱȱ ȱ ȱǻȱȱŝȬřŘǼǯȱ
The resistance against the center screw will tell
you when the retaining ring has popped out of
ȱȱȱȱȱĞǯ

ȱ ŝǯȱ ȱȱȱȱȱȱęȱȱǯȱ
ȱȱŝȬřřǯȱȱȱ¢ȱ ȱ
ȱȱȱȱǻ ȱȱǯȱ
52 357 01-SǼǯȱȱȱȱȱȱ
ǰȱȱȱȱȱȱ
order they were removed.

Figure 7-33. Splines on Armature Shaft.
Retaining Ring Installation
ȱ ŗǯȱ ȱȱȱȱȱȱȱȱȱȱ
ȱȱǯȱȱȱȱȱȱȱ
top and slide on the outer collar.
ȱ Řǯȱ ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱĞǯ
ȱ řǯȱ ȱȱȱȱȱȱȱȱȱĞǰȱȱ
the retaining ring inside is resting on the end of
ȱĞǯȱ ȱȱȱ ȱȱǰȱ¡ȱ
slight pressure toward the starter. Tap the top
of the tool with a hammer until you feel the
ȱȱȱȱȱǯȱȱ
and remove the tool.
ȱ Śǯȱ £ȱȱȱȱ ȱȱȱȱ
compress it into the groove.
ȱ śǯȱ ȱȱȱȱ ȱȱȱ¢ȱ
ȱȱȱȱǻȱȱŝȬřŚǼǯȱȱ
the collar over them and thread the center screw
in until resistance is felt.

Figure 7-32. Holding Tool and Turning Center
Screw (Clockwise) to Remove Retaining Ring.
ȱ Ŝǯȱ ȱȱȱȱȱȱȱ
Ğǰȱ¢ȱĴȱȱȱǯȱ ȱȱ
splines are dirty, clean them with solvent.
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Commutator Service
ȱȱȱ ȱȱǰȱȱȱǯȱȱ
not use emery cloth.
ȱȱȱȱ¢ȱ ȱȱǰȱȱȱ
down on a lathe or replace the starter.
Starter Reassembly
ȱ ŗǯȱ ȱȱȱȱȱȱǯȱȱ
ȱȱȱȱȱȱȱȱĞȱ
end of the armature. The magnets will hold the
armature inside the frame.
Figure 7-34. Assembling Larger Inner Half Around
Spring Retainer.
ȱ Ŝǯȱ

ȱ Řǯȱ ȱȱȱȱȱȱȱȱĞȱȱ
align with cutout the starter frame. See Figure
ŝȬřśǯ

ȱȱȱȱȱȱ ȱȱŗȬŗȦŞȈȱ ȱ
ȱȱȱȱ ȱ ȱ ȱȱŗȦŘȈȱ
ȱŗřȱȱ ȱȱ ȱȱȱȱȱ
around the retaining ring. Stop turning when
ȱǯȱȱȱȱȱ
tool.

ȱ ŝǯȱ ȱȱȱǯ
Starter Disassembly
ȱ ŗǯȱ ȱȱȱȱ ȱȱ
instructions for servicing the drive.
ȱ Řǯȱ ȱȱȱǯ
ȱ řǯȱ ȱȱȱȱȱȱȱ
ȱǰȱǰȱȱȱȱȱ
ȱǻǼǯ
ȱ Śǯȱ ȱȱȱȱǯ
ȱ śǯȱ ȱȱȱȱȱȱȱ
frame.
End Cap/Brush Replacement
ȱȱȱȱȱȱȱȱǰȱ
Ĵȱȱȱȱǯȱȱȱȱȱ
ȱȱȱǰȱĴȱȱȱȱ
ȱ ȱȱȱȱȱ ȱǻǼȱ
ȱȱȱȱȱȱǯȱȱ
installation is performed, the end of the armature
Ğȱ ȱȱȱȱ ȱǻǼȱȱȱ
ęȱȱ ȱȱȱȱȱȱ
commutator. Do not remove the protective tape and
ȱȱȱȱ ȱǻǼȱȱȱȱ
ȱ¢ȱȱȱǯȱ

Alignment Notches
Figure 7-35. Aligning End Cap and Frame.
ȱ řǯȱ ȱ ȱǱ carefully remove the
ȱȱȱȱ ȱǻǼȱȱȱ
ȱȱǯȱDo not allow the thrust
ȱǻǼȱȱȱȱȱȱǯȱȱ
ȱȱȱȱ ȱȱȱȱȱ
ȱȱȱȱȱȱȦȱ
ȱ¢ȱȱȱȱȱȱǯȱȱ
ȱŝȬřŜǯ
Tape

Thrust Washer (Cup)

Thin Shipping Strip
Figure 7-36. Assembling Commutator End Cap
onto Armature.
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ȱ Śǯȱ ȱȱȱȱȱȱȱȱȱ
ȱ ȱǻǼǰȱȱȱȱȱȦ
ȱȱȱǯȱȱȱŝȬřŜǯ

Delco-Remy Starters

ȱ śǯȱ ȱȱȱȱȱȱȱ4.5-5.7 N·m
ǻŚŖȬśŖȱǯȱǯǼǯȱȱȱŝȬřŝǯ

Figure 7-38. Delco-Remy Starter.
Starter Disassembly
ȱ ŗǯȱ ȱȱ¡ȱȱȱȱȱȱ
ǻƸǼȱȱȦȱȱȱȱǯ
Figure 7-37. Installing and Torquing Thru Bolts.
ȱ Ŝǯȱ ȱȱȱĞȱ ȱ ȱȱȱ
ȱǻ ȱȱǯȱśŘȱřśŝȱŖŗȬǼǯȱ ȱȱ
drive components following the instructions for
servicing the starter drive.

ȱ Řǯȱ ȱȱȱ¡ȱȱ ȱȱȱ
ȱȱȱǯȱȱȱŝȬřşǯ
Torx Head Screws

Solenoid Shift Electric Starters
ȱ ȱȱȱȱȬ¢ȱ
ȱĞȱȱǯȱȱȱȱȱ
ȱȱȱȱȱȱȱ¢ȱȱ
also, so it is not repeated here.
Operation – Solenoid Shift Starter
ȱ ȱȱȱȱȱȱȱȱ
solenoid moves the drive pinion out onto the drive
Ğȱȱȱȱ ȱȱĚ¢ ȱȱǯȱȱ
ȱȱȱȱȱȱȱȱĞȱȱȱ
ȱĚ¢ ȱȱȱȱǯ
ȱȱȱȱȱȱȱ ȱȱȱ
the starter solenoid is deactivated, the drive lever
ȱǰȱȱȱȱȱȱȱȱȱ
with the ring gear into the retracted position.

Figure 7-39. Removing Solenoid Screws.
ȱ řǯȱ ȱȱȱȱȱȱȱǯȱ
Remove the gasket from the recess in the
ǯȱȱȱŝȬŚŖȱȱŝȬŚŗǯ
Ǳȱ ȱȱȱȱȱȱ
ȱȱŝȬřśǯ
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Figure 7-40. Solenoid Removed from Starter.

Figure 7-43. Removing Commutator End Plate
Assembly.
ȱ Ŝǯȱ ȱȱȱȱȱȱȱȱ
ȱǯȱȱȱŝȬŚŚǯ

Figure 7-41. Removing Plunger.
ȱ Śǯȱ ȱȱ ȱȱǻǼȱǯȱȱȱ
ŝȬŚŘǯ

Figure 7-44. Starter Frame Removed.
ȱ ŝǯȱ ȱȱȱȱȱȱȱ
ȱȱȱȱȱǯȱȱȱŝȬŚśǯ

Figure 7-42. Removing Thru Bolts.
ȱ śǯȱ ȱȱȱȱȱ¢ǰȱ
ȱȱȱǰȱǰȱǰȱ
and locking caps. Remove the thrust washer from
ȱȱȱǯȱȱȱŝȬŚřǯ
7.28

Figure 7-45. Removing Pivot Bushing and Backing
Plate.
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ȱ Şǯȱ ȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱǯȱȱȱŝȬŚŜǯ

ȱŗŗǯȱ ȱȱȱȱȱȱĞǯȱ
Save the stop collar.

ȱ şǯȱ ȱȱȱ ȱȱȱȱ
ĞǯȱȱȱŝȬŚŜǯ

Ǳȱ ȱȱȱȱȱȱǯ

Figure 7-48. Removing Retaining Ring.
Figure 7-46. Armature and Lever Removed.
ȱŗŖǯȱ ȱȱȱȱ ȱȱ¡ȱȱȱ
ǯȱȱȱŝȬŚŝǯ

ȱŗŘǯȱ ȱȱȱȱ¢ȱȱȱ
armature.

7

ȱŗřǯȱ ȱȱȱȱǯ
Ǳȱȱ Do not soak the armature or use solvent
ȱǯȱȱȱȱȱĞȱǰȱ
or use compressed air.

Figure 7-47. Retaining Ring Detail.

7.29

Section 7
Electrical System and Components
Screw

Collar
Ring
Stop

Plunger
Spring

Drive

Lever
Plate
Plug
Armature

Solenoid

Frame & Field
Washer

Brush Holder
Nut

Tube

CE Frame
Screw
Bolt

Figure 7-49. Delco-Remy Starter.

Inspection
Drive Pinion
ȱȱȱȱ ȱǱ
ȱ ǯȱ ȱȱȱȱȱ ȱȱǯ
ȱ ǯȱ ȱȱ ȱȱȱȱȱȱ
mechanism for nicks, or irregularities which
could cause seal damage.
ȱ ǯȱ ȱȱȱȱ¢ȱȱȱȱ
housing and rotating the pinion. The pinion
should rotate in one direction only.
Brushes and Springs
ȱȱȱȱȱȱȱ ǰȱǰȱ
ȱǯȱȱȱȱȱȱǯȱȱ
ȱȱȱȱȱȱ7.6 mm (0.300 in.).
ȱȱŝȬśŖǯȱȱȱȱȱ¢ȱȱ ȱ
£ǰȱȱȱȱȱǯ

7.30

Wear limit length:
7.6 mm (0.300 in.)

Figure 7-50. Checking Brushes.

Armature
ȱ ŗǯȱ ȱȱȱȱȱǻȱ
Ǽǯȱȱȱȱȱȱ ȱȱ
ȱȱȱǻǼȱȱȱȱ
ȱȱȱǯȱȱȱŝȬśŗǯ

Section 7
Electrical System and Components
Brush Replacement
Commutator O.D.

ȱȱȱȱȱȱȱȱȱǻŚǼǯȱȱ
ȱȱȱ ǰȱ ȱȱǯȱŘśȱŘŘŗȱŖŗȬǰȱȱ
replacement is necessary.
ȱ ŗǯȱ ȱȱŗȬśȱȱȱ¢ǯ
ȱ Řǯȱ ȱȱ ȱ ȱȱȱȱ
ȱ¢ȱȱȱȱȱǻǼǯȱȱȱ
ȱȱ¢ȱǯȱȱȱŝȬśřǯȱ
ȱȱȱȱȱ¢ǯ

Mica Insulation
Figure 7-51. Commutator Mica Inspection.
ȱ Řǯȱ ȱȱȱȱȱȱ¡ŗȱǯȱȱȱ
ȱ ȱ ȱěȱȱȱȱ
commutator, and check for continuity. See Figure
ŝȬśŘǯȱȱȱȱǯȱ¢ȱȱ¡ȱ
 ȱȱȱȱȱȱǯ

7

Insulation
Check
Figure 7-53. Removing Brush Holder.
ȱ řǯȱ ȱȱȱȱȱǯ

Armature
Coil

Continuity Check

ȱ Śǯȱ ȱ ȱȱȱȱȱȱ
ȱȱȱȱ ȱȱȱȱȱ
will also serve as an installation tool. See Figure
ŝȬśŚǯ

Figure 7-52. Checking Armature.
ȱ řǯȱ ȱȱ¢ȱ ȱȱȱȱ
segments and the commutator segments. See
ȱŝȬśŘǯȱȱȱȱȱ¢ǯȱ ȱ
¢ȱ¡ȱ ȱ¢ȱ ǰȱȱȱ
ȱǯ
ȱ Śǯȱ ȱȱȱ Ȧȱȱ
shorting.

Shift Fork
ȱȱȱĞȱȱȱǰȱȱȱȱ
and contact areas are not excessively worn, cracked or
ǯ

Figure 7-54. Service Brush Kit.
ȱ śǯȱ ȱȱŗŖȬŗřȱȱȱȱ¢ȱ
ǯȱ ȱȱȱȱĞȱȱ
armature, drive lever, and frame are installed, if
ȱȱȱȱǯȱ
7.31

Section 7
Electrical System and Components
Starter Service
ȱȱȱȱȱȱĞǯȱ¢ȱ
ȱȱȱȱȱȱǯ
52 357 02-Sȱǻȱ řŘŘȱȱȱȱ
 ȱřŘǼȱȱȱȱȱĞǯȱȱȱȱȱ
other starter parts for wear or damage as required.

Starter Reassembly
ȱ ŗǯȱ ¢ȱȱȱǻ ȱȱǯȱ
52 357 02-SǼȱȱȱȱĞȱǯȱ ȱ
ȱȱȱȱȱȱĞǯ
ȱ Řǯȱ ȱȱȱȱȱȦȱ
¢ǯ
ȱ ȱ ǯȱ ȱȱȱȱ ȱȱȱȱȱ
ȱ Ğȱ ȱȱȱȱǻǼȱǯ
ȱ ȱ ǯȱ ȱȱ ȱȱȱȱȱǻǼȱȱȱ
ȱ ȱȱȱȱĞǯȱ£ȱ ȱȱȱ
pliers to compress it in the groove.
c. Slide the stop collar up and lock it into place,
so the recess surrounds the retainer in the
ȱ ǯȱ ȱ¢ǰȱȱȱȱȱ ȱ
outward on the armature splines against
the retainer to help seat the collar around the
retainer.

Figure 7-56. Installing Thrust Washer.
ȱ Śǯȱ ¢ȱȱȱȱȱȱȱȱȱȱȱ
drive end cap, and install the armature with the
drive pinion.
ȱ śǯȱ ȱȱȱȱȱȱȱȱȱ
ȱȱ ȱȱȱǻ ȱȱǯȱ
52 357 02-SǼǯȱȱȱȱȱȱȱȱ
 ȱȱȱ ȱȱȱȱȱȱ
pinion.
ȱ Ŝǯȱ ȱȱȱȱȱȱȱǰȱȱ
at the same time seat the drive lever into the
housing.
Ǳȱ ¢ȱǰȱȱȱȱȱ
ȱȱȱȱ ȱȱĚȱȱ ȱȱ
machined surface of the housing which
ȱȱȱ ǯȱȱȱŝȬśŝǯ

Figure 7-55. Installing Stop Collar and Retainer.
Ǳȱȱ  ¢ȱȱȱ ȱǯȱȱȱȱȱ
ǰȱ ȱȱȱǯ
ȱ řǯȱ ȱȱěȱȱǻǼȱ ȱȱȱ
ȱȃěȄȱȱȱ ȱȱȱȦ
ǯȱȱȱŝȬśŜǯ
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Figure 7-57. Installing Armature and Pivot Lever.
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ȱ ŝǯȱ ȱȱȱ ǰȱ ȱ¢ȱȱȱ
grommet, into the matching recess of the drive
end cap. The molded recesses in the grommet
ȱȱǰȱȱȱȱ ȱȱ
ȱȱȱǯȱȱȱŝȬśŞǯ

Figure 7-60. Installing Thrust Washer.
ȱŗŖǯȱ ȱ¢ȱ ȱȱȱȦ
ȱ ȱ¢Ǳ
ȱ
Figure 7-58. Installing Backup Washer and
Grommet.
ȱ Şǯȱ ȱȱǰȱ ȱȱȱȱ ǰȱ
ȱȱȱȱȱȱǯȱȱȱ
notch with the corresponding section in the
ȱǯȱ ȱȱȱȱȱȱȱ
cutout, if it was removed previously. See Figure
ŝȬśşǯ

ǯȱ ȱȱȱ¢ȱ¢ȱȱȱȱ
end housing, and carefully position the
ȱȱȱ¢ǰȱ ȱȱȱ
ȱȱǰȱȱȱȱȱȱ
ȱȦǯȱȱȱȱ
 ȱȱȱȱȱȱȱȱȦǯȱ
ȱȱȱȱ¢ȱ ȱȱ
place around the commutator, and install the
ȱǻƸǼȱȱȱȱȱȱȱ
ȱȱǯȱȱȱŝȬŜŗǯȱȱȱ
ȱ¢ȱȱȱȱȱȱȱ
servicing.

Figure 7-59. Installing Frame and Drain Tube.
ȱ şǯȱ ȱȱĚȱȱ ȱȱȱȱ
ȱȱȱȱĞǯȱȱȱŝȬŜŖǯ

Figure 7-61. Installing Brush Holder Assembly with
Supplied Tube.
ȱ¢ȱ ȱnotȱȱȱȦ
ȱ ȱ¢Ǳ
ȱ

ǯȱ¢ȱȱȱȱȱȱȱ
ȱȱȱȱȱǯȱȱȱȱȱ
the springs.
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Figure 7-62. Removing Retaining Clips.
ȱ

ȱ

ǯȱȱȱȱȱȱȱȱȱȱȱ
ȱ¢ȱȱĚȱ ȱȱ ǯǯȱȱȱȱ
ȱ¢ǯȱ ȱȱȱ ȱ
ȱ ȱ¡ǰȱȱȱȱȱȱ
ȱȱȱȱȱǰȱȱ
ȱȱȱ¢ǰȱȱȱȱȱȱ
ȱȱȱȱȃȦǯȄ
ǯȱ ȱȱȱȱȱȱȱȱȱȱ
ȱǯȱȱȱŝȬŜřǯ

Figure 7-63. Brush Installation Tool with
Extension.
ȱ
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ǯȱ ȱȱȱ¢ȱ¢ȱȱȱ
end housing, and carefully place the tool
ȱ¡Ǽȱȱȱȱȱ
ȱ¢ȱȱȱȱȱȱȱ
Ğǯȱȱȱȱȱ¢ȱ ȱ
into place around the commutator, install the
ȱǻƸǼȱȱȱȱȱȱȱ
ȱȱǯȱȱȱŝȬŜŚǯ

Figure 7-64. Installing Brush Holder Assembly
using Tool with Extension.
ŗŗǯȱ ȱȱȱȱȱȱȱȱǰȱ
ȱȱȱȱȱȱȱȱȱ ȱ
the corresponding slot in the grommet of the
ȱǻƸǼȱȱǯ
ȱŗŘǯȱ ȱȱ ȱȱǰȱȱȱ ȱȱ
ȱȱ ǯȱȱȱȱȱ
to śǯŜȬşǯŖȱȉȱǻŚşȬŝşȱǯȱǯǼǯȱȱȱȱ
holder mounting screws to 2.5-3.3 N·m
ǻŘŘȬŘşȱǯȱǯǼǯȱȱȱŝȬŜśȱȱŝȬŜŜǯ

Figure 7-65. Torquing Thru Bolts.
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Solenoid Test Procedure
Solenoid Shift Style Starters
ȱȱȱȱȱȱȱȱ
ȱȱȱĴȱȱȱ ȱȱǯȱ
Remove the mounting hardware and separate the
solenoid from the starter for testing.

Figure 7-66. Torquing Brush Holder Screws.
ȱŗřǯȱȱ

ȱȱȱȱȱȱȱȱ
the drive lever, and install the spring into the
ǯȱ ȱȱȱȱ ȱ
through the holes in the drive end cap. Use these
to hold the solenoid gasket in position, then
mount the solenoid. Torque the screws to
ŚǯŖȬŜǯŖȱȉȱǻřśȬśřȱǯȱǯǼ.

ȱŗŚǯȱ ȱȱȱǻƸǼȱȱȦȱ
to the solenoid and secure with the hex nut.
Torque the nut to ŞȬŗŗȱȉȱǻŝŗȬşŝȱǯȱǯǼǯȱȱȱ
ǯȱȱȱŝȬŜŝǯ

Test 1. Solenoid Pull-In Coil/Plunger Actuation
Test.
ȱȱŗŘȱȱ ȱ¢ȱȱ ȱȱǯȱ
ȱȱȱȱȱĚȱȱȦȱȱȱ
ȱǯȱ¢Șȱȱȱȱȱȱ
ȱ ȱȱȱǯȱȱȱŝȬŜŞǯ
Ǳȱ ȱȱȱȱŗŘȱȱȱȱȱ
to the solenoid for any time over what is
necessary for performing each of the
ȱǯȱ ȱȱȱȱ
solenoid may otherwise occur.
ȱȱȱȱȱȱȱȱ
£ȱǻȱǼǰȱȱȱȱǯȱ
ȱȱȱȱǯȱ ȱȱȱȱȱ
ǰȱȱȱȱǯȱ

12 volt Test Leads
Momentary
Connection Only
Figure 7-68. Testing Pull-In Coil/Plunger Actuation.
Figure 7-67. Positive (+) Brush Lead Connection.
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Test 2. Solenoid Pull-In Coil/Contact Continuity Test.
ȱȱȱȱȱȱȱȱ¡Ř ȱǰȱȱ
connect the two ohmmeter leads to the two large post
ǯȱȱȱȱȱǻŗǼȱȱȱ
ȱ¢ǯȱȱȱŝȬŜşǯȱȱȱȱ
indicate continuity, if no continuity is indicated the
ȱȱȱǯȱȱȱȱȱȱ
ęȱǯȱ

Test 4. Solenoid Hold-In Coil/Contact Continuity Test.
ȱȱȱȱȱȱȱȱ¡Ř ȱǰȱȱ
connect the two ohmmeter leads to the two large post
ǯȱȱȱȱȱǻřǼȱȱȱȱ
¢ǯȱȱȱŝȬŝŗǯȱȱȱȱȱ
continuity, if no continuity is indicated the solenoid
ȱȱǯȱȱȱȱȱȱęȱ
condition.

12 volt Test Leads
Momentary
Connection Only
VOM Leads
Plunger
Pushed “In”

VOM Meter
Leads

12 volt Test Leads
Figure 7-69. Testing Pull-In Coil/Solenoid Contact
Continuity.
Test 3. Solenoid Hold-In Coil Function Test.
ȱȱŗŘȱȱȱȱȱȱĚȱȱȦȱ
terminal on the solenoid, and the other lead to the
¢ȱȱȱȱȱȱǯȱǰȱ
¢ȱȱȱȱȱȱȱȱȱ Ȭ
ȱȱȱȱȱǯȱȱȱŝȬŝŖǯȱ
ȱȱ ȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱǯȱ ȱȱȱ
ȱȱ¢ȱǰȱȱȱȱȱǯ
Manually Push
Plunger “In”

12 volt Test Leads
Connect Only Long
Enough to Test
Figure 7-70. Testing Hold-In Coil/Function Test.
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Figure 7-71. Testing Hold-In Coil/Solenoid Contact
Continuity.
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WARNING: Accidental Starts!
Disabling engine. Accidental starting can cause severe injury or death. Before working on the engine or equipment,
ȱȱȱȱ ǱȱŗǼȱȱȱȱȱǻǼǯȱŘǼȱȱȱǻȬǼȱĴ¢ȱȱȱĴ¢ǯ
ȱȱȱ¢ȱȱȱȱȱ
ǯȱ¢ȱȱȱȱȱ¢ȱ
ȱȱȱȱ ȱȱǯȱȱ
ȱ¢ȱ¢ȱȱȱȱ ȱ
¢ȱȱǰȱȱȱȱȱȱ
ǯȱȱȱȱȱȱǰȱ ȱȱ
Ȃȱȱȱ¢ȱȱ
¢ǯ
ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱǯȱ
ȱȱȱȱȱȱȱ¢ȱ
ȱ ȱȱȱȱȱȱǯ

ȱŘŗǯȱ
ȱŘŘǯȱ
ȱŘřǯȱ
ȱŘŚǯȱ
ȱŘśǯȱ
ȱŘŜǯȱ

ȱĞȱȱȱǯ
ȱȱȱĞ
ȱȱȱ ȱȱȱǯ
ȱĞǯ
ȱȱȱ¢ǯ
ȱĚ¢ ȱȱȱȱȱǯ

Disconnect Spark Plug Leads
ȱ ŗǯȱ ȱȱȱȱȱȱǯȱȱ
ȱŞȬŗǯȱ
Ǳȱ ȱȱȱ¢ǰȱȱȱȱȱ
ȱȱǯ

Typical Disassembly Sequence
ȱ ȱȱȱȱȱȱ
ȱ¢ǯȱȱȱȱȱȱȱ
ȱȱȱȱǯ
ȱ ŗǯȱ
ȱ Řǯȱ
ȱ řǯȱ
ȱ Śǯȱ
ȱ śǯȱ
ȱ Ŝǯȱ
ȱ ŝǯȱ
ȱ Şǯȱ
ȱ şǯȱ
ȱŗŖǯȱ
ȱŗŗǯȱ
ȱŗŘǯȱ
ȱŗřǯȱ
ȱŗŚǯȱ
ȱŗśǯȱ
ȱŗŜǯȱ
ȱŗŝǯȱ
ȱŗŞǯȱ
ȱŗşǯȱ
ȱŘŖǯȱ

ȱȱȱǯ
ȱěȱȱ¢ǯ
ȱȱȱȱȱȱȱęǯ
ȱȱȱȱȱǻȱǼǯ
ȱĝǯ
ȱȱǯ
ȱ ȱȱȱȱĝǯ
ȱĴȱǯ
ȱ¡ȱȱǯ
ȱȱȱȱǯ
ȱȱǯ
ȱȱĝǯ
ȱȱǯ
ȱȱȱȱęȬǯ
ȱȱǯ
ȱȱȱȱ¢ȱǯ
ȱȱǰȱǰȱȱĚ¢ ǯ
ȱȱȱȱǯ
ȱȱȱ¢ǯ
ȱȱȱ¢ǯ

Figure 8-1. Disconnect Spark Plug Leads.

Shut Off Fuel Supply
Drain Oil From Crankcase and Remove Oil
Filter
ȱ ŗǯȱ ȱȱęȱȦȱȱȱȱȱ
ǯ

8.1

8
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Notch

Adapter
Oil Fill
Cap/Dipstick

Locating
Pin

Nipple
Drain Plug

Figure 8-2. Removing Oil Fill Cap/Dipstick.

Figure 8-4. Removing Oil Filter Adapter.
ȱ śǯȱ ȱȱȱȱȱȱȱȱȱ
 ȱȱȱȱȱȱȱ ȱ
ǯȱȱȱŞȬśǯ

Mounting
Screws

Figure 8-3. Removing Oil Filter.
ȱ Řǯȱ  ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱęǯ
ȱ řǯȱ ȱȱ¢ȱȱȱȱęǯȱ
ȱȱŞȬřǯ
ȱ Śǯȱ ȱȱȱ ȱȱȱȱȱ
ǯȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱǯȱ
ȱȱǰȱ ȱǻȱȱ
¢ǼǰȱȱȱęȱǯȱȱȱŞȬŚǯ

Figure 8-5. Removing Oil Cooler From Blower
Housing.
ȱ Ŝǯȱȱ ȱȱȱȱȱȱ¢ȱȱ
ȱȱȱȱǻȱȱȱ ȱǼǯȱ

Oil Feed
Tube

Oil Pump
Outlet Tube
Assembly

Figure 8-6. Removing Oil Pump Outlet Tube
Assembly and Oil Feed Tube.
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5HPRYH0XIÀHU
ȱ ŗǯȱ ȱȱ¡ȱ¢ȱȱĴȱ
 ȱȱȱǯ

Remove Fuel Pump (Equipped Models)
WARNING: Explosive Fuel!
ȱ¢ȱȱȱȱȱȱȱȱ¢ǯȱ
ȱȱ¡¢ȱĚȱȱȱȱȱ¡ȱ
ȱǯȱ ȱǰȱȱĚȱȱȱȱȱ
ȱ ¢ȱȱȱǯ
ȱ ŗǯȱ ȱȱȱǻǼȱȱȱȱ
ȱȱȱȱȱǯȱȱȱŞȬŝǯ

Four
Locations
Two in Front
(Not Shown)
Figure 8-8. Blower Housing Mounting Screws.

ȱ Řǯȱȱ ȱȱ ȱ¡ȱĚȱȱ ǰȱ
ȱȱȱȱ ȱȱǰȱ
ȱȱȱȱȱȱȱ ȱ
ǯȱ

Outlet Line
Fuel Pump
Mounting
Screws
Clip

Pulse
Hose

8
Figure 8-9. Removing Blower Housing.

Figure 8-7. Removing Pulse Pump.

Remove Blower Housing and Outer
%DIÀHV

Outer
%DIÀH

ȱ ŗǯȱ ȱȱ¡ȱ¡ȱĚȱ ȱȱȱ
 ȱǯȱȱȱŞȬŞǯ
ȱ Řǯȱ ȱȱ ȱȱȱȱǯȱȱ
ȱŞȬşǯ
ȱ řǯȱ ȱȱŜȱȱ ȱȱȱĴȱ
ȱȱȱĝȱȱȱ¢ǰȱȱȱ
śȱ ȱȱȱȱȱȱȱȱ
¢ȱȱĚǯȱȱ ȱ¢ȱȱȱ
ȱĞȱȱȱȱǯȱ

Mounting Screw
Locations
)LJXUH2XWHU%DIÀHV0RXQWLQJ6FUHZV

Remove Throttle Controls
ȱ ŗǯȱ ȱȱȱ¡ȱĚȱ ȱȱȱ
Ĵȱȱȱȱȱ¢ȱǯȱȱ
ȱŞȬŗŗǯ
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ȱ Řǯȱ ȱȱȱȱȱȱȱ
ȱǯȱȱȱȱǰȱȱ
ȱȱȱȱȱǯȱȱ
ȱȱȱȱ¢ǯȱȱȱŞȬŗŘǯ

Figure 8-13. Removing Governor Lever.

Remove Air Cleaner and Carburetor

Mounting Locations
Figure 8-11. Control Bracket Mounting Locations.
Choke
Linkage

Dampening
Spring

WARNING: Explosive Fuel!
ȱ¢ȱȱȱȱȱȱȱȱ¢ǯȱ
ȱȱ¡¢ȱĚǰȱȱȱȱȱ¡ȱ
ȱǯȱ ȱȱȱȱȱȱȱ ¢ȱ
from the engine.
ȱ ŗǯȱ ȱȱ ȱȦȱȱȱ
ȱȱȱȱȱȱǯȱ
ȱȱȱȱȱȱǯȱȱ
ȱŞȬŗŚȱȱŞȬŗśǯ
Mounting Locations

Governor
Spring
Figure 8-12. Disconnecting Linkage and Governor
Springs.

Remove External Governor Controls
ȱ ŗǯȱ ȱȱ¡ȱĚȱȱȱȱȱ
ȱȱȱȱȱĞǯȱȱȱ
ŞȬŗřǯȱȱȱȱĴȱȱȱĴȱ
ǯ
Figure 8-14. Removing Mounting Nuts.
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ȱ śǯȱ ȱȱȱǯ
ȱ Ŝǯȱ ȱ¢ǰȱȱǰȱĴȱȱȱ
ȱȱȱȱǯȱĴȱȱ
ȱȱȱȱ ȱȱȱ
ȱȱǯ

Remove Electric Starter Motor
ȱ ŗǯȱ ȱȱȱȱȱǯ
ȱ Řǯȱ ȱȱ ȱ¡ȱĚȱ ǯȱ
ȱ ȱ ȱȱŞȬŗŞǯ
Figure 8-15. Removing Air Cleaner Assembly.

ȱ řǯȱ ȱȱȱ¢ǯ

ȱ Řǯȱ ȱȱȱȱȱȱȱȱ
ȱȱȱǻȱǼȱȱȱȱ
ȱȱȱǯȱȱȱŞȬŗŜǯ
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Figure 8-18. Removing Electric Starter Motor.
ȱ Śǯȱ ȱȱȱȱęȱȱ ȱȱĞȱȱȱ
ȱǯȱȱȱŞȬŗşǯ
Figure 8-16. Removing Air Cleaner Element.
ȱ řǯȱ ȱȱȱȱȱȱȱȬěȱ
ȱȱǻȱǼǯ
ȱ Śǯȱ ȱȱǰȱĴȱȱȱ
ȱȱȱȱ¢ǯȱȱȱŞȬŗŝǯ

Figure 8-19. Removing Oil Fill Tube.

Figure 8-17. Removing Carburetor.
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5HPRYH,QQHU%DIÀHV
ȱ ŗǯȱ ȱȱȱ ȱȱȱ ȱ
ȱĝȱȱȱǯȱȱȱȱ
ȱ¢ȱĞȱǻǼǯȱȱȱȱĝǯȱ
ȱȱŞȬŘŖǯȱ

Standard (Fixed) Timing Ignition
Module (Single Lead) shown

,QQHU%DIÀH
(# 2) Side

Lifting
Strap

DSAM or SMART-SPARK™
Ignition Module (Two-Leads)

,QQHU%DIÀH V 
Mounting Screws
)LJXUH5HPRYLQJ,QQHU%DIÀHV

Remove Ignition Modules
ȱ ŗǯȱ ȱȱĚ¢ ȱȱȱȱȱ ¢ȱȱ
ȱǯ
ȱ Řǯȱ ȱȱǻǼȱȱȱȱǯȱ
¡ȱȱȱȱ ȱȱȱȱ
ȱȱȱȱȱȱȬ Ȝ
ǻȱǼȱȱȱȱ ȱȱ
ȱǯȱȱȱŞȬŘŗǯ
ȱ řǯȱ ȱȱȱ ȱȱȱ
ǯȱȱȱȱȱȱȱ
ǯ

Figure 8-21. Removing Ignition Modules.

5HPRYH,QWDNH0DQLIROGDQG5HFWL¿HU
Regulator
ȱ ŗǯȱ ȱȱȱ¡ȱĚȱ ȱȱ
ȱȱȱȱȱ¢ȱǯȱȱ
ȱ ȱȱȱ ȱǻǼǯ
ȱ Řǯȱ ȱȱȱȱȱȬǯȱȱ
ȱ ȱȱĴȱȱȱǯȱȱ
ȱŞȬŘŘǯ
Intake Manifold Mounting
Locations

Figure 8-22. Intake Manifold Mounting Locations.
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ȱ řǯȱ ȱȱ ȱ ȱȱȱęȬ
ȱȱȱȱȱȱȱȱ
ǯȱȱȱŞȬŘřǯ
ȱ Śǯȱ ȱȱȱȱȱȱ ȱȱȱȱ
Ěȱȱȱȱȱȱǰȱȱȱȱ
ƸȱǻȱǼȱȱȱȱȱȱ ȱ
ȱȱŞȬŘŚǯȱȱ ȱ ȱȱȱȱ
ȱȱȱ ȱȱ ȱȱǯ

Figure 8-25. Removing Spark Plug.

Remove Valve Covers and Cylinder Heads
Plug

ȱ ŗǯȱ ȱȱȱ¡ȱĚȱ ȱȱȱ
ȱǯȱȱȱȱȱȱ ȱ
ȱȱȱȱǯȱȱȱȱ
ȱȱȬǯȱȱȱŞȬŘŜǯ

)LJXUH5HPRYLQJ5HFWL¿HU5HJXODWRU
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Figure 8-26. Removing Valve Covers.

Figure 8-24. Removing B+ Lead from Terminal
Plug.

Remove Spark Plugs

ȱ Řǯȱ ȱȱȱȱȱ ǰȱȱȱ
 ȱǻŘśȱǼȱȱȱǰȱȱȱ
ěȱȱȱȱȱǯȱȱȱŞȬŘŝǯ
ȱ řǯȱ ȱȱȱȱȱȱȱȱȱ
ȱȱ¡ȱȱ¢ȱŗȱȱŘǯȱȱȱ
ȱ ¢ȱȱȱȱȱȱǯ

ȱ ŗǯȱ ȱȱȱȱȱȱ¢ȱǯȱ
ȱȱŞȬŘśǯ
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Ǳȱ ȱ¡ȱȱȱȱȱȱȱ
Ğȱȱȱȱǰȱ ȱȱȱȱ
ȱȱȱȱȱȱȱȱǯȱȱ
¢ȱȱȱȱȱȱȱ
ȱȱȱ¢ȱǯ ȱȱ
ŞȬřŖǯ

Figure 8-27. Loosening Pivot Screws (End
Adjustment Style Shown).
ȱ Śǯȱ ȱȱȱ¡ȱĚȱ ȱȱȱ
¢ȱǯȱȱȱ ȱȱǯȱ
ȱȱǯȱȱȱŞȬŘŞǯ
Figure 8-30. Match Marks on Cylinder Barrel and
Heads.

Disassemble Cylinder Heads
ȱ ŗǯȱ ȱȱ ȱ¡ȱĚȱ ǰȱȱȱ
ȱȱȱȱ ȱȱȱȱ
¢ȱǯȱȱȱŞȬřŗǯ
End Adjustment
Style Components
Head Screws
Figure 8-28. Removing Cylinder Head Screws
(Center Pivot Adjustment Style Shown).
ȱ śǯȱ ȱȱ¢ȱȱȱȱǯȱȱ
ȱŞȬŘşǯ

Rocker Arm
with Adjuster

Pivot
Screw

Center Pivot Adjustment
Style Components
Guide
Plate
Pivot

Stud

Adjuster
Rocker Arm
Figure 8-29. Removing Cylinder Head and Gasket.
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Figure 8-31. Removing Rocker Arm Assemblies.
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ȱ Řǯȱ ȱȱȱȱȱȱȱȱ
ǯȱȱȱŞȬřŘǯ

Intake Valve
Stem Seal

Figure 8-34. Intake Valve Stem Seal* (Some
Models).
Figure 8-32. Removing Valves with Valve Spring
Compressor.
ȱ řǯȱ ȱȱȱȱȱǰȱȱȱ
 ȱǯȱȱȱŞȬřřȱȱŞȬřŚǱ

•
•
•
•
•
•

ȱȱ
ȱȱ
ȱ
ȱȱ
ȱȱ¡ȱȱǻȱǼ
ȱȱȘȱ(intake valve – some models)

Cap

ȘǱȱ ȱȱ ȱȱȱȱȱȱ
ȱǲȱȱȱ ȱȱ ȱ
ȱȱȱȱȱȱȱȱȱ
ȱȱǯȱȱȱ
ȱȱǯ
ȱ Śǯȱ ȱȱȱȱȱȱȱ¢ȱ
ǯȱȱȱȱȱȱȱ¢ȱ
ȱȱȱǯ

Remove Grass Screen, Fan, and Flywheel
ȱ ŗǯȱ ȱȱȱȱȱȱȱǯȱȱ
ȱŞȬřśǯ

Spring
Retainer

Valve
Keepers
Figure 8-35. Removing Grass Screen.
Figure 8-33. Valve Components.

Ǳȱ  ¢ȱȱȱĚ¢ ȱȱ ȱȱ
Ě¢ ȱȱȱǻȱȱŘǰȱȱ
ǼȱȱȱȱĚ¢ ȱ ȱȱ
ȱȱȱĚ¢ ȱȱȱȱ
ǯȱȱȱȱ¢ȱ¢ȱȱȱȱ
ȱ ȱȱęȱȱȱȱǰȱȱ
ȱęȱȱȱȱȱǯ
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ȱ Řǯȱ ȱȱȱ ǰȱ ǰȱȱȱȱ
ȱǰȱȱȱȱȱĚ¢ ȱȱ
ȱĞǯȱȱȱŞȬřŜǯ

Figure 8-38. Removing Key.

Remove Backing Plate and Stator
Figure 8-36. Removing Fan and Flywheel Mounting
Hardware.

ȱ ŗǯȱ ȱȱȱȱ ȱȱȱ
ȱȱȱǯȱȱȱŞȬřşǯ

ȱ řǯȱ ¢ȱĞȱȱȱȱȱȱȱ ȱ
ȱȱȱȱȱȱȱĚ¢ ǯ
ȱ Śǯȱ ȱȱĚ¢ ȱȱȱĞȱȱȱ
ǯȱȱȱŞȬřŝǯ
Ǳȱ  ¢ȱȱȱȱȱȱȱĚ¢ ȱ
ȱȱĞǯȱȱȱȱȱ
ĞȱȱĚ¢ ǰȱȱȱȱȱ
ȱȱȱǯȱȱȱ
ȱȱĞȱȱȱȱȱȱ
ȱǰȱěȱĞȱ¢ǯ
ȱ śǯȱ ȱȱ ěȱ¢ǯȱȱȱŞȬřŞǯ
Puller

Figure 8-39. Removing Backing Plate.
ȱ Řǯȱ ȱȱ ȱ¡ȱĚȱ ȱȱȱǯȱ
ȱȱŞȬŚŖǯȱȱȱȱȱȱȱ
ǯ

Holding
Tool

Figure 8-37. Removing Flywheel.

Figure 8-40. Removing Stator.
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Remove Outer Breather Assembly
ȱ ŗǯȱ ȱȱȱȱ ȱȱȱȱ
ȱȱȱǯȱȱȱ¡ȱȱȱ
ȱǻĚǼȱ ȱȱȱȱȱ
ȱȱǯȱ¢ȱ¢ȱȱȱȱ
ȱȱȱȱĚȱȱȱȱǯȱ
ȱȱȱȱȱȱǯȱȱȱŞȬŚŗǯ

Tab

Figure 8-43. Removing Oil Pan Screws.

Figure 8-41. Removing Outer Breather Cover.

ȱ Řǯȱ ȱȱĴȱȱȱȱȱȱȱ
ȱȱǯȱ ȱȱȱȱȱȱŗȦŘȄȱȱ
ȱ ȱȱĴȱȱȱȱȱ
ȱȱȱȱȱȱȱǯȱȱȱŞȬŚŚǯȱ
ȱȱ¢ȱȱȱȱȱȱȱȱ
ȱǯ
Splitting Tab

ȱ Řǯȱ  ȱȱȱȱȱǰȱȱ
ȱȱǯȱȱȱŞȬŚŘǯ

8
Stud
Retainer
Breather Reed

Figure 8-44. Removing Oil Pan.

Governor Assembly
Figure 8-42. Removing Stud, Retainer, and
Breather Reed.

ȱȱȱ¢ȱȱȱȱȱ
ȱǯȱ ȱȱȱǰȱȱȱȱȱ
ȱȱȱşǰȱ ȱ¢ǯ

Remove Oil Pan Assembly

Oil Pump Assembly

ȱ ŗǯȱ ȱȱȱ¡ȱĚȱ ȱȱȱȱ
ȱȱȱǯȱȱȱŞȬŚřǯ

ȱȱȱȱȱȱȱȱǯȱ ȱȱ
ȱǰȱȱȱȱȱȱȱ
ȱşǰȱȱȱ¢ǯ

8.11

Section 8
Disassembly
Remove Camshaft and Valve Tappets
ȱ ŗǯȱ ȱȱȱȱȱĚ¢ ȱȱȱ
 ǯȱȱȱĞȱȱǯȱȱȱ
ŞȬŚśǯ
Retainer

Shim

Washer

Camshaft
Figure 8-47. Removing Governor Cross Shaft
Retainer.

Figure 8-45. Removing Camshaft.
ȱ Řǯȱ ȱȱȱȱȱȱȱ
ȱȱȱ¢ȱȱǰȱȱȱȱ
ȱ¡ȱȱ¢ȱŗȱȱŘǯȱȱȱ
 ¢ȱȱȱȱȱȱǯȱȱ
ȱŞȬŚŜǯ

2E

ȱ Řǯȱ ȱȱȱĞȱ ȱȱȱȱ
ȱȱȱȱȱȱǯȱȱ
ȱŞȬŚŞǯ
Governor
Shaft

Washer

Figure 8-48. Removing Governor Cross Shaft.
ȱ řǯȱ ȱȱȱĞȱȱȱȱ
ǯ
Figure 8-46. Removing Valve Tappets.

Remove Governor Cross Shaft
ȱ ŗǯȱ ȱȱȱȱ ȱȱȱ
ȱȱĞǯȱȱȱŞȬŚŝǯ
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Remove Connecting Rods with Pistons
and Rings
ȱ ŗǯȱ ȱȱ ȱ¡ȱĚȱ ȱȱȱ
ȱȱȱȱǯȱȱȱȱ
ǯȱȱȱŞȬŚşǯ

Figure 8-49. Removing Connecting Rod End Cap.
Ǳȱ ȱȱȱȱȱȱȱȱȱȱ
ȱ¢ȱǰȱȱȱȱȱ
ȱȱȱȱȱĴȱȱ
ȱȱǯ
ȱ Řǯȱ ¢ȱȱȱȱȱȱȱ
¢ȱȱȱ¢ȱǯȱȱȱŞȬśŖǯ

Remove Crankshaft
ȱ ŗǯȱ ¢ȱȱȱĞȱȱȱǯȱ
ȱȱŞȬśŗǯ

Figure 8-51. Removing Crankshaft.

Remove Inner Breather Assembly
ȱ ŗǯȱ ȱȱ ȱȱȱȱȱ
ȱȱȱȱȱǯ
ȱ Řǯȱ ¢ȱȱȱǰȱǰȱȱȱ
ȱęǯȱȱȱŞȬśŘǯȱȱȱȱ
ȱȱȱȱȱȱȱǯ

8

Screw
Ǳȱ ȱ¢ȱȱȱȱȱ
ǯȱȱȱȱȱȱ
ȱȱǰȱȱȱȱȱ
ȱ¢ǯȱȱȱ¡ȱȱȱȱ
ȱǯ

Drainback
Hole

Cover
and
Gasket
Filter
Inner Breather
Chamber
Figure 8-52. Removing Breather Cover and Filter.

Figure 8-50. Removing Connecting Rod and Piston
Assembly.
ȱ řǯȱ ȱȱȱȱȱȱȱ
ȱȱȱȱ¢ǯ
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Section 8
Disassembly
Remove Flywheel and PTO End Oil Seals
ȱ ŗǯȱ ȱȱȱȱȱȱȱȱȱ
ǯȱȱȱŞȬśřǯ
Crankcase Seal

Oil Pan Seal

Figure 8-53. Removing Oil Seals.
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Section 9
Inspection and Reconditioning
This section covers the operation, inspection, and
repair/reconditioning of major internal engine
components. The following components are not
covered in this section. They are covered in sections of
their own:
Section 4: Air Cleaner and Intake System
Section 5: Carburetor & External Governor
Section 7: Ignition, Charging & Electric Starter
Clean all parts thoroughly. Only clean parts can be
accurately inspected and gauged for wear or damage.
There are many commercially available cleaners
that will quickly remove grease, oil, and grime from
engine parts. When such a cleaner is used, follow the
manufacturer’s instructions and safety precautions
carefully. Make sure all traces of the cleaner are
removed before the engine is reassembled and placed
into operation. Even small amounts of these cleaners
can quickly break down the lubricating properties of
engine oil.
Use an aerosol gasket remover, paint stripper, or
lacquer thinner to remove any old sealant. Apply the
solvent, allow time for it to work, and then brush the
ȱ ȱȱȱ ȱǯȱĞȱȱȱȱ
is removed, clean the surface with isopropyl alcohol,
lacquer thinner, or aerosol electrical contact cleaner.
Do not scrape the surfaces, as any scratches, nicks, or
burrs can result in leaks.
Refer to A Guide to Engine Rebuilding (TP-2150-A)
for additional information. Measurement Guide
(TP-2159-B) and Engine Inspection Data Record
(TP-2435) are also available; use these to record
inspection results.

Automatic Compression Release (ACR)
Some engines may be equipped with the optional
Automatic Compression Release (ACR) mechanism.
The ACR lowers compression at cranking speeds to
make starting easier.

Camshaft
Inspection and Service
ȱȱȱȱȱĞȱȱ ȱȱǯȱ
ȱȱŗǰȱęȱȱȱȱ
ȱĞȱęǯȱ ȱȱȱȱȱ
badly worn, chipped or missing teeth. Replacement
ȱȱĞȱ ȱȱ¢ȱȱ¢ȱȱȱ
conditions exist.

Crankshaft
Inspection and Service
ȱȱȱȱȱȱĞǯȱ ȱȱȱ
are badly worn, chipped, or some are missing,
ȱȱȱĞȱ ȱȱ¢ǯ

9

ȱȱĞȱȱȱȱǰȱ
grooving, etc. Measure the running clearance between
ȱĞȱȱȱȱȱȱ
bores. Use an inside micrometer or telescoping gauge
to measure the inside diameter of both bearing bores
in the vertical and horizontal planes. Use an outside
micrometer to measure the outside diameter of the
Ğȱȱȱǯȱȱȱȱ
diameters from their respective bore diameters to get
the running clearances. Check the results against the
ȱȱȱŗǰȱęȱȱǯȱ
ȱȱȱȱȱ ȱęǰȱ
and there is no evidence of scoring, grooving, etc.,
no further reconditioning is necessary. If the bearing
surfaces are worn or damaged, the crankcase and/or
oil pan will need to be replaced.
ȱȱĞȱ¢ ¢ǯȱ ȱ ȱȱǰȱ
ȱȱȱĞȱ ȱȱ¢ǯ
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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
ŗǰȱęȱȱȱȱ¡ǰȱȱ ȱ
ȱ¢ȱȱȱȱĞǯ

Crankcase
Inspection and Service
Check all gasket surfaces to make sure they are free of
gasket fragments. Gasket surfaces must also be free of
deep scratches or nicks.
Check the cylinder bore for scoring. In severe cases,
ȱȱȱȱĜȱȱȱȱȱ
cylinder wall. It washes the necessary lubricating
ȱěȱȱȱȱ¢ȱ ǯȱȱ ȱȱ
seeps down the cylinder wall, the piston rings make
metal to metal contact with the wall. Scoring of the
cylinder wall can also be caused by localized hot
ȱȱȱȱȱęȱȱȱ
inadequate or contaminated lubrication.

NOTE: Kohler pistons are custom-machined to
exacting tolerances. When over-sizing a
cylinder, it should be machined exactly
0.25 mm (0.010 in.) over the new diameter
ǻȱŗǰȱęȱȱǼǯȱȱ
oversize Kohler replacement piston will then
ęȱ¢ǯ
3. When the bore is within 0.064 mm (0.0025 in.) of
the desired size, remove the coarse stones and
replace them with burnishing stones. Continue
with the burnishing stones until the bore is
within 0.013 mm (0.0005 in.) of the desired size
ȱȱȱęȱȱ(220-280 grit) and
ȱȱȱȱȱęȱ£ǯȱȱȱ
should be observed if honing is done correctly.
The crosshatch should intersect at approximately
ŘřǚȬřřǚȱěȱȱ£ǯȱȱĚȱȱȱȱ
cause the rings to skip and wear excessively,
and too steep an angle will result in high oil
consumption. See Figure 9-1.

If the cylinder bore is badly scored, excessively worn,
tapered, or out-of-round, resizing is necessary. Use an
inside micrometer to determine the amount of wear
ǻȱȱȱŗǰȱęȱȱǼǰȱ
A 0.25 mm (0.010 in.) oversize piston is available if
resizing is selected. Initially, resize using a boring
bar, then use the following procedures for honing the
cylinder.
Honing
While most commercially available cylinder hones
can be used with either portable drills or drill presses,
the use of a low speed drill press is preferred as it
facilitates more accurate alignment of the bore in
ȱȱȱĞȱǯȱ ȱȱȱ
accomplished at a drill speed of about 250 RPM and
ŜŖȱȱȱǯȱĞȱȱȱȱȱ
hone, proceed as follows:
ȱ ŗǯȱ  ȱȱȱȱȱĞȱǰȱȱ
so that the stones are in contact with the cylinder
ǯȱȱȱȱȱĴȬȱȱȱ
recommended.
2. With the lower edge of each stone positioned
even with the lowest edge of the bore, start drill
and honing process. Move the hone up and down
ȱ£ȱȱȱȱȱȱĴȱ
ridges. Check the size frequently.
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Figure 9-1. Cylinder Bore Crosshatch After
Honing.
ȱ Śǯȱ Ğȱ£ǰȱȱȱȱȱǰȱ
taper, and size. Use an inside micrometer,
telescoping gauge, or bore gauge to take
measurements. The measurements should be
taken at three locations in the cylinder – at the
ǰȱǰȱȱĴǯȱ ȱȱ
should be taken (perpendicular to each other) at
each of the three locations.
Clean Cylinder Bore After Honing
Proper cleaning of the cylinder walls following boring
and/or honing is very critical to a successful overhaul.
ȱȱĞȱȱȱ¢ȱȱȱ¢ȱ
ȱȱȱȱȱȱȱȱȱĞȱȱ
rebuild.
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ȱęȱȱȱȱ ¢ȱȱȱ
thorough scrubbing with a brush and hot, soapy
water. Use a strong detergent that is capable of
breaking down the machining oil while maintaining
a good level of suds. If the suds break down during
cleaning, discard the dirty water and start again
with more hot water and detergent. Following the
scrubbing, rinse the cylinder with very hot, clear
water, dry it completely, and apply a light coating of
engine oil to prevent rusting.
Measuring Piston-to-Bore Clearance
Before installing the piston into the cylinder bore, it
is necessary that the clearance be accurately checked.
ȱȱȱĞȱǰȱȱȱȱȱȱ
ȱ ȱęǰȱȱȱ ȱ¢ȱ
result.
NOTE: Do not use a feeler gauge to measure pistonto-bore clearance–it will yield inaccurate
measurements. Always use a micrometer.

Flywheel
Inspection
ȱȱĚ¢ ȱȱǰȱȱȱĚ¢ ȱ
¢ ¢ȱȱǯȱȱĚ¢ ȱȱȱȱǯȱ
ȱȱĚ¢ ǰȱȱĞǰȱȱȱ¢ȱȱȱ
Ě¢ ȱ¢ȱȱȱȱȱ¢ ¢ȱȱǯ
Inspect the ring gear for cracks or damage. Kohler
does not provide ring gears as a serviceable part.
ȱȱĚ¢ ȱȱȱȱȱȱǯ

Cylinder Head and Valves
Inspection and Service
ĞȱǰȱȱȱĚȱȱȱ¢ȱȱ
and the corresponding top surface of the crankcase,
using a surface plate or piece of glass and feeler gauge
as shown in Figure 9-3. The maximum allowable out
ȱĚȱȱ0.076 mm (0.003 in.).

Use the following procedure to accurately measure
the piston-to-bore clearance:
1. Use a micrometer and measure the diameter of
the piston 6 mm (0.24 in.)ȱȱȱĴȱȱȱ
piston skirt and perpendicular to the piston pin
(See Figure 9-2).

9
6 mm (0.24 in.)
Figure 9-3. Checking Cylinder Head Flatness.

Measure 6 mm above the
Bottom of Piston Skirt at
Right Angles to Piston Pin
Figure 9-2. Measuring Piston Diameter.

Carefully inspect the valve mechanism parts. Inspect
the valve springs and related hardware for excessive
wear or distortion. Check the valves and valve seat
ȱȱȱȱȱȱȱĴǰȱǰȱ
or distortion. Check clearance of the valve stems
in the guides. See Figure 9-4 for valve details and
ęǯ

2. Use an inside micrometer, telescoping gauge, or
bore gauge and measure the cylinder bore. Take
the measurement approximately 63.5 mm (2.5 in.)
below the top of the bore and perpendicular to
the piston pin.
ȱ řǯȱ ȬȬȱȱȱȱěȱ ȱ
the bore diameter and the piston diameter (step 2
minus step 1).
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EXHAUST
VALVE
F
E

G

B

C

D

INTAKE VALVE
F
E

A

EXHAUST
INSERT

A
H

INTAKE
INSERT

G
H

D
B

Dimension
A
B
C
D
E
F
G
H

Seat Angle
Insert O.D.
Guide Depth
Guide I.D.
ȱ ȱ
Valve Face Angle
Valve Margin (Min.)
Valve Stem Diameter

Intake

A

Exhaust

89°
36.987/37.013 mm (1.4562/1.4572 in.)
4 mm (0.1575 in.)
7.038/7.058 mm (0.2771/0.2779 in.)
33.37/33.63 mm (1.3138/1.3240 in.)
45°
1.5 mm (0.0591 in.)
6.982/7.000 mm (0.2749/0.2756 in.)

89°
32.987/33.013 mm (1.2987/1.2997 in.)
6.5 mm (0.2559 in.)
7.038/7.058 mm (0.2771/0.2779 in.)
29.37/29.63 mm (1.1563/1.1665 in.)
45°
1.5 mm (0.0591 in.)
6.970/6.988 mm (0.2744/0.2751 in.)

Figure 9-4. Valve Details.
ȱǰȱȱȱȱ ȱȱ¢ȱȱ
fuel consumption may be symptoms of faulty valves.
ȱȱ¢ȱȱȱȱĴȱȱ
ȱǰȱȱȱȱȱȱęǯȱĞȱ
removal, clean the valve heads, faces, and stems with
a power wire brush. Then, carefully inspect each valve

9.4

for defects such as warped head, excessive corrosion,
or worn stem end. Replace valves found to be in bad
condition. A normal valve and valves in bad condition
are shown in the accompanying illustrations.
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Normal:ȱȱĞȱȱȱȱȱȱȱ
can be reconditioned and reused if the face and
margin are in good shape. If a valve is worn to where
the margin is less than 1/32" do not reuse it. The valve
shown was in operation for almost 1000 hours under
controlled test conditions.

Leakage: A poor grind on face or seat of valve will
allow leakage resulting in a burned valve on one side
only.

9

Bad Condition: The valve depicted here should be
replaced. Note the warped head; margin damaged
ȱȱ ǯȱȱȱȱȱĴȱ
to excessive hours or a combination of poor operating
conditions.

Coking: Coking is normal on intake valves and is not
harmful. If the seat is good, the valve could be reused
Ğȱǯ

9.5
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Excessive Combustion Temperatures: The white
deposits seen here indicate very high combustion
temperatures, usually due to a lean fuel mixture.

Stem Corrosion: Moisture in fuel or from
condensation is the most common causes of valve
stem corrosion. Condensation occurs from improper
preservation during storage and when engine is
repeatedly stopped before it has a chance to reach
normal operating temperatures. Replace corroded
valves.

Gum: Gum deposits usually result from using stale
gasoline. 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.

Overheating: An exhaust valve subject to overheating
will have a dark discoloration in the area above the
valve guide. Worn guides and faulty valve springs
may cause this condition. Also check for clogged air
ǰȱȱȱęȱ ȱȱȱȱǯ
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Valve Guides
ȱȱȱȱȱ ȱ¢ȱęǰȱȱ ȱ
not guide the valve in a straight line. This may result
in burnt valve faces or seats, 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 of the guide. 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 by subtracting the
stem diameter from the guide diameter. If the intake
clearance exceeds 0.038/0.076 mm (0.0015/0.003 in.) or
the exhaust clearance exceeds 0.050/0.088 mm
(0.0020/0.0035 in.), determine whether the valve stem
or guide is responsible for the excessive clearance.
The maximum (I.D.) wear on the intake valve guide is
7.134 mm (0.2809 in.) while 7.159 mm (0.2819 in.) is the
maximum allowed on the exhaust guide. The guides
are not removable but can be reamed 0.25 mm
(0.010 in.) oversize. Valves with 0.25 mm oversize
stems must then be used.
If the guides are within limits but the valve stems are
worn beyond limits, install new valves.
Valve Seat Inserts
ȱȱ¢ȱȱȱ¡ȱȱȱ
ȱȱȬęĴȱȱȱ¢ȱǯȱȱ
inserts are not replaceable but can be reconditioned if
ȱȱ¢ȱĴȱȱǯȱ ȱȱȱ¢ȱ
warped, the cylinder head should be replaced.
Recondition the valve seat inserts following the
ȱȱ ȱȱȱȱĴȱȱ
ǯȱȱ¢ȱĴȱȱ ȱȱȱşȬśǯȱȱęȱ
ȱȱȱȱ ȱȱŞşǚȱĴȱȱęȱȱ
ȱȱȱȱȱȱşȬŚǯȱĴȱȱȱ
ŚśǚȱȱȱǰȱȱęȱȱȱşȬŚǰȱȱȱ
proper valve seat angle (44.5°, half of the full 89° angle),
will achieve the desired 0.5° (1.0° full cut) interference
angle where the maximum pressure occurs on the
outside diameters of the valve face and seat.

Valve Seat Cutter

Pilot

Figure 9-5. Typical Valve Seat Cutter.
Lapping Valves
Reground or new valves must be lapped in, to provide
ęǯȱȱȱȱȱȱ ȱȱȱȱ
ęȱǯȱ¢ȱȱȱȱ ȱęȱȱ
of grinding compound, then rotate valve on seat with
grinder. Continue grinding until smooth surface is
obtained on seat and on valve face. Thoroughly clean
cylinder head in soap and hot water to remove all
ȱȱȱǯȱĞȱ¢ȱ¢ȱ
head, apply a light coating of SAE 10 oil to prevent
rusting.
Intake Valve Stem Seal
Some engines use valve stem seals on the intake
valves. Always use a new seal when the valves are
removed from the cylinder head. The seals should also
be replaced if deteriorated or damaged in any way.
Never reuse an old seal.

Pistons and Rings
Inspection
Ĝȱȱȱȱȱȱ¢ȱ ȱ
occurs when internal engine temperatures approach
the welding point of the piston. Temperatures high
enough to do this are created by friction, which is
¢ȱĴȱȱȱȱȦȱ
overheating of the engine.
¢ǰȱ¢ȱĴȱ ȱȱȱȱȱȱ
boss-piston pin area. If the original piston and
ȱȱȱȱȱĞȱ ȱȱȱ
installed, 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 the piston or the pin are worn or damaged, a
new piston assembly is required.

9.7
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Ring failure is usually indicated by excessive oil
consumption and blue exhaust smoke. When rings
fail, oil is allowed to enter the combustion chamber
ȱȱȱȱȱ ȱȱǯȱ ȱȱ
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 pistons causing rings to stick, which
results in rapid wear. A worn ring usually takes on a
shiny or bright appearance.
Scratches on rings and pistons are caused by abrasive
material such as carbon, dirt, or pieces of hard metal.
Detonation damage occurs when a portion of the fuel

Pre-ignition or ignition of the fuel charge before the
timed spark can cause damage similar to detonation.
ȬȱȱȱĞȱȱȱȱ
detonation damage. Pre-ignition is caused by a hot
spot in the combustion chamber such as glowing
ȱǰȱȱȱęǰȱȱ¢ȱ
seated valve, or wrong spark plug(s).
See Figure 9-6 for some common types of piston and
ring damage.

Stuck, Broken Rings

Abrasive Scratched Rings

Overheated or Deteriorated Oil

Scored Piston and Rings

Figure 9-6. Common Types of Piston Damage.
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charge ignites spontaneously from heat and pressure
¢ȱĞȱǯȱȱȱ ȱĚȱǰȱ
which meet and explode to create extreme hammering
ȱȱȱęȱȱȱȱǯȱȱ
generally occurs from using low octane fuels.
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Replacement pistons are available in STD bore size,
and 0.25 mm (0.010 in.) oversize. Replacement pistons
include new piston ring sets and new piston pins.
Replacement ring sets are also available separately for
STD, and 0.25 mm (0.010 in.) oversize pistons. Always
use new piston rings when installing pistons. Never
use old rings.
Some important points to remember when servicing
piston rings:
1. The cylinder bore must be de-glazed before
service ring sets are used.
2. If the cylinder bore does not need re-boring and
if the old piston is within wear limits and free
ȱȱȱěȱǰȱȱȱȱ¢ȱȱ
reused.
3. Remove the old rings and clean up the grooves.
Never reuse old rings.
4. Before installing the new rings on the piston,
place the top two rings, each in turn, in its
running area in the cylinder bore and check the
end gap. (See Figure 9-7.) Compare the ring gap
ȱȱȱȱȱŗǰȱęȱ
and Tolerances.

Figure 9-8. Measuring Piston Ring Side Clearance.
Install New Piston Rings
To install new piston rings, proceed as follows:
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 (see Figure 9-9). Install the
ĴȱǻȱǼȱȱęȱȱȱȱ
compression ring last. Refer to Figure 9-10.

Piston Ring

9

Piston Ring
Expander

Figure 9-9. Installing Piston Rings.

Figure 9-7. Measuring Piston Ring End Gap.
ȱ śǯȱ Ğȱȱȱ ȱȱǻȱȱ
middle) rings on the piston, check the pistonto-ring side clearance. Compare the clearance to
ęȱȱȱȱŗǰȱęȱ
and Tolerances. If the side clearance is greater
ȱęǰȱȱ ȱȱmust be used. Refer
to Figure 9-8.
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Piston Ring
Dykem
Stripe

End Gap
,GHQWL¿FDWLRQ
Mark

Service replacement connecting rods are available in
STD size and 0.25 mm (0.010 in.) undersize. The
0.25 mm (0.010 in.) undersized rods have an
ęȱȱȱȱ ȱȱȱȱ
rod shank. Always refer to the appropriate parts
information to ensure that correct replacements are
used.

Valve Tappets

Piston
Top
Compression
Ring
Center
Compression
Ring

Inspection
Check the base surface of the valve tappet(s) for
wear or damage. Replace tappet(s) if condition is
ȱȱ¢ȱ ¢ǯȱȱȱĞȱ
lobe(s) should also be checked for wear or damage.
Whenever tappets are replaced, apply a liberal coating
of Kohler lubricant 25 357 14-S to the base of each new
tappet before it is installed.

Rails
Oil Control Ring
(Three-piece)

Expander

Figure 9-10. Piston Ring Installation.
ȱ ŗǯȱ ȱȱȱǻĴȱ ǼǱȱ ȱȱ
expander and then the rails. Make sure the ends
of the expander are not overlapped.
2. Middle Compression Ring (Center Groove):
Install the center ring using a piston ring
¡ȱǯȱȱȱȱęȱȱ
is up or the dykem stripe (if contained) is to the
Ğȱȱȱȱǯ
3. Top Compression Ring (Top Groove): Install the
top ring using a piston ring expander tool. Make
ȱȱęȱȱȱȱȱȱ¢ȱ
ȱǻȱǼȱȱȱȱĞȱȱȱȱǯ

Connecting Rods
ěǰȱȬȱȱȱȱȱȱȱ
these engines.
Inspection and Service
Check the bearing area (big end) for excessive wear,
score marks, running and side clearances (see Section
ŗǰȱęȱȱǼǯȱȱȱȱȱ
cap if scored or excessively worn.
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Figure 9-11. Valve Tappet.

Oil Pan Assembly
Inspection
Inspect the oil seal in the oil pan and remove it if it is
ȱȱǯȱȱ ȱȱȱȱȱĞȱ
the oil pan is assembled to the crankcase. See Section
10, Reassembly, Oil Seal in Oil Pan.
Inspect the main bearing surface for wear or damage
ǻȱȱȱŗȱęȱȱǯȱ
Replace the oil pan assembly if required.

Section 9
Inspection and Reconditioning
Governor Assembly (Internal)
Inspection
Inspect the governor gear teeth. Replace the gear if it
is worn, chipped, or if any teeth are missing. Inspect
the governor weights. They should move freely in the
governor gear.

Gear Shaft
34.0 mm (1.3386 in.)
33.5 mm (1.3189 in.)

19.40 mm (0.7638 in.)

Disassembly
The governor gear must be replaced once it is
removed from the oil pan.
Ǳȱ ȱȱȱȱȱȱȱĞȱ¢ȱ
small molded tabs in the gear. When the
ȱȱȱȱȱĞǰȱȱȱ
are destroyed and the gear must be replaced.
Therefore, remove the gear only if absolutely
necessary.
1. Use two small screwdrivers and carefully pry
upward to remove the regulating pin and
governor gear assembly. See Figure 9-12.

Figure 9-13. Governor Shaft Press Depth.
Reassembly
1. Install the locking tab thrust washer on the
ȱȱĞȱ ȱȱȱ ǯ
2. Position the regulating pin within the governor
ȦĚ¢ ȱ¢ȱȱȱȱȱ
ȱĞȱȱ¢ȱȱȱǯȱ
See Figure 9-14.

Thrust
Washer
(Tang
Down)

Figure 9-12. Removing Governor Gear.
2. Remove the locking tab thrust washer located
under the governor assembly.
ȱ řǯȱ ¢ȱȱȱȱȱĞȱȱ
ȱȱ¢ȱȱȱȱǯȱĞȱȱ
ȱȱĞǰȱȱȱ¢ȱȱȱ
ȱĞȱȱȱȱȱȱȱ
depth shown in Figure 9-13.

Figure 9-14. Installing Thrust Washer, Regulating
Pin and Governor Gear Assembly.

Oil Pump Assembly
Disassembly
ȱ ŗǯȱ ȱȱ ȱ¡ȱĚȱ ǯȱȱȱ
9-15.
ȱ Řǯȱ Ğȱȱȱȱ¢ȱȱȱȱǯȱȱ
Figure 9-16.

9.11

9

Section 9
Inspection and Reconditioning

Retaining
Ring

Figure 9-15. Removing Oil Pump Mounting
Screws.
3. The outer Gerotor gear is typically held captive
in the oil pump housing. If the gear becomes
separated, see Step 1 under Reassembly for
proper reinstallation.
NOTE: The relief valve is sealed as part the oil pump
housing and not serviceable. Replace the oil
pump if the relief valve condition or function
is questionable in any way.
Integral
Relief Valve

Geroter
Gears

Figure 9-17. Oil Pump Details.
Reassembly
1. Lubricate the outer Gerotor gear with oil. If the
outer gear was separated from the oil pump
housing examine the outer edges. On the Gerotor
Gears: one edge contains small molding marks
or dots, which must be matched to those on the
inner gear. If the dots are not visible on the inner
gear, install the outer gear with the dots down or
in. If the dots are visible, the outer gear should be
installed with the dots up or out. Not matching
the molding dots will result in reduced pump
ȱĜ¢ǯ
ȱ Řǯȱ ȱȱȱȱȱȱȱĞȱȱ
the corresponding recess in oil pan. Secure the
ȱȱ¢ȱȱȱ¡ȱĚȱ ȱȱ
the indicated sequence to 11.2 N·m (100 in. lb.)
in new, as-cast holes, or 7.3 N·m (65 in. lb.) into
used holes. See Figures 9-18 and 9-19.

Pickup
Figure 9-16. Oil Pump Components, Oil Pickup,
and Integral Relief Valve.
Inspection
Inspect the oil pump housing, gear, and rotors for
nicks, burrs, wear, or any visible damage. Check
the oil pickup screen for damage or restriction.
If any parts are worn or damaged, replace the oil
pump assembly. Disassembly of oil pump is not
ǯȱ ȱȱȱȱȱȱĞȱȱ
removed for any reason, a new retaining ring should
be used. Do not install a used ring. See Figure 9-17.
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Figure 9-18. Installing Oil Pump.
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Screw

Cover
Filter

2
1

Figure 9-19. Oil Pump Torque Sequence.
a. Start fastener 1 into hole, apply only minimal
torque to position the pump.

Breather Housing
Breather Stud
Washer
Reed Retainer
Breather
Nut
Breather Reed
Hose

b. Torque fastener 2 to full value.
c. Torque fastener 1 to full value.
ȱ ǯȱ Ğȱǰȱȱȱȱȱȱȱ
freedom of movement. Make sure there is no
binding. If binding occurs, loosen the screws,
ȱȱǰȱȱȱ¡ȱĚȱ
screws and recheck the movement.

Breather Design
The breather system is designed to control the amount
of oil in the head area and still maintain the necessary
vacuum in the crankcase. The system consists of an
ȱȱ ȱȱȱęȱȱȱǰȱ
plus a spring steel reed, retainer, breather cover
and breather hose mounted on the outside of the
crankcase. See Figure 9-20. When the pistons move
downward, crankcase gasses pass through a passage
into the inner chamber, in turn air is pushed past the
reed into intake system. The upward travel of the
pistons closes the reed and creates a low vacuum in
the lower crankcase, in the process separating the oil
ȱȱĚ ȱȱȱȱęǯȱ¢ȱȱȱ
ȱȱȱęȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱǻęǼȱ
chamber.

Figure 9-20. Breather Assembly Details.

Governor Cross Shaft Oil Seal
ȱȱȱȱĞȱȱȱȱȦȱ
leaks, replace it using the following procedure.
Remove the oil seal from the crankcase and replace
it with a new one. Install the new seal to the depth
shown in Figure 9-21.
2.0 mm (0.0787 in.)

Governor Cross
Shaft Seal

Figure 9-21. Governor Cross Shaft Oil Seal Details.
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Section 10
Reassembly

Section 10
Reassembly
General
NOTE: Make sure the engine is assembled using
ȱęȱȱǰȱȱ
ǰȱȱǯȱȱȱȱ
ęȱȱȱȱȱ ȱ
ȱǯȱ ¢ȱȱ ȱǯ
ȱȱȱȱȱ¢ȱȱȱȱȱ
ȱȱȱȱȱȱȱǯȱ
ȱȱȱȱȱȱȱ¢ȱ
ȱ ȱȱȱȱȱȱǯ
ȱȱȱǰȱǰȱ¢ȱǰȱȱ
ȱȱȱȱȱȱȱȱȱȱ
ȱȱǯȱȱȱǰȱȱ
ǰȱȱȱȱȱȱ¢ȱȱ
ǯȱȱȱȱ ȱ¢ȱǰȱ
ǰȱȱǰȱȱȱȱǯ

ȱŗŞǯȱ
ȱŗşǯȱ
ȱŘŖǯȱȱ
ȱŘŗǯȱ
ȱŘŘǯȱ
ȱŘřǯȱ
ȱŘŚǯȱ
Řśǯȱ
ȱŘŜǯȱ
ȱŘŝǯȱ
ȱŘŞǯȱ
ȱŘşǯȱ
ȱřŖǯȱ
ȱřŗǯȱ

ȱȱǯ
ȱȱǯ
ȱęȬǯ
ȱȱȱȱ¢ȱĝǯ
ȱȱȱȱǯ
ȱ¡ȱȱǯ
ȱȱȱǯȱ
ȱĴȱȱȱǯ
ȱȱȱȱȱȱęȱǯ
ȱ ȱǯ
ȱȱǯ
ȱĝǯ
ȱȱęȱȱǯ
ȱȱȱǯ

Install Flywheel End Oil Seal
ȱ ŗǯȱ ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱ¢ȱȱȱǯȱȱȱ
ŗŖȬŗǯ

Typical Reassembly Sequence
ȱ ȱȱȱȱȱȱ
ȱ¢ǯȱȱȱȱȱȱ
ȱȱ ȱȱȱȱǰȱȱ
ȱȱ¢ȱ ȱȱȱǯȱ
ȱȱ¢ȱ¢ȱȱȱȱȱ
ȱǯȱȱȱ ǯ
ȱ ŗǯȱ
ȱ Řǯȱ
ȱ řǯȱ
ȱ Śǯȱ
ȱ śǯȱ
ȱ Ŝǯȱ
ȱ ŝǯȱ
ȱ Şǯȱ
ȱ şǯȱ
ȱŗŖǯȱ
ȱŗŗǯȱ
ȱŗŘǯȱ
ȱŗřǯȱ
ȱŗŚǯȱ
ȱŗśǯȱ
ȱŗŜǯȱ
ȱŗŝǯȱ

ȱĚ¢ ȱȱȱǯ
ȱȱęȱȱȱǯ
ȱȱȱĞǯ
ȱĞǯ
ȱȱȱ ȱȱȱǯ
ȱȱȱȱĞǯ
ȱȱȱȱȱǯ
ȱȱȱȱȱęȱǯ
ȱȱȱ¢ǯ
ȱȱȱȱȱǯ
ȱȱȱȱǯ
ȱĚ¢ ȱȱȱǯ
ȱȱǯ
ȱȱȱ¢ȱǯ
ȱȱǯ
ȱȱǯ
ȱȱǯ
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Figure 10-1. Seal Bore of Crankcase.
ȱ Řǯȱ ¢ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱǯ
ȱ řǯȱ ȱȱȱȱȱȱȱȱȱȱ
ǯȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱĴȱȱ
ȱǯȱȱȱŗŖȬŘǯ
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Drainback Hole
(Must Be Open)

Figure 10-2. Installing Oil Seal in Crankcase.

Figure 10-4. Torquing Breather Cover Screw.

Install Breather Filter and Inner Cover

Install Governor Cross Shaft

ȱ ŗǯȱ ȱȱȱęȱ ȱȱ ȱȱ
ȱȱȱȱǯȱȱȱ
ŗŖȬřǯ

ȱ ŗǯȱ ȱȱȱȱĞȱȱ
ȱȱȱȱ ȱȱǯȱ

ȱ Řǯȱ ȱȱȱȱȱȱȱȱȱ
ȱȱȱǯȱ ȱȱ ȱȱȱ
ȱȱȱȱȱȱȱǯȱ
ȱȱŗŖȬřǯ

ȱ Řǯȱ ȱȱ ȱ ȱȱȱȱȱ
ĞȱȱȱȱȱĞȱȱȱȱȱ
ȱǯȱȱȱŗŖȬśǯ

Governor Shaft
Cover
Drainback Hole

Small
Washer
Breather Filter
Figure 10-5. Installing Governor Shaft.
Figure 10-3. Installing Breather Filter and Cover.
ȱ řǯȱ ȱȱȱȱ ȱȱŜȱ¡ȱĚȱ
 ǯȱȱȱ ȱȱ10.7 N·m (95 in. lb.)
ȱȱ ǰȱȱǰȱȱ7.3 N·m (65 in. lb.)ȱȱ
ȱȱǯȱȱȱŗŖȬřȱȱŗŖȬŚǯ
Ǳȱ ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱĞȱȱȱ
ȱǯȱȱȱȱȱȱ ȱȱ
ȱǯ

10.2

ȱ řǯȱ ȱȱ¢ȱ ȱȱȱȱȱ
ĞǰȱȱȱȱȬȱȱǯȱ
ȱȱȱĞȱȱȱǰȱȱȱŖǯśŖȱ
ȱǻŖǯŖŘŖȱǯǼȱȱȱȱȱȱȱ¢ȱ
ǰȱȱȱȱȱȱ ȱȱ
Ğȱȱǯȱȱȱȱǰȱ ȱ
ȱȱȱȱȱ¢ǯȱȱ
ȱŗŖȬŜǯ
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Ǳȱ ȱȱȱȱȦȱ
ȱȱȱȱȱȱ¡¢ȱ
ǯȱ ȱȱȱȱ
¡ȱ ȱȱǯȱȱȱȱ
ȱȱȱȱȱȱ
¡¢ȱȱ ȱȱȱŗŖȬŞǯ
PTO
Side

Figure 10-6. Setting Governor Shaft Endplay.
Cylinder #2

Install Crankshaft
ȱ ŗǯȱ ȱȱĚ¢ ȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱ ȱ
ȱȱǯȱ
ȱ Řǯȱ ¢ȱȱȱĚ¢ ȱȱȱȱĞȱ
ȱȱȱȱȱȱǯȱȱ
ȱŗŖȬŝǯ

Flywheel
Side

Cylinder #1

Figure 10-8. Proper Piston Connecting Rod
Orientation.
ȱ ŗǯȱ ȱȱȱȱȱȱȱȱȱ
ȱȱȱŗŘŖǚȱǯȱȱȱȱȱȱ
ȱȱǯ
ȱ Řǯȱ ȱȱ¢ȱǰȱǰȱȱȱ
ȱ ȱȱǯȱȱȱȱȱȱ
ȱȱǯ
ȱ řǯȱ ȱȱĞȱȱȱȱ
ȱȱȱ ȱȱǯ

Figure 10-7. Installing Crankshaft in Crankcase.

Install Connecting Rods with Pistons and
Rings

ȱ Śǯȱ ȱȱȱFlyȱȱȱȱȱȱ
ȱ ȱȱĚ¢ ȱȱȱȱǯȱ
ȱȱȱ ȱȱȱȱ ȱȱȱ
¢ȱȱȱȱȱȱ¢ȱȱ ȱ
ȱȱŗŖȬşǯȱȱȱȱȱȱȱȱȱ
ȱȱȱ ȱȱĴȱȱȱȱ
ȱȱȱȱȱȱ¢ǯ

Ǳȱ ȱ¢ȱȱȱȱȱǯȱ
ȱȱȱȱȱǰȱȱ
ǰȱȱȱȱȱȱȱ
¢ȱȱȱ¢ȱȱȱ
¢ǯȱȱȱ¡ȱȱȱȱȱ
ȱǯ

10.3
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Figure 10-9. Installing Piston Assembly Using Ring
Compressor Tool.
ȱ śǯȱ ȱȱȱȱȱȱȱȱȱ
ȱȱ ȱ¡ȱĚȱ ǯȱȱȱ
 ȱȱȱȱ11.3 N·m (100 in. lb.)ǯȱ
ȱȱȱȱȱȱ
ȱȱǯȱȱȱŗŖȬŗŖȱȱŗŖȬŗŗǯ
Ǳȱ ȱȱȱȱȱȱ
ȱ ȱȱȱȱȱȱȱ
ǯȱȱǰȱȱĚȱȱȱȱ
ȱȱȱȱȱǯȱ
ȱȱ ȱȱȱȱȱȱ
 ȱȱǯ

Figure 10-11. Torquing Connecting Rod End Cap.
ȱ Ŝǯȱ ȱȱȱȱȱȱȱ
ȱȱȱȱ¢ǯ

Install Valve Tappets and Camshaft
ȱ ŗǯȱ ¢ȱĞȱȱǻ ȱȱǯȱ
ŘśȱřśŝȱŗŚȬǼȱȱȱȱȱȱȱȱ
ǯȱȱȱȱȱȱ¢ȱȱ
ȱȱȱȱȱȱȱ
ȱǯȱȱȱŗŖȬŗŘǯȱȱȱ
ȱȱȱȱȱȱȱ ȱ
ȱȱȱȱȱȱȱĞȱȱ
ǯ

Connecting
Rod End Cap

Figure 10-10. Installing Connecting Rod End Cap.

Figure 10-12. Applying Camshaft Lubricant to
Valve Tappets.
Ǳȱ ȱ¡ȱȱȱȱȱȱ
ȱȱĞȱȱȱȱǰȱ ȱ
ȱȱȱȱȱȱȱ
ȱȱȱȱȱǯȱȱ¢ȱ
ȱȱȱȱȱȱȱ
ȱ¢ȱȱȱǯȱȱ
ȱȱ ¢ȱȱȱȱȱ
ȱȱȱȱ¢ǯ

10.4
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Reassembly

Governor
Cross Shaft

Figure 10-13. Installing Valve Tappets.
ȱ Řǯȱ ¢ȱ¢ȱĞȱȱȱȱȱ
ȱȱĞǯȱȱȱĞȱȱ
ȱȱȱȱȱĞȱ ȱ
ȱǯȱȱȱŗŖȬŗŚǯ

Timing
Marks

Figure 10-15. Aligning Crankshaft and Camshaft
Timing Marks.

Determining Camshaft End Play
ȱ ŗǯȱ ȱȱĞȱȱ ȱǰȱȱȱȱ
ȱȱ¢ȱȱȱĞǯ
ȱ Řǯȱ ȱȱĞȱ¢ȱȱȱȱ
ȱĞǯȱȱȱŗŖȬŗŜǯ

Figure 10-14. Apply Camshaft Lubricant to Cam
Lobes.
ȱ řǯȱ ȱȱȱȱȱȱĞȱȱȱ
ȱŗŘȱȂȱǯ
ȱ Śǯȱ ȱȱȱȱĞȱ ȱȱȱ
 ȱȱǻǼȱȱ¢ȱȱȱĴȱȱ
ȱ¢ǯȱȱȱȱȱĞȱȱ
ȱȱȱ ȱȱȱĞǯȱȱ
ȱŗŖȬŗśǯ
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Figure 10-16. Checking Camshaft End Play.
řǯȱ ¢ȱȱȱȱ¢ȱȱǻȱ
Ğȱ ȱĞǼǯȱȱȱȱȱ
ȱȱȱĞȱ¢ȱ ȱȱ
ȱǻȱǼȱȱȱ¢ȱǯȱĞȱ
¢ȱȱȱ0.076/0.127 mm
(0.003/0.005 in.Ǽǯ

ȱ śǯȱ ȱȱĞȱȱȱȱȱȱ
ȱǰȱȱȱȱȱȱ
ĞȱȱȱȱŜȱȂȱǯȱȱȱ
ȱĞȱȱȱĞȱȱȱ ȱ
ȱȱȱǯȱȱȱŗŖȬŗśǯ
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ȱ Śǯȱ ȱȱĞȱ¢ȱȱȱ ȱȱęȱ
ǰȱȱȱ¢ȱȱȱȱ
¢ǯȱȱȱŗŖȬŗŝǯȱȱȱȬ
ȱ¢ȱȱȱȱ ǯ
White:ȱ
Blue:
Red:ȱ
Yellow:ȱ
Green:ȱ
Gray:ȱ
Black:ȱ

ŖǯŜşŘŗśȦŖǯŝřŖŘśȱȱǻŖǯŖŘŝŘśȦŖǯŖŘŞŝśȱǯǼ
ŖǯŝŚŘşśȦŖǯŝŞŗŖśȱȱǻŖǯŖŘşŘśȦŖǯŖřŖŝśȱǯǼ
ŖǯŝşřŝśȦŖǯŞřŗŞśȱȱǻŖǯŖřŗŘśȦŖǯŖřŘŝśȱǯǼ
ŖǯŞŚŚśśȦŖǯŞŞŘŜśȱȱǻŖǯŖřřŘśȦŖǯŖřŚŝśȱǯǼ
ŖǯŞşśřśȦŖǯşşřŚśȱȱǻŖǯŖřśŘśȦŖǯŖřŜŝśȱǯǼ
ŖǯşŚŜŗśȦŖǯşŞŚŘśȱȱǻŖǯŖřŝŘśȦŖǯŖřŞŝśȱǯǼ
ŖǯşşŜşśȦŗǯŖřśŖśȱȱǻŖǯŖřşŘśȦŖǯŖŚŖŝśȱǯǼ

Figure 10-17. Change Shim to Obtain Correct End
Play.
ȱ śǯȱ ȱȱ¢ȱȱȱȱȱȱ
¢ǯ

Oil Pump Assembly

Install Oil Seal in Oil Pan
ȱ ŗǯȱ ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱĞȱȱȱȱȱǯ
ȱ Řǯȱ ¢ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱǯ
ȱ řǯȱ ȱȱȱȱȱȱȱȱȱȱȱ
ǯȱȱȱȱȱȱȱȱȱ
ȱȱȱȱǰȱȱȱȱ ȱȱ
ȱŗŖȬŗŞǯ

Figure 10-18. Oil Seal Depth in Oil Pan.

Install Oil Transfer Tubes and Filter
Adapter
ȱ ŗǯȱ ȱ ȱȬȱ ȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱ
ȱǯȱȱȱŗŖȬŗşǯ

ȱȱȱȱȱȱȱȱǯȱ ȱȱ
ȱǰȱȱȱȱȱ ȱǰȱȱȱ
ȱ¢ȱȱȱȱşǰȱ ȱȱ
ǯ

Governor Assembly
ȱȱ¢ȱȱȱȱȱȱǯȱ ȱ
ȱ ȱǰȱȱȱȱ ȱǰȱ
ȱȱȱ¢ȱȱȱ
ȱşǰȱ ȱȱǯ
O-Rings

Figure 10-19. Oil Pump Transfer Tube Details.
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Řǯȱ ȱȱȱȱ ȱȱȬǯȱȱȱ
ȱȱȱȱȱȱȱǯȱȱ
ȱȱȱȬȱȱȱȱȱȱ
ȱǯȱȱȱŗŖȬŘŖǯ
Transfer Tube
With O-Ring

Adapter
O-Ring

Oil Pump
Outlet

Figure 10-20. Installing Oil Pump Outlet Tube.
ȱ řǯȱ ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱǯȱȱȱ
ŗŖȬŘŗǯȱȱȱȱȱȱȱȱȱ
ǰȱ ȱȱȱȱȱ ȱȱȱ
ȱȱȱȱȱȱȱǯ

Figure 10-22. Oil Filter Adapter and O-Ring.
ȱ śǯȱ ȱȱǰȱȱȱȱȱ
ȱȱȱȱȱȱǯȱ ȱ
ȱĚȱ ȱǻȱȱ¢Ǽȱȱȱ
ȱǰȱȱȱȱȱǰȱ
ȱȱȱȱȱȱęȱǯȱ
ȱȱŗŖȬŘřȱȱŗŖȬŘŚǯȱȱȱȱ
ȱȱȱ33.9 N·m (300 in. lb.)ǯȱȱȱ
ǯ

Alignment
Pin

10
Notch
Figure 10-23. Installing Nipple and Adapter.
Figure 10-21. Installing Oil Feed Tube.
ȱ Śǯȱ ¢ȱȱȱȱȱȱȱȱȱ ȱ
Ȭȱȱȱȱȱȱȱȱȱęȱ
ȱȱǯȱȱȱŗŖȬŘŘǯȱ

Nipple

Figure 10-24. Torquing Nipple.
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Figure 10-26. Oil Pan Fastener Torque Sequence.

Figure 10-27. Torquing Oil Pan Fasteners.

Install Breather Reed and Outer Cover

Figure 10-25. Oil Pan Sealant Pattern.
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ȱȱȱǯȱȱȱȱȱȱ
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ȱ ȱȱǯȱȱȱ ȱȱ
¢¢ȱȱȱȱǛŜȱȱ ȱȱȱ
ŗŖȬŘŜǯ
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Reed
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Figure 10-28. Installing Breather Reed and Retainer.
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Figure 10-29. Sealant Applied to Breather Cover.
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ȱĚȱǯȱ
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Figure 10-31. Breather Cover and Breather Hose
Installation.

Install Stator and Backing Plate
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ȱȱȱȱȱȱȱĴǰȱ ȱȱ
ǯ
ȱ řǯȱ ȱȱȱȱ ȱ¡ȱĚȱ ȱȱ
6.2 N·m (55 in. lb.)ǯȱȱȱŗŖȬřŘǯ

Nut

Mounting Screws
Stator
Leads

Sealing
Washer
Figure 10-30. Installed Breather Cover and RTV
Details.
Crankcase Recess
Figure 10-32. Installing Stator.

10.9

10

Section 10
Reassembly
ȱ Śǯȱ ȱȱȱȱȱȱȱǰȱ
ȱȱȱȱǯȱȱ ȱȱ
ȱ¡ȱĚȱ ǯȱȱȱŗŖȬřŘȱȱ
ŗŖȬřřǯȱȱȱ ȱȱȱȱ
ȱȱ7.3 N·m (65 in. lb.)ǯ

ȱ ŗǯȱ ȱȱ ěȱ¢ȱȱȱ¢ ¢ȱȱȱ
Ğǯȱȱȱȱȱ¢ȱȱ¢ȱ
ȱȱȱ ȱȱĞȱǯȱȱ
ȱŗŖȬřŚǯ
Ǳȱ ȱȱȱĚ¢ ȱ¢ȱȱȱ
¢ȱȱȱ¢ ¢ǯȱȱĚ¢ ȱ
ȱȱȱȱȱȱȱ
¢ȱȱȱȱ¢ǯ
Key

3

1
2
4
Mounting Screws

Figure 10-33. Installing Backing Plate.

Install Flywheel and Fan
WARNING: Damaging Crankshaft and
Flywheel Can Cause Personal Injury!
ȱȱȱȱȱȱĚ¢ ȱȱȱ
ȱȱȱĞȱȦȱĚ¢ ǯȱȱȱ¢ȱ
causes extensive engine damage, but can also cause personal
¢ǰȱȱȱȱȱȱ ȱȱȱ
ǯȱ ¢ȱȱȱȱȱ ȱȱ
ȱȱ ȱȱȱĚ¢ ǯ

Figure 10-34. Clean and Dry Taper of Crankshaft,
Install Key.

Ǳȱ ȱȱȱĚ¢ ǰȱȱȱȱ
ĞȱȱȱĚ¢ ȱȱȱǰȱ
¢ǰȱȱ¢ȱȱȱǯȱȱ
ȱȱȱȱȱȱĚ¢ ȱ
ȱȱȱȱȱ ȱȱ
Ěȱ ȱȱȱȱęǯ
Figure 10-35. Clean and Dry Flywheel Hub.
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Flywheel Holding
Tool

Figure 10-38. Torquing Flywheel Fastener.

Install Grass Screen

Figure 10-36. Installing Flywheel.

ȱ ŗǯȱ ȱȱȱȱȱǯȱȱȱŗŖȬřşǯȱ

ȱ řǯȱ ȱȱȱȱȱĚ¢ ǰȱȱȱȱ
ȱęȱȱȱȱǯ
ȱ Śǯȱ ȱȱȱȱȱȱȱǰȱ
ȱȱȱǰȱ ȱ¢ȱȱ¢ȱ
Ěȱ ȱȱ¡ȱĚȱ ǯȱȱȱ
ŗŖȬřŝǯ

Screw
Heavy
Washer
Fan
Washer

Figure 10-39. Installing Grass Screen.
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Fan
Figure 10-37. Installing Fan and Mounting
Hardware to Flywheel.
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Figure 10-42. Installing Valves with Valve Spring
Compressor.
Intake Valve
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Models Only)
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ǯȱȱȱȱ ȱȱȱȱ
ȱȱ ȱ ȱ¢ȱȱȱȱȱǯȱ

Figure 10-40. Intake Valve Seal Location.
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ȱ Ȋȱ
ȱ Ȋȱ
ȱ Ȋȱ
ȱ Ȋȱ
ȱ Ȋȱ

ȱȱ¡ȱ
ȱȱ
ȱ
ȱȱ
ȱȱ

Cap

Gasket
(Printing Up)

Dowel
Pins
Figure 10-43. Installing Cylinder Head Gasket and
Cylinder Head.

Spring
Retainer

Valve
Keepers
Figure 10-41. Valve Components.
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Figure 10-44. Match Marks Location.
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Figure 10-46. Cylinder Head Fastener Torque
Sequence.
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Figure 10-45. Torquing Cylinder Head Fasteners.
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Figure 10-47. Loosing Nut and Backing Off
Adjuster.
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Figure 10-48. Torquing Rocker Arm Screws.
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Figure 10-50. Turning Adjusters In to Retain Push
Rods.
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Figure 10-49. Installed Push Rods.
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Figure 10-51. Adjusting Valve Clearance and
Tightening Locking Nut (End Adjustment Style).
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Figure 10-52. Adjusting Valve Clearance (Center
Pivot Adjustment Style).
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Figure 10-53. Valve Cover Fastener Torque
Sequence.
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Figure 10-55. Setting Ignition Module Gap.
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Figure 10-54. Installing Spark Plugs.
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Figure 10-56. Installing Intake Manifold with Wiring
Harness.

Figure 10-58. Sealant Applied to Terminals.
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Figure 10-57. Intake Manifold Torque Sequence.
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Figure 10-59. Connecting Kill Leads on Fixed
Ignition Modules.
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Figure 10-60. Connect Leads on DSAM Ignition
Modules.
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ȱĝȱȱ ȱ ȱȱȱ
ǯ
ȱ ȱ ȱȱĝȱȱ Ǳȱ

Figure 10-61. Connecting B+ Lead to Plug.
ȱ ȱ śȱ Ǳȱ6.2 N·m (55 in. lb.)ȱȱȱ ȱȱ
ǰȱȱ4.0 N·m (35 in. lb.)ȱȱȱȱǯ
ȱ ȱ Ŝȱ Ǳȱ10.7 N·m (95 in. lb.)ȱȱȱ ȱȱ
ǰȱȱ7.3 N·m (65 in. lb.)ȱȱȱȱǯ

Connector
5HFWL¿HU
Regulator
)LJXUH,QVWDOOHG5HFWL¿HU5HJXODWRU

Install the Inner and Outer Cylinder
%DIÀHV
ȱ ŗǯȱ Ĵȱȱȱ¢ȱĝȱȱȱ ȱ
ȱŜȱ ȱǻ ȱ¢ȱǼǰȱȱśȱ
 ȱȱȱȱǯȱȱȱŗŖȬŜřǯȱ
ȱȱ ȱȱȱ ȱȱŘǯ

10.18

Lift Strap
%DIÀH0RXQWLQJ6FUHZV
)LJXUH,QVWDOOLQJ,QQHU%DIÀHVDQG/LIW6WUDS

Section 10
Reassembly
ȱ řǯȱ ȱȱȱȱȱǻǼȱȱ
ǰȱȱȱȱ¢ȱĝǯȱȱ
ȱŗŖȬŜśǯ

ȱ řǯȱ ȱȱȱȱȱ ȱȱȱǰȱ
ȱȱȱǻ ǼȱǯȱĴȱȱ
¢ȱȱȱȱȱȱȱȱȱ
ȱȱȱ ǯȱȱȱ
ŗŖȬŜŝǯ

Fuel Solenoid
Lead
Ground
Lead

Figure 10-65. SAM Mounting.

Install Carburetor
WARNING: Explosive Fuel!
ȱ¢ȱȱȱȱȱȱȱȱ¢ǯȱ
ȱȱ¡¢ȱĚȱȱȱȱȱ¡ȱ
ȱǯȱ ȱȱȱȱȱȱȱ ¢ȱ
ȱȱǯ

Figure 10-67. Connecting Fuel Solenoid and
Ground Lead.

Install External Governor Controls
ȱ ŗǯȱ ȱȱȱȱȱȱȱȱ
Ğȱȱȱ¢ǯȱȱȱŗŖȬŜŞǯ

ȱ ŗǯȱ ȱȱ ȱȱǯȱȱȱȱ
ȱȱȱȱǯ
ȱ Řǯȱ ȱȱǰȱĴȱȱȱ
ȱȱȱȱ¢ǯȱȱȱŗŖȬŜŜǯȱ

10

Figure 10-68. Installing Governor Lever to Cross
Shaft.
ȱ Řǯȱ ȱȱȱĴȱȱȱȱȱ
ȱȱȱȱȱĴȱȱȱ
ȱǯȱȱȱȱȱȱ
ȱȱǯȱȱȱŗŖȬŜşǯ
Figure 10-66. Installing Carburetor, Throttle
Linkage and Governor Lever.
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Reassembly

Breather Hose
and Clamp

Connection Port
Figure 10-69. Linkage Details.

Figure 10-71. Connecting Breather Hose.

ȱ řǯȱ Ĵȱȱȱȱȱȱȱȱȱ
ȱȱǯ

ȱ Ŝǯȱ ȱȱȱȱ ȱȱȱȱ
ȱȱȱ ȱȱǻ ȬȱĴǼǰȱȱȱȱ
ǯ

ȱ Śǯȱ ȱȱ ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱǯȱȱȱ
 ȱ¡ȱĚȱȱȱ6.2-7.3 N·m (55-65 in. lb.)ǯȱ
ȱȱŗŖȬŝŖǯ

ȱ ŝǯȱ ȱȱȱȱȱȱȱȱȱȱȱ
ȱĞȱȱȱȱĞȱ ȱ
ȱȱȱ ȱǰȱȱȱȱ¡ȱȱȱ
6.8 N·m (60 in. lb.)ǯȱȱȱŗŖȬŝŘǯ

ȱ śǯȱ ȱȱȱȱȱȱȱȱȱ
ȱȱ ȱȱǯȱȱȱŗŖȬŝŗǯ
Mounting
Locations

Move/Rotate

Figure 10-72. Adjusting Governor Lever (Air
Cleaner Base Removed for Clarity).
Figure 10-70. Installing Air Cleaner Base and
Gasket.
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Install Air Cleaner Element
ȱ ŗǯȱ ȱȱȱȱȱǻ ȱȱȱ
Ǽǰȱȱȱȱȱǯȱȱ ȱ
ȱǯȱȱȱŗŖȬŝřǯ

Latch

Mounting Screw
Locations

Element

Figure 10-73. Installing Air Cleaner Element.

Install Throttle and Choke Controls
ȱ ŗǯȱ ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱ¢ǯȱȱ
ȱŗŖȬŝŚǯ

Figure 10-75. Throttle/Choke Control Bracket
Mounting Detail.
ȱ řǯȱ ȱȱȱȱȱȱȱ
ȱȱȱȱǯȱȱȱ
ȱȱȱȱĴȱȱȱ
ȱȱȱȱȱȱȱǰȱȱ
ȱȱȱȱǯȱȱȱȱ
ȱȱȱȱȱȱȱȱȱ
ȱǯȱȱȱŗŖȬŝŜǯ
Governed Idle
Spring

Choke Linkage
Choke Actuating
Lever

10
Governor Spring

Figure 10-74. Connecting Choke Linkage.

Figure 10-76. Governor and Dampening Spring
Installation (Typical).

ȱ Řǯȱ ȱȱȱȱȱȱȱ¢ȱ
ȱȱȱȱ¡ȱĚȱ ǯȱȱ ȱ
 ȱ ȱȱȱȱȱȱĝǯȱ
ȱȱ ȱȱ10.7 N·m (95 in. lb.)ȱȱ
 ȱǰȱȱ7.3 N·m (65 in. lb.)ȱȱȱǯȱ
ȱȱŗŖȬŝśǯ
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Governor Lever and Hole Position/RPM Chart
4
3
2
1
Governor Lever

High Idle
RPM

Governor Lever
Hole No.

Governor Spring
Color Code

2900

1

Black

3300

1

Orange

Figure 10-77. Governor Lever and Hole Position/
RPM Chart.
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Figure 10-78. Throttle/Choke Control Bracket and Governor Lever Detail.
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Description
Bracket, speed control
Clamp, cable
Lever, choke
Lever, throttle
Linkage, choke
Lever, throttle actuator (bottom)
Washer, wave
Screw
:DVKHUÀDW
Spring, choke return
Nut, M5x0.8 lock
Washer, nylon
Washer, shoulder

Section 10
Reassembly
Install Electric Starter Motor and Oil Fill/
Dipstick Tube

Blower Housing Mounting Screw Locations

ȱ ŗǯȱ ȱȱȱǰȱĞȱǰȱȱȱ
ęȦȱȱǻȱȱȱȱǼǰȱ
ȱȱ ȱ¡ȱĚȱ ǯȱȱȱĞȱ
ȱȱ ȱȱȱȱȱȱǯȱ
ȱȱŗŖȬŝşǯ
ȱ Řǯȱ ȱȱ ȱ¡ȱĚȱ ȱȱ15.3 N·m
(135 in. lb.)ǯȱȱȱŗŖȬŝşǯ

Clip

Figure 10-79. Installing Starter, Lift Bracket, and
Oil Fill/Dipstick Tube.
ȱ řǯȱ ȱȱ ȱȱȱĞȱǰȱȱ
ȱȱȱȱǯȱ
ȱ Śǯȱ ȱȱǰȱȱȱȱȱȱ
ȱȱȱȱ ȱȱȱȱ
ȱȱĞȱǯȱȱ ȱȱśȱ¡ȱĚȱ
 ǯȱȱȱ ȱȱ4.0 N·m (35 in. lb.)ǯ
ȱ śǯȱ ȱȱȱęȱȦǯ

Install Blower Housing
Ǳȱ ȱȱ¢ȱȱ ȱȱȱȱ
ȱȱ ȱĞȱȱȱǯ
ȱ ŗǯȱ ȱȱ ȱȱ ȱȱȱȱ
ȱȱǯȱȱȱȱȱ ǯȱ
ȱ ȱ Ȭȱȱ ȱȱȱȱ
ȱȱȱȱ ȱȱȱȱȱ
ȱǯȱȱȱȱ ȱȱȱ
ȱȱȱ¡ȱȱȱȱȱ
ȱȱȱǯȱĴȱ¢ȱȱȱ
ȱǯȱȱȱŗŖȬŞŖǯ

HI-LO Screws
Figure 10-80. Blower Housing Mounting Details.
ȱ Řǯȱ ȱȱ ȱȱ Ǳ
ȱ ȱ śȱ ȱ ȱ Ǳȱ6.2 N·m (55 in. lb.)
ȱȱ ȱǰȱȱ4.0 N·m (35 in. lb.) in a used
ǯ
ȱ ȱ Śȱ
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Ȭȱ Ǳȱ2.8 N·m (25 in. lb.)ǯ

Install Fuel Pump
WARNING: Explosive Fuel!
ȱ¢ȱȱȱȱȱȱȱȱ¢ǯȱ
ȱȱ¡¢ȱĚȱȱȱȱȱ¡ȱ
ȱǯȱ ȱȱȱȱȱȱȱ ¢ȱ
ȱȱǯ
ȱ ŗǯȱ ȱȱȱȱȱȱȱǯȱȱ
ȱȱȱȱȱ ȱȱ ȱ
ȱȱȱȱȱǯȱȱȱŗŖȬŞŗǯ
ȱ Řǯȱ Ĵȱȱȱȱȱȱȱȱȱ
ȱ ȱȱǯȱȱȱȱȱȱȱ
 ȱȱ ȱȱ ȱ ǯȱȱȱ
 ȱȱ2.3 N·m (20 in. lb.)ǯ
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Reassembly
,QVWDOO0XIÀHU
ȱ ŗǯȱ ȱȱĝȱȱĴȱ ȱȱȱ
ĝȱǯȱȱ ȱȱ9.9 N·m
(88 in. lb.)ǯ
ȱ Řǯȱ ȱȱŞȱ¡ȱĚȱȱȱśȦŗŜȬŗŞȱ¡ȱȱ
 ȱǻȱȱȱǼǰȱȱȱȱ
ĝǯȱȱȱ¡ȱĚȱȱȱ24.4 N·m
(216 in. lb.), ȱȱ ȱȱ16.9 N·m
(150 in. lb.).

Install Oil Filter and Fill Crankcase with Oil
ȱ ŗǯȱ ȱȱȱȱǯȱȱȱŗŖȬŞřǯȱȱ
ȱȱȱ13.6 N·m (120 in. lb.)ǯ

Figure 10-81. Installing Pulse Hose.
ȱ řǯȱ ȱȱȱȱȱȱȱȱȱ
ǯȱȱȱȱȱȱȱȱ
ȱǻȱǼȱȱ ǰȱȱȱȱȱȱ
ȱ ȱȱǯȱȱȱŗŖȬŞŘǯ

Ǳȱ ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱ
ęȱȱȱȱǯ

Ǳȱ ȱȱ ȱȱȱȱȱǰȱ
ȱȱȱȱȱȱ ȱ
ȱȱȱ ȱȱȱ
ǯȱ ȱȱ¢ȱȱȱ
ȱ¢ǯ
Outlet Hose
Drain Plug

Inlet
Hose

Clip
Pulse
Hose

Figure 10-82. Fuel Pump Details.
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Figure 10-83. Installed Drain Plug.
ȱ Řǯȱ ęȱȱ ȱȱęȱ ȱȱȱȱ
ȱŜǰȱȱ¢ǯ

Section 10
Reassembly
ȱ řǯȱ ¢ȱȱȱęȱȱȱȱȱȱȱȱ
ȱȱȱęȱȱȱȱȱȱȱ
ǯȱȱȱŗŖȬŞŚǯ
ȱ Śǯȱ

Oil Fill Cap/
Dipstick

Oil Fill Cap/
Dipstick
10 oz.

ȱȱȱęȱȱȱȱȱ
ȱȱǰȱȱȱȱęȱȱ
ȱřȦŚȬŗȱǯ

Oil Fill
Tube

Incorrect

Correct

Figure 10-86. Oil Fill Cap and Oil Fill Tube Threads.

Figure 10-84. Installing New Oil Filter.
ȱ śǯȱ ȱȱȱȱȱȱȱȱȱȦȱǯȱ
ȱȱȱęȱȦȱ ȱ
ȱȱȱęȱȱȱ ȱȱȱ ȱ
ȱȱȱȱǯȱDo not ȱȱȱęȱ
ȱȱȱǯȱȱȱŗŖȬŞśȱȱŗŖȬŞŜǯȱȱ
ȱȱȱȱȱ ȱȱȱǯȱ
ȱȱŗŖȬŞŝǯȱ ȱ ǰȱȱȱȱȱȱ¢ȱ
ȱȱȱȱǯȱ ȱȱȱȱȈȈȱȱȱ
ǰȱȱȱȱȱȱǯȱȱȱ
ȱęȱȦȱȱȱȱǯ

Operating
Range

Figure 10-87. Oil Level Marks on Dipstick (Typical).

Connect Spark Plug Leads
ȱ ŗǯȱ ȱȱȱȱȱȱǯȱȱȱ
ŗŖȬŞŞǯ

10
Oil Fill Cap/
Dipstick

Oil Fill
Tube
Figure 10-88. Connect Spark Plug Leads.

Figure 10-85. Oil Fill Cap/Dipstick and Oil Fill Tube.
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Prepare the Engine for Operation
ȱȱȱ ȱ¢ȱǯȱȱ
ȱȱȱȱǰȱȱȱȱȱȱ
 ǯ
ȱ ŗǯȱ ȱȱȱ ȱȱȱ¢ǯ
ȱ Řǯȱ ȱȱȱȱȱǰȱȱ¢ȱȱ
 ǰȱȱȱ ȱȱęȱȱǯ
ȱ řǯȱ ȱȱȱ ȱȱȱǰȱ
ǰȱȱ¢ȱȱǯȱȱȱȱ
ȱȱȱȱȱŗǰȱ
¢ȱȱ ȱ ȱȱȱŜȱ
ȱ¢ǯ
ȱ Śǯȱ ȱȱȱȱȱǰȱȱȱ
ȱȱ ȱȱ¢ǯȱȱȱ
ǰȱśȱȱ¢ȱȱ ǯȱ

Testing the Engine
ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ
ǯ
ȱ ŗǯȱ ȱȱȱȱȱȱŘȬřȱǰȱȱśȬŜȱ
ȱȱ ȱȱȱǯȱȱ
ȱȱ¡ȱĴȱȱ¢ǯ
ȱ Řǯȱ ȱȱȱȱ ȱȱȬȱȱ
ȱ¢ǯȱȱȱȱ¡ȱȱ
ȱȱȱ¡ȱřŝśŖȱȱǻȱǼǯ
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Section 11
Emission Compliance Systems
Evaporative Emission Compliance System
ȱȱȱȱȱȱ ȱǰȱȱ¢ȱȱęĴȱ ȱȱ Ȭȱȱȱ¢ȱ¢ǰȱȱȱ
¢ȱȱȱȱ¢ȱȱȱȱȱǻǼǯȱȱȱȱ ȱ¢ȱȱ
ȱ ǯȱ
Operation:ȱȱȱȱȱȱȱȱȱȱȱȱȱǯȱȱȱȱȱȱȱ
ȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱ ȱȱȱǯȱȱȱŗŗȬŗǯ
Maintenance:ȱȱ Ȭȱǰȱȱȱęȱȱȱȱȱȱ ȱȱ¢ȱ ǰȱ
ȱȱǯȱȱȱȱȱȱǯȱȱȱȱ¢ȱȱȱ¢ȱȱȱǯȱȱ
ȱȱȱȱȱȱȱǯȱȱȱŗŗȬŗǯ
ȱȱȱȱǰȱȱȱ ȱȱȱȱěȱȱȱȱȱ¢ȱ¢ǯȱ
ȱȱȱȱȱȱȱȱȱǯ

Carbon Canister
Fuel Tank Cap
Fuel Tank

Roll Over
Valve (ROV)

11

Canister
Breather
Filter
To Carburetor

Figure 11-1. Carbon Canister System Diagram.
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Emission Compliance Systems
Secondary Emission Compliance System
ȱȱȱȱȱȱ

ȱǰȱȱ¢ȱȱęĴȱ ȱȱ¢ȱȱȱ¢ȱǻ Ǽǯ

Operation:ȱȱȱȱȱȱȱȱȱ¢ȱȱǯȱȱȱ ȱȱȱȱȱ
ȱȱ¢ȱȱǯȱȱȱȱȱ ȱȱȱ¡ȱȱȱĝȱ ȱȱ¡ȱ ȱ
¢ȱȱ¢ǰȱ ȱȱȱ ȱȱȱȱȱȱȱĝǯȱȱȱȱȱ ȱ
ȱȱȱȱȱȱȱȱȱ¢ȱȱǯȱȱȱȱȱȱ
ȱȱȱȱȱ ȱȱȱȱȱǰȱ¢ȱǯȱȱȱŗŗȬŘǯ
Maintenance: ȱȱȱȱȱȱ¢ȱȱȱȱȱǰȱǰȱȱǯȱ ȱ
ȱȱȱ¢ȱȱ¢ȱȱȱȱȱȱǰȱ¢ȱȱǰȱȱ¡ȱ
¢ǰȱȱȱȱȱǯȱ

Hose To
Exhaust
Manifold

Hose To
Exhaust
Manifold
Secondary Air
Valve Assembly

Inlet Screen
Hose To
Carburetor
Secondary Air
Valve Assembly

Figure 11-2. Secondary Air Induction System Diagram.
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