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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.

A 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.

A 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.

A WARNING

A WARNING

A WARNING

Fa%
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Accidental Starts can cause
severe injury or death.

Disconnect and ground spark plug
leads before servicing.

Rotating Parts can cause severe
injury.

Stay away while engine is in
operation.

Hot Parts can cause severe burns.

Do not touch engine while operating
00 A

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 (-)
00Oo0oiooiinoQioobo00o

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.

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
0000000 a000IR0NOD000I0000000D
the engine with heat shields or guards
removed.
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A WARNING

A WARNING

A WARNING

000000000I000motObbO0oIo0E0IDOan
severe burns.

Uoiooooorioortomoootomomnea

engine is hot or running.

Explosive Fuel!
0
its vapors can explode if ignited. Store
gasoline only in approved containers,
in well ventilated, unoccupied

8 0 o
Tt
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.

Carbon Monoxide can cause severe
nausea, fainting or death.

Avoid inhaling exhaust fumes, and
never run the engine in a closed
N O T M T

O o
severe acid burns.

000000C00000I000onamIoonm
ventilated area. Keep sources of

ignition away.

A WARNING

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
0 1 R
UoQonrboooootitooiotoomiCdoooOo
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.

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

0 0 At A
area.

A CAUTION

-

Electrical Shock can cause injury.

Do not touch wires while engine is
running.

Electrical Shock!

Never touch electrical wires or
components while the engine is
running. They can be sources of
electrical shock.

Explosive Gas!
000000000000C000IN00I0nIn0I00000o00n
gas while being charged. To prevent a
0001000000t ON00R000I000000000 0000
in well ventilated areas. Keep sparks,
N o M I
1000000000100 00C0I000000000000m
0 R
of children. Remove all jewelry when
00000000000000000a0

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.

1.2
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O A

When ordering parts, or in any communication
involving an engine, always give the Model,
0 T A
I M A

0 0 A A AT
0 A
1-1. An explanation of these numbers is shown in

00000000000
0000000000
0oooo
DI0000I00000000000000000000000000000000000
A. Model No. SV 730 S

Courage Engine — |
Vertical Crankshaft

UoOontirbobboonoa

Engine Model
Model

SV735
SV740
SVv810
SVv820
SV830
SVv840

C. Serial No. 3505810334
Year Manufactured Code
Code Year
35 2005
36 2006
37 2007
38 2008

B. Spec. No. SV730-0001

SV710 Engine Model Code

SV715 Complete Spec. Number

SV720 (Incorporating Model No.

SV730 with Variation No. of Basic Spec.)

Factory Code

Version Code
S = Electric Start

N0 1 A
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Section 1
Safety and General Information

Oil Recommendations

Using the proper type and weight of oil in the
crankcase is extremely important. So is checking oil
8t O
correct oil, or using dirty oil, causes premature engine
wear and failure.

Oil Type

Use high-quality detergent oil of 00000 C000000K
00000000 dI000000000MO0000I00IO0C00I00I00I000 a0, Select
the viscosity based on the air temperature at the time
of operation as shown in the following table.

RECOMMENDED SAE VISCOSITY GRADES

5W-20, 5W-30
|

Kohler 10W-30

°F 20 0 20 32 40 60 ‘ 100

°c-30 20 -10 0 TR 0 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.

A A A A A A

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.

1 A O W R W
A R A

Figure 1-3. Oil Container Logo.

Refer to Section 6, Lubrication System for detailed
procedures on checking the oil, changing the oil and
00000000000I0000000m

Fuel Recommendations

A WARNING: Explosive Fuel!
O000I00nI00000 O 0100000 00000000000 00000000100 00000
if ignited. Before servicing the fuel system, make sure there
000I00I0000C0I0000I0 0O 00o0IC00 001000 00001000 00000
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
00 T
recommended. Such a container is easier to handle
and helps eliminate spillage during refueling.

OOI000oo0Io000000mC 00000000 D in00I00000000I000000
to minimize gum deposits in your fuel system and to
ensure easy starting.

Do not add oil to the gasoline.

0 0
expand.

Fuel Type
0000000000000T000I0C0000I000MI00000000000000
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.

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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Safety and General Information

Periodic Maintenance Instructions

A WARNING: Accidental Starts!
Disabling engine. Accidental starting can cause severe injury or death. Before working on the engine or equipment,

O O

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 Maintenance Required Refer to:
00 Dooomooon 0odooon
UoIoioanioon e Check oil level. Section 6
Starting Engine = Check air cleaner for dirty?, loose, or damaged parts. Section 4
= Check air intake and cooling areas, clean as necessary*. Section 4
Every 25 Hours = Service precleaner element?. Section 4
Every 50 Hours e Check air cleaner element, clean or replace as necessary?. Section 4
= Replace air cleaner element and precleaner?. Section 4
01 000000DItoOI0mmOmoo O 000l o000I00000eC 00000000000 | 00000
Annually or = Remove cooling shrouds and clean cooling areas?. Section 4
Every 100 Hours 10 0t T A 0ooooon
10 o 0ooooon
= Check spark plug condition and gap. Section 7

Every 300 Hours e Have valve lash checked/adjusted®. Section 10
Every 500 Hours = Have bendix starter drive serviced". Section 7
00  J000I00I0000I0000I0000000I0000000a000I000I0I00000e, Section 7

!Perform these maintenance procedures more frequently under extremely dusty, dirty conditions.
2Have a Kohler Engine Service Dealer perform these services.

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

1 [ OIoopbomoooioomiotoniiooombibnoonooon

0000000000000 00 000010000000 00a00n
fuel into the rest of the system. Close the fuel

0 A

transported.

spraying water at the wiring harness or any of the

electrical components.
0 0m
o o

0 0m

N

To empty the system, run the engine until the

tank and the system is empty.

0 00 Tl
still warm from operation. See Section 6, Change 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.

or the gasoline must be treated with a stabilizer

to prevent deterioration. If you choose to 101
use a stabilizer, follow the manufacturer’s

recommendations, and add the correct amount

for the capacity of the fuel system.

6. Store the engine in aclean, dry place.

Crank the engine two or three revolutions.

O 0
T
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10.44 430. 11 I
[.411] v [16.934] Inch equivalents shown in [].
SPARK PLUG
10. 44
[.411]
SPARK PLUG
427.06
[16.814]
X
r 334.14
L—53.41 [13.155]
[2.103] (89.80)
CENTER OF
GRAVITY [(3 . 536)}
B (72.84) 77.27
51.72— [(2.868)] [3.042]
2.036 OIL FILL
[ ] & DIPSTICK s = ME X 1.25
MOUNT ING [-248]
HOLE ™A™ CENTER OF ]
GRAVITY pu——
30° ’ g
Z '-.
TORP VIEW 50.00 ) &\ 50.00
[1.969] £ &ﬁ’ [1.969]
EXHAUST LR\ X
PORT #1  311.71 .g&\‘\’;l‘,‘ BORT 22
[12.272] \\\ /\:/ (104.03)
THROTTLE AND \‘//
CHOKE CABLE NNl [(4.098)]
MOUNT ING SURFACE i v | '
K ‘ i 242.02
L/ (89.80) [s.528]
[(3,535)} l
RS
; g ?
93.06 — <
[3.664] ROTATION 15,70
STARTER [-618]
STUD 248.09 111.51 OIL FILTER
[9.767] [4.390] REMOVAL
4X @ 8.72 ¥ 41.00 STARTER
[.343101.6141 STUD MOUNT ING
254.00 B.C. HNT
[10.000 1 HOLE A
- \‘
) ) ENGINE MOUNTING SURFACE
(PTO END)
2 o
0
. J = . ®
_ A o 7 S .-W
y o,
s
L—44.24
92.02 —
[2.623) [1.742]
) THROTTLE TRAVEL
CHOKE TRAVEL 43.8/34.1/24.5
17.8 — 4.37
[.172] MOUNT NG
ENG INE e HOLE "A™
MOUNT [NG 153.34
SURF ACE [6.037]
CARBURETOR SIDE

I 0 o
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0100000000000 00000m
Inch equivalents shown in [].

PLUG

PRO
‘ 34240  357.74
' ® I® O n
340.34 Q{0 [13.480] [14.084]
[13.399]
\ .
T \ o DY 154.00
- = [6.063]
| _ _
= € /ﬁ L SPARK

1

55.77—13.,OOJ —92.00

[2.196] [.512] 40.80 [3.622]
ENGINE 72.00 — ExHALST

STARTER [1.6086] MOUNT ING i ]
STUD SURFACE 2.835 PORT #1

‘ EXHAUST

MOUNT ING PORT #2

HOLE ™A™

OIL DRAIN PLUG
3/8 NPT INCH

STARTER SIDE

/’7‘(;7
[
1 )
‘ Vo
W S
— 134.00
S
PRO =k [5.276]
42081 413.08 . ¢ SPARK
[16.567] [16.263] ~a = PLUG
e ¢
|
0 159.00
[6.260]
I . CENTER_OF
N\ Hj‘ GRAVITY
| ‘ !
' — T ¢
ég;% ENG I NE | EOQ"Z? L 51.25
OlIL FILTER SIDE ’ MOUNT ING i 4.301 2.018
KEYWAY SURFACE /Hi E oL ]
)
t FILTER
1/4 INCH \
SQUARE KEYWAY
MOUNT NG
oRO 86.30 HOLE “A®
[3.397]
[ 46627 447.49 OIL FILTER
[18.357] [17.618]
PRO
4809y 16046
[18.934] (18.128] — [28,56]
1,125

7/16-20 UNF INCH
1.50 INCH DEEP

R0t
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I
I 0 T T 0 A

SVT10, SVBLO ..ottt ettt ettt et nnenan 00ioioO mooooo

SV T LD ettt ettt ettt enenn 00ioioO mooooo
I OODOODO0000 iiiiieteeeresieeereseseseeeeesessssesesessssssesessssssesessssesessssssssesesessssesesessssesesens 00ioioO mooooo
I OOIOO0 i tititsirieteeresesieteesese ettt se e se e s seseseseesese e s s sesasesensesenesenensesens 00ioioO mooooo
I OODOODO0000 iiiiieteeeresieeereseseseeeeesessssesesessssssesessssssesessssesessssssssesesessssesesessssesesens 00ioioO mooooo
I OOIOOO0 ceettteistereereseseereesesisesreeseseeeeesessssese e s sssesessssssesesessesesesesssesesessnsnsesessnsnsesens 00ioioO mooooo

SVT40, SVBAD ....cooviiieieie ittt ettt nnenan 00ioioO mooooo
20 - TSRS o
] 0] SRS o
[T 1S o] - Uot=T 0 0 T=1 o | TSRS 000I000n00IoOmomn
COMPIrESSION RALIO ....viviiiiiieiicsice ettt se e s e e e aneas 9.0:1
DY WEIGNT ..ottt nnenas 8
OO o0000nOi0mo0no 00000100000
0 RO 1.6-1.8 L (1.7-1.9 qt)
0 0t 0 0oo

Blower Housing and Sheet Metal

M4 HI-LO SCreWS TOFQUE ..c.veveveiiieiesieiessereeaesasre e sreste e sreste e seessessesaessessesanseans 00
I 00
I 00
I 00
Camshaft
End Play (With SHIM) ..ot 0 T
RUNNING ClEATANCE. .......iiiiiiecieie ettt et neaneereene e 0 T
Bore I.D.
[N LYY 2 0010000001000I0 OmhioCobidIono0momn
1Y VAT (<= I T o ) R 00100010 OmoIooo0momn

BV, ...ttt ettt et ettt e ettt n e et e e 8 0 T
MaX. WEAE LIMIT ...t ene s 19.959 mm (0.7858 in.)

Carburetor and Intake Manifold
00000010 0000000I0 00000001000000000000000

TOrQUE IN TWO SEAGES ...vveieiereeie ettt . A
01 I
Carburetor Mounting NUL TOFQUE.......ccvciviiiieiceie et anea 0 A RO

Values are in Metric units. Values in parentheses are English equivalents. Lubricate threads with engine oil
prior to assembly.

1.8



Section 1
Safety and General Information

Connecting Rod

I

Connecting Rod-to-Crankpin Running Clearance

Connecting Rod-to-Crankpin Side Clearance.............cccoe....

Connecting Rod-to-Piston Pin Running Clearance

Piston Pin End I.D.

Crankcase
N O

Breather Assembly
Inner Cover

[ U00IDOODIDO0O0O ke

1 10
Outer Cover

l

HeX NUL TOMQUE ...

Oil Drain PIUg TOFQUE ....cooiiiiiieiiiec et

Oil Pan

QINDC0ICOUIDD0DIN0NOOT st

Crankshaft

UOOIDIO0MO000T st s

Ui0oodooiouoomoidiioooooog

1 O

Running Clearance - NeW ..o

I

MaX. TAPET ..o
Max. Out-of-Round ............cccoooeiiiiiiiiiccceee e

............................... 0OIOIO0OM0000000000

............................... 8
............................... 0

STU TOFQUE ..o

............................... 0 A

............................... 8

............................... N 0 A A M
............................... I

............................... 8
............................... 0

............................... I A O

T

............................... ] W a1

T

............................... I I O W

............................... 0 N AL

............................... 0 N AL

............................... 8

............................... N 0 A A M

............................... 41.016 mm (1.6148 in.)

............................... N 0 A A M

............................... 8

............................... T A
............................... 40.84 mm (1.608 in.)
............................... 0I00DIO ON0Ibooomon
............................... 0I00DIO ON0Ibooomon
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Crankshaft (Continued)
Oil Pan End Main Bearing Journal

O.D. = INBW ..ttt 8 A
O.D. - Max. Wear LimMit.......cccoeiriiiiiee e 40.84 mm (1.608 in.)

IMEBX. TAPET ..ttt bbbt eb ettt eb e o

MaX. OUL-OF-ROUNG ..ot o

Connecting Rod Journal

(3 B T NN o PR 00I000000I000IC OIN00000000000wom

O.D. - Max. Wear LimMit........cccccooiiiiiiiiiecc et 000000 O0001000m0m

MIX. TAPET .t 0.018 mm (0.0007 in.)

Max. OUL-Of-ROUNG ..o 0000000 O00000000m0om
0000000000000r

PTO End, Crank in ENQINE .......cooiiiiiiecieeceeese e 0000000 O00000000m0om

Entire Crank, iN V-BIOCKS.........c.cooiiiiicicci et 000100 O0Io00omom

Cylinder Bore
Cylinder Bore 1.D.

INBWV s 0
MaX. WEAE LIMIT ..ot 00

MaX. OUL-OF-ROUNG ..ot uioib gmoiboborod

MAX. TAPET ...t uioib gmoiboborod

Cylinder Head
0 o o A

Head Bolt - TOrque in TWO STAgES ......cooiiviiriiiricericesee e .
010 Uooloioiboniininoioromom
L0000 0000000000000 ittt ettt ettt sae e e sbreeneennnean UiD00i Dioorooomom
ROCKEr ArM SCIEW TOFQUE ...ttt 8 o
Rocker Arm Stud TOFrQUE (AVT) .ot 0
Rocker Arm/Valve Adjustment Jam NUE TOrQUE..........cceriireiniinciiesees 0I0IOnCmoonomon
Rocker Arm/Valve Adjustment Setscrew Torque (AVT) ...ccoevreneiinernennenns 0I0IOnCmoonomon
Fan/Flywheel
QiU 00IO0i0I0I00IC000UIO00TDD ittt ettt 8 o O
Governor
U000000D0D000ID0D DI OIOo0D0D0IDIODUDIDOIOI0D0DUD vt 0.t A A

I o
INBWV ... e A A A A
MaX. WEAE LIMIT ..o 1 i A

I M [

Gear RUNNING CIEATANCE..........eiiiiiieet e 0.015/0.140 mm (0.0006/0.0055 in.)
00000000O00mo0ooIoan

BV .ot b ettt bbb bbbt bbb 0

MaX. WEAE LIMIT ..o o
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Governor (Continued)

GOVENOT LEVET NUL TOTGUE .....veeeeeeeeeeeeeeeeeeeeeeeeeseeeesseeeseesseees e seseeseeseeesseessen 0000 0O 000000000
Ignition
Spark Plug Type (Champion® or EQUIValENT) .......c.cceveveieiiiecrcece e 0000000000000100Comooamoon
] o U Q d [V o C7- 1 o TSRS 0 o
] o U Q d (U T N e o [ 1 PSSR 0 o A
IgNItION MOAUIE AT GAP .ovvveieciesiese e 0100000010 Cinoi0boonmoomom
(00IIDDIO 0000000000000 0DD vttt esree e e s b e sre e e naee e 10 A
Qoiooo
({1

IMB HEX INULS ..ottt sre e ae e e e goIoioIHmooonomom

5/16-18 CAPSCIEWS ...veereveereeieetesiestestesiesteseesseseeseasaessssesseasessessessessesseseessesseseessens 0

Oil Filter

OI0000000C 0000000000 .. veeeeeseeeeereseseeeese e e eeseessseesesesesessesesesessesesesssssenessssssssesensesess 0000000000 000O00000N00000a0
Q1000000000000 0000000000 0000000 v veeeee e seseeeesenens 0 o
Piston, Piston Rings, and Piston Pin
Piston-to-Piston Pin RUNNING Clearance ..........ccoevveveieeieensiesie e 0100000100010 O 00iD000ooImnoon0mn
Piston Pin Bore I.D.
INBWV. ...ttt ettt sttt e st e et ne s T
MaX. WEAE LIMIT ...oviiieieiisece e o

INBWV. ...ttt ettt sttt e st e et ne s T
Y D VLY (=T Ul T 0V SR 16.994 mm (0.6691 in.)
Top Compression Ring-to-Groove Side Clearance ........cc.ccoovvevveevenienievesenereenns 0100000100010 O 00iD000ooImnoon0mn
Middle Compression Ring-to-Groove Side Clearance ...........ccoccoevvevviviercnennenn 0100000100010 O 00iD000ooImnoon0mn
Qil Control Ring-to-Groove Side Clearance..........c.coevvevevsiesiesnsnseseseseseeseenens 0100000100010 O 00iD000ooImnoon0mn
Top and Center Compression Ring End Gap
NEW BOFE ..ottt ettt nnnens QI0000I0CIO CDOI000000000000m00
USE BOTE (IMBX.) cvvriieeeeieriisieieieesieieie e sesiste et sesesss e s s senenensssnsenes 1 o o
0 T
INEBWV <ttt n ettt s ettt nens o
MaX. WEAE LIMIT .oviiiieiiisece e o

INBW L. 8 A

) 0 0 A A | R W W R A W A
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Speed Control Bracket
O000000000000D0D 1 veteueeierererestsrereresesssreresessssesesessssesesesessssesesesessssesesessssesessssssesesesessasases 8 il o o
0I0I000O0m000C00mo0NI0000I000000

Starter Assembly

Thru Bolt Torque

I DO000O00C0000000I000. ettt ettt st s sb bbb 0 o o W
I O0I0DID0O0000I00DIDI000O ettt s 0 o o W
Mounting Screw TOrque (All)........ooii s 0

Brush Holder Mounting Screw Torque
DElCO-REMY STAITEI.......ciiiiiiieie et 0 o A R

Solenoid (Starter)
Mounting Hardware Torque

DelCO-REMY STAITEN .......iviiitiiieiec s 0 o A
Nut, Positive (+) Brush Lead Torque

DelCO-REMY STAITEN .......iviiitiiieiec s 0 o A
Stator
MOUNEING SCrEW TOFQUE. .....cueiviiitiieiiieeie sttt 0oICnOmoCmomom

Valve Cover
0000010 0000I00000000I0000D0 0. 1 e vt ettt ettt st sae e st e e sae s sabe e srnesre e e 0I01000O100000000m

Valves and Valve Tappets

ValVE CIEATANCE .....ocviiiiiieciise ettt 0
Valve Tappet to Crankcase RUNNING Clearance...........ccccveovveiieiiiiiencc e 0100000100010 OI00I000000I0000m0m
Intake Valve Stem-to-Valve Guide Running Clearance.............ccocooevviiviiecnnns 0100000100010 OI00I000000I0000m0m
Exhaust Valve Stem-to-Valve Guide Running Clearance............ccoccovvenennnenn. 0100000100010 OI00I000000I0000m0m
Intake Valve Guide I.D.
BV .tttk b bbb bbb b 0
MaX. WEAE LIMIT ..ot 1

Exhaust Valve Guide I.D.
[N LT TSR 0100000000100 0000000000000
MAX. WEAE LIMIT ottt ettt e st e e saan e s eaae s 0100000 Di0000000m0m

Valve Guide Reamer Size

STANAI ...t 1
[ DIOD0ET COTEI00 ettt ettt sttt 1
(00000MO0I00I 000 O EIIAIE ettt et I
000000000000 OOII0I0 cetteeeeeieeeseeieee ettt I
Nominal Valve Seat ANGIE ..........cooiiiiic s 0oo
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General Torque Values
Metric Fastener Torque Recommendations for Standard Applications

Tightening Torque: N-m (in. Ib.) + or - 10%

Property Class Noncritical
Fasteners
Into Aluminum
Size
M4l 0n0moan 0n0moan 0n0moan 0n0moan 0n0moan 00moon
M5] 0n0moan 0n0moan 0n0moan 0n0moan 0n0moan 00moon
M61 0n0moan 0n0moan 0n0moan 0000000000 0000000000 00moon
M8l 000000000 0000000000 0000000000 0000000000 0000000000 0000ooan

Tightening Torque: N-m (ft. Ib.) + or - 10%

Property Class Noncritical
Fasteners

Into Aluminum
M10 000000000 000000000 000000000 001000000 001000000 000000000
M12 000000000 000000000 000000000 0000moom 00000000 000000000
M14 000000000 000000000 0000moom 00000000 00000000 000000000
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English Fastener Torque Recommendations for Standard Applications

Tightening Torque: N-m (in. Ib.) + or - 20%

Bolts, Screws, Nuts and Fasteners

Assembled Into Cast Iron or Steel Grade 2 or 5
Fasteners Into
Aluminum
Grade 2 Grade 5 Grade 8 @

Size
8-321 gIomooom 0noooCoa (000000000 01000000
10-241 gIomooom 0noooCoa (000000000 01000000
10-321 gIomooom 0noooCoa (000000000 (00000000
1/4-201 giomoom 0000000000 0010000000 01000000
1/4-28] giomoom 0000000000 0010000000 (00000000
5/16-18] 0010000000 0000000000 0010000000 0000oo0o
5/16-24] 0010000000 0000000000 (000000000 (00000000
3/8-161 0010000000 (000000000 (000000000 (00000000
3/8-241 0010000000 (000000000 (000000000 (00000000

Tightening Torque: N-m (ft. Ib.) + or - 20%
Size
5/16-24 (000000000 (000000000 001000000 (00000000
3/8-161 (000000000 000000000 001000000 (00000000
3/8-24] (000000000 000000000 001000000 (00000000
7/16-141 001000000 000000000 0000010000 (00000000
7/16-200 001000000 0000000000 0000000000 (00000000
1/2-13 67.8 (50) 108.5 (80) 1559 (115) | @ e
1/2-201 001000000 0000000000m 0000000000 (00000000
9/16-121 0000010000 0000000000m 0000000000 (00000000
9/16-18! 0000000000 0000000000m 0000000000 (00000000
5/8-111 0000000000 0000000000m 0000000000 (00000000
5/8-180 0000000000 0000000000m 0000000000 (00000000
3/4-101 0000000000 0000000000m 0000000000 (00000000
3/4-161 0000000000 0000000000m 0000000000 (00000000

Torque
Conversions

I A T
Uigoonionomeo
O 0 A )
oroobmoo
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Section 2
Tools & Ailds

0 O T 1 R
R0 T 0 1 0 A
0 0

O A A

Separate Tool Suppliers:

Kohler Tools SE Tools O00I00I0000000000OOD

Contact your source I A A (L[ [

0000000 000000nO0onooo (O T
00000I000000000000m 000000oonboonnoon

U0rooonioroiooeonnooon
000oCoIootonooon

Tools

Description

Source/Part No.

I
I

000D oOmoooon

I
8 T

00C0omOoOmoooon

I A
T T A I [

Uoomotoooomoon

RO [
I 0 Y

1000I00IDoImLoIboo

00oooooioom
I T A

Uoootoooomon

MIODOI0I0O0NO0ODO00000O0000000
Pressure Tester
Noid Light
0 o
1
10 0
00l o o o

I
Qomooo
Qomooo
Qomooo
Qomooo
Qomooo
Qomooo

1 0 a1 A

00Io0ommoo0moooon

0 A
N 0

goibooiobolibooo

I
8

000D oOmoboon
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Tools & Aids

Tools (Continued)

Description

Source/Part No.

I 0

A 0

I A MO
8 o A

I R A Y R W W W gggggg%ggggg%gggg
0 A A {0 | W W W W ]

000000 00LoorOIOI0 1000000

R 0 A HHHHEHOEEEE
0 T :
8 HEEEEE Rt
I 0 A O0oooboDoomoo
I 0 A O0oooboDoomoo

10 0

I

8 T 0 0 T W R

00000 DI0000IOI0oIONon 00000 001000
000000 oIO0NO0oN D D0O0InONmI0I0on 001000
0000100000000 00000000 0000000
O0I0INON00 00000 Ci00m000 0r0000000nON0n 0000000000 Do0ooanOnmoo
Oo0II00)00I0I0000I0000IC0 000 00I0) 0 D00 0]

00DIONODI000I000

000000000000000 IO O00000000000
To remove and reinstall drive retaining rings and brushes.

SE Tools KLR-82411

Individual Component Available
Starter Brush Holding Tool (Solenoid Shift)

SE Tools KLR-82416

Tachometer (Digital Inductive)
For checking operating speed (RPM) of an engine.

Design Technology Inc.
DTI-110

Vacuum/Pressure Tester
Alternative to a water manometer.

Kohler 25 761 22-S
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Tools & Aids

Aids
Description Source/Part No.
00000000000000000O0IN000m0ooon0 000000ICoIbooInoo0
O0000000IO000000000000000000100000 000000ICoIbooInoo0
0 A A tooomooo
. 0 1000000000000000000
O000I0D0IC00000MO0I00I00000000000000000100000 0
00OeoboiCooongn 000Iotoiboonoon
000In00ID000IO000OI00000N0I0I00I000000000000000
00I0I000C00000000000000I0iDCnNO00NCOI0 00RO 0000000000 ON000I000000000
10000000000 OO 00N0000I00I0000I000I0000 0 O 00000000 00It0 0O Ri000000000000
(oo
0000000000
10 o o
00000 OO00I0000I000

Loctite® Ultra Copper
R | 000I00boIbooInoon
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Tools & Aids

Special Tools You Can Make

Flywheel Holding Tool

000 0000001000000 00000I000I0 0001000000 000000
1000000000000 010000100000 00001000 000100000007
0 0 o

LR
O 0

L T

LR
N A R
O 8 A R
I A
IR A A
Qoiooonom

Figure 2-1. Flywheel Holding Tool.

Rocker Arm/Crankshaft Tool

Q00000000 00000000mI0I00000000I00 0 0100000mo0n
000000000IC 0010010 000I000o0toI00n0 000000000000
ooom

L 0 T A
0 0

L A
O A A W
0D0oCoomoIoom

L 0 A
0 A

I 1 A A A
O A A
I 1
0 A B T
0000 0n0moooooonD

Figure 2-2. Rocker Arm/Crankshaft Tool.
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Troubleshooting

Troubleshooting Guide

When troubles occur, be sure to check the simple

0 T o
considered. For example, a starting problem could be
0

0
0 T A A
I O A N W R WA
N 0

Engine Cranks But Will Not Start
(00 0OO0OO0mooan
o
0 o
(00 Oo00DoOInOOmon
[ 00 00000I0ICOn000000Om0o00ognaan
0 Tl T
( 00 O0OIonOCoodono
0 o o

9. DSAI or DSAMIOOIO00OONDOCNO00II O0000m
R o e a
D0 Oi00000I000c00000000m0ItOnOIn0o0m0ino00
mode.
0
hose.
0 o
00000000000000010000 00000

oo

oo
oo

Engine Starts But Does Not Keep Running

[ 00 O00000000ON000I000Imo00000

0 0 0

[ 00 000000I00IO0000000000I00 00000000 0001000000000
4. Loose wires or connections that short the kill

1000000000000 0I00000000I0000000

00000010000 000I00001000000

00000000000000000

I 0 e o

hose.

0000000000000001000000010000000n00n0n0 ol

000000I00000O0000;

Q00000010000 0I0000000N0mDOnOI0 000000000

mode.

[ 0m
[ 0m
[ 0m

[ 0m
[ 0m
oo

Engine Starts Hard

0 00
0 00
0 00
0 00
0 00
0 00

7.
0 00

9.
0o
oo
oo

oo
oo

| o o o T
R
OI0000OMNoomoal
01l

0
o

Low compression.

0 0 0 o
Weak spark.

o T 0 o
0 0
restricted.

OO0Ioomnoom

0

(00CO0INboIDOmooan

Engine Will Not Crank

0 00
0 00
0 00
0 00
0 00
0 00

7.

| o o o T
000000I00I00000000n
0000000000000000 Q000000 boon0n
01l
10
0 A
Seized internal engine components.

Engine Runs But Misses

0 00
2.
0 00
0 00
0 00

0 00
0 00
0 00

9.

o o

Spark plug lead disconnected.
0000Iooomioonnoom

O A A
00000IO00DO0n00000M000N00IonoOID0000n
ground the ignition kill circuit.
000000I000000000a0

O
0000000000001000000000000000a@

DSAIl or DSAMIODI000I00NC00I0000I O 000000
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Engine Will Not Idle

1 00 OI0I00O000000000m00000000 an

1 000 O00i0mooioo00DO00 O0iN000000000

1 000 0000000000000

1 000 0000000000100C00000a0

1000 1000000000000 00000000000 000000001000m00 O a0
O0oaoom

1 000 10000000010 0I00000 00000 000 000000000000

7. Low compression.

o

1 000 0O0I00I00000000000000000I00000O000000000000000 40
problem.

Engine Overheats
1 000 O0No000010000000000000000I00I000N0oi0o0m0an
shrouds clogged.
1
1 000 0O0O000DO0000I00o000
1 000 OI00IN00000000i00I0000
1 000 0000000000000
1 o o
7. DSAI or DSAMIOIONOOONOONOODI000I0 000000

Engine Knocks
1
1 000 0O0O000DO0000I00o000
1 00 OI0I00NO 000000000
4. Internal wear or damage.
1 0 o o T
1 00 O00moiooooon
0 00 01000000000000000000000]

Engine Loses Power
1 000 0O0O000DO0000I00o000
1 000 OI00IN00000000i00I0000
1 o
1 00 OI0I00O000000000m00000000 an
1
1 000 0OO0I0OI00000000000
1 000 0000000000000
8. Low compression.
9. Exhaust restriction.
10. DSAI or DSAMIOONODONOOO00N000I0: 00000
000 O00ODoooom
001 10000000000000000000000

Engine Uses Excessive Amount of Oil

( 00 DO0O000CNOIMOoN000N00Io00n

[ 00 OI00B00I00NO00000MDIN000OaIDOI0000000m
3. Breather reed broken.
4. Worn or broken piston rings.

(00 O O00orooomneoono

0 1 A

[ 00 D00DO00DOooOo0Omaan

0 0

Oil Leaks from Oil Seals, Gaskets

0 001 O00000000I00000000100I00000000001000000000000
2. Breather reed broken.

[ 001 DO000I00NO000000I0I000000m00000000

0 00 0000000000 000I0000001000000
5. Restricted exhaust.

External Engine Inspection
000000I00000000000I00000000000000000000000000 000000
10000000000000000I0MI0I00000000000000000000000
00000N00N0000000000000000)00000000 0000000 000
DI00000II0000000I00000I00000000000000I0000000
when it is disassembled.

= [0000000DONOODIOIOIrbCOO0onECmoa
B T A
N 0
0
0000ooomOOn

I O
R A
O
0 A
8 0 A

S N
0 0

&S 0 o
0
0 A A
0 0 0
clogged. These could indicate that the engine has
O

= [0000000Do00000tOonOOoODIOnDIom oI omoan
O 0
R A

R N A A A A W W
O A A A L
O0I00ooomon
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= [0000NO0COCOMICOIOInoooOooronOotonnooon
8 0 0 M A R
0 A

L T
0 T M R M T
8 1 TR
0 WM
0 0
anocn

Q0000 1000000I000000000000000000000
1000000100000 dI00IO000000000000
0000000000 OI0 D 00O 000000 O 000000
drainage.

Cleaning the Engine
0O00o0000000I000000000000000M00i00 000000000
000000I00000010000000000I00000010000000 00000
(MO000I0000000 0100000000 0 0000000000000000000007
(010000000 0000000 000000000000000000000 0100000000000
(000000007 00000000000 000000000 000000000
000100000000 0000000000 010000100000 00010000
00000000000 0 000I0000000N00No00I0mO0ma0 0l
engine parts. When such a cleaner is used, follow
the manufacturer’s instructions and safety precautions
carefully.

(00000001000 00000000 010000000000000 0 0000000000010
the engine is reassembled and placed into operation.
000000000000 0 0000010000 000000000000I000i0 0000000
0000010000000 00I00000I000 0000000100 DI0 000

Basic Engine Tests

Crankcase Vacuum Test
dI00000I00000dI000000100I0000000m0n0an

crankcase when the engine is operating. Pressure
I0000I000C000000000O000I00C000I0aININ00000e0
1000000000000 C000I00000000M0COI00000I00nOIo 00
(0000000C0omCIoo0NOC0DoNo0DI0000000mo000In00000

0000000000000 OmoIooonOooooo0olCmobmooom.
8
0 1
the Kits.

I 8

0 00

il

0 00

O A L W R W
B A
(N W W

Start the engine and run at no-load high speed
0

000000000 O 0000100000000 00000000o0mo0l
tube.

N
Oi0I000O000010.2 ecm (4 in.) 000000000000000000:
open side.

01 T ot
000010000 O00DI00000 OoND o0 0moCoiomon:
0000000000 010100 0000000 0100000000 0100001
0000000000000 000m0000I00 0000 0omomonn
table on page 3.4.

OI000MCO00oro0iid0lbefore stopping the
engine.

I8 0
N 1

0 00

0 00

0 00

0 00

I O A o

(000000000000 0000000000100 00000000 am00a0
opening.

00O00mOOI000000100000000000I00000000010mn000
the hole in the adapter.

Start the engine and bring it up to operating
0000010000000000I00 0O

0 00 1

is to the 100I00000I00OMNO0I00000000000 OO0

RO Ot O
the rightl0X000I000001000000000I0001000000000000
present.

O00000000I00000 O00000000001000010I0 0000000
Q000000 oIo00 000 0Nmo0iD Di0000010 000000000
pressure is present, check the table on page 3.4
I00I0000I000I000000I0C0IN0 000000
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No Crankcase Vacuum/Pressure in Crankcase

Possible Cause

Solution

A

N
(000000NooboooD

00
0

4. Restricted exhaust.

[ 00 ON00000O000I00000000000000:00000000000000000
reassemble, and recheck pressure.

2. Replace all worn or damaged seals and gaskets.
C000I0000I0mno j00 00000000 0000001000000000
O00I00000000000I000 000000 0000010000000001
[ o

0 0
0000000 oIoon

A T T 0

Compression Test

0000000 000I0001000000I00 00000010 100000010000 00000
00O 0000000010000000I0 0000 00000000110 0000000000 al
000100000000 0000000000000 01000000000
00O 0000000010000I0000 000101000 0000000 00000 D100
0000001000000 00000

Cylinder Leakdown Test
Q0000000000000 0000000 010 0000000 000100000 00000
(010100 O 0000000000000 0i00000000000 0100000 0 0001000
0000000000 0010000000000 00000000010000

0 o
onoom

000000O000 D 00000010 000000IN0inno0inI O 000
I00000000001I00000 O 0m00000i000 O 0000000000000
(0000000000 00000000000000000 00000000 0000000000
adapter hose, and a holding tool.

Leakdown Test Instructions
0 000 0DO00I000000000000i000000000iC 00O o nn

1 00 00O000n0OI0000000000000000100 0000000000000 10
engine.

0 00 000000000I000000000I0 00 D oi00000 0000
00000000000 0000000000000 010 0000000000000
the compression stroke. Hold the engine in this
position while testing. The holding tool supplied
00 o
(00000000000000I000000000000 0000000000000
I00M0000MN00I000000000000000010000001000000010
000Io00Io0I0 00000000000 01000000 000000000
is perpendicular to both the holding tool and
000000000000

O A
00000000000 OmbooonbotobibOoobroan

N 0 0
8 0
O] T
(IO 0000100000 IoboIbrobmib b biooon

I 1

O 0 0
direction.

4. Install the adapter into the spark plug hole, but
N A A A A M A

[ 000 0000D0oIo0ninnoboootooonotoroommoniomuo
tester.

6. Turn the regulator knob in the increase direction
O M R A W A
N A

L 0
0 o AT
1
escaping air at the carburetor intake, exhaust
outlet, and crankcase breather.

[ 00 DO00oiodnboriobooiotooiornouibrdobomoo
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Troubleshooting
Leakdown Test Results
O000000I00MN0OI000000000000000000 «veveeeereseeeree s 0i000o00NOn000nOooonn
OI000000I00MN0OIC0C0000000I0O ceeteeeeeeeeeesesieieie e 000000N00I0COCo0nNC000NO 0000000000000
00000000000 10000000000 c.ttre sttt 0 0 o
000000CCOC0NOIRIOO0IN0000000000 cteieeerereeeee e QI0i00II00o000n0no000I0bo00nooooan
O00000000OI00N0I0O00000000m0000 000000 ¢ kveeeeesee e Engine is still usable, but there is some
wear present. Customer should start
l 0
00000I0CCOC0N0IROI00000000I0000 ket 0 T o
wear. Engine should be reconditioned or

replaced.
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Section 4
Air Cleaner and Air Intake System

Air Cleaners

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.

PRO Series "Increased
Capacity" Elemengand
Precleaner

Standard Element and
Precleaner

Standard
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.

NOTE: Operating the engine with loose or
damaged air cleaner components could
000O0000mo000I0I0N 00000000 000010000000
premature wear and failure.

Precleaner Service

If so equipped, wash and reoil the precleaner every 25
hoursI0I00000000000O000/0000I00000I000000 0000000000
or dirty conditions). Replace the precleaner annually
or every 100 hours.

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

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.

5. Reinstall the precleaner over the paper air cleaner
element. Secure the element with the latch.

6. Close and latch the door.

Element

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 hours!001000000000000 0000000000000
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.

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.

Clean the air cleaner base as required and check
condition.

Reinstall the precleaner (if equipped), over the
paper air cleaner element and install on the base.
Secure with the latch.

Close and latch the door.

Air Cleaner
Element
Base Precleaner

(Some Models) \/f =4
e

Air Cleaner \ﬁ\é
| _
Studs (Z)X fi\\zl\;
b;& |

\;i‘dl/i :

~.

Carburetor
Gasket 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.

Breather Hoselll[(OOOO0O0000I000ON0IDO000000000O]
air cleaner base and the breather reed cover.

NOTE: Damaged, worn or loose air cleaner

00O00000I0I000I0NoOIn0Onoi00INIDN0I0moan
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.

1000 O0O000mODidoidboidboooDoooooiboruoroono
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.
0000000ODmOomoooooonoOnird 6.2-7.3 N-m
(55-65 in. Ib.). Torque the blower housing screws
to 4.0 N-m (35 in. Ib.), and the two front HI-LO
screws to 2.8 N-m (25 in. Ib.).

Air Intake/Cooling System

To ensure proper cooling, make sure the grass screen,
000000000I0000000000000000000000 0000000000000
engine are kept clean at all times.

Annually or every 100 hours!0I0000000000O000000000
under extremely dusty or dirty conditions), remove
the blower housing and other cooling shrouds. Clean
(00100000 0I000ID00I0000000IE0000000I00I000000000!
Make sure the cooling shrouds are reinstalled.

NOTE: Operating the engine with a blocked grass
000000NCII0ID0I0000000I000000100000000001
cooling shrouds removed, will cause engine
damage due to overheating.
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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.

A WARNING: Explosive Fuel!
o o o
1000
000 Tt
0 0 it

8 A

0 A A A W A AN
0000000000000 onE 0O oooC oo uomonnooRioomon
0ooo

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

e Fuel Tank

Fuel Lines
In-line Fuel Filter
Fuel Pump
Carburetor

Operation

The fuel from the tank is moved through the in-line
1w
equipped with a fuel pump, the fuel tank outlet is
located above the carburetor inlet allowing gravity to
feed fuel to the carburetor.

000II000ID0000RI00I0000000000000N0D Oro0omn
drawn into the carburetor body. There, the fuel is
mixed with air. This fuel-air mixture is then burned in
the engine combustion chamber.

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.

100 O0000NOo0I00000001NCOI0000000 00000000000
season, to minimize gum deposits in your fuel
system and to ensure easy starting.

< Do not add oil to the gasoline.

100 O0O00MO00000NE0NCCmiCc00N00000I000 O00mnoa;
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
0000000000000 0000IC0000000000I0000I0000000010001
N o o

Gasoline/Ether blends

O 0000MO000000I0 00000000 O 00000 001000000001
0000000000000 000010 00000 010000010 0001001
volume) are approved as a fuel for Kohler engines.
O010000000mo0I0I0000I0000I000I000000000000
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Fuel Filter

O 0010000000000 0010 000100000 o 010000
000I00000I0n00000I00I0IN0nN00OmNo0ooDlannually or
every 100 hours!OII0I0/000000010 0000000000

Fuel Line

(0100000000000 0000000000 ot0oio0n
Regulations, these engines use Low Permeation
00 0I00100000000M0 00 0no0inC00noI000no 0 o0
requirements. Standard fuel line may not be used.

I 0
0 A

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
8 Tt 0t 0
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.
¢. 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,
I . M

0l
pump.
01 0O00O000000I0CmO000 On00100i000 0000000
fuel pump.
01 DOI0I0ooNooooo Onooi0D00 0100000000
0000N00I0000000I00000I0i0I00000000000a;
000000000

o o T30 T
fuel pump (Test 4).

If fuel does not!00ONI0ONO0NICONO0000DO0]

B 0 0 0 0
0001000000I00N00 00 00INo0N000o0inNotomonnoooan
problem and reconnect the line.

4. Check the operation of fuel pump.
00 DO0O0000000Cmo0n00Omn00nonnN0 o000
carburetor.
b. Crank the engine several times and observe
oo

4. |If fuel doesD0ONIDONNOCIIOOTOO00DIDONOOMNON
carburetor. (Refer to the Carburetor portions of
this section.)

If fuel does not!D0ON00ONO0NIOONLO0000O0IO
clogged fuel line. If the fuel line is unobstructed,
0 A A
line. If none of the checks reveal the cause of the
problem, replace the pump.
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Fuel Pump

General
0t Tt
pumping action is created by the oscillation of positive
and negative pressures within the crankcase. This

00 oo

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.

Inlet Line

Figure 5-1. Pulse Pump Connections.

Performance

O100100000000000000000010 0002 0000010000
(0I0CIN0IIOI0aI01000000000000I0I0000 000000000 an
0 T T o
I e o [

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
0001000001000000100000n000o a1
1000 0000000000 0100000000000 00to0moooo:
the pump.

0
make sure opposite end is properly connected
into valve cover.

00001 COo00n000N0000000000000000000n
pump is consistent with the removed
pump. Internal damage may occur if
installed incorrectly.

0l 00000M00I00ODN00000O0I00000000I000I00000!
screws. Torque the screws to 2.3 N-m (20 in. Ib.).
0 0
0

Carburetor

General
00000000OI0I0I000Io0ID00I0 000000010 100000000000
O0I0I0IDoOI00NC00010 0000000000 000000000
000000000001000000000m 00000 0000000000 DI0ID0 00000000
a self-relieving choke. These carburetors include three
main circuits, which function as follows.

Float Circuit: The fuel level in the bowl is maintained
0000000000000 00000000I0N0C0I0000000000007
00000 C0M0N000n000n0 D OO 00000000 000000000000
O 000N00moo0I00I00000 000000 DonNO o000 omon:
fuel pressure will push the inlet needle away from
the seat, allowing more fuel to enter the bowl. When
0000000000001 0I00000000000010000 000000 00
000001000000 00000 0000000000I00 0000000000 e
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Slow Circuit:II000I0I00000I0IOIIOOMNO00CNNOND00I00I00000000 D OI0o0N000I0 OI0i0oomrO0Di00inio0iu O oonn

0 0 0 0 T
B 0 0 A A

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

I 00 T 0 T 1 A

0010000000000 000010 000 00000000I0I000I0 00000010 00000000000000000 0 000 00I0000000 0010 1000 0000000000 0 00
10110000000 0I0000I000IC 000000000010000000000010 000000 0100010000 000i00000I0 0 0001000000000 0100000 Q000000
becomes great enough so the main circuit begins to work.

< Jan

Fuel

Mixture

Slow Air Bleed Jet
Main Air Bleed Jet

N
Choke Valve i

o

Bowl Vent

e = — - |
— === — — Nikki Carburetors Onl
0 —~ = | Nikaca " y
=< Idle Speed || [Fo3eEIIIIoos 3"5—1‘@: Idle Limiter
,(A%thvgtment |I ﬁ Idle Port\"'/ et
Screw II H =
[ B o
Fuel Inlet II — gt - et
i H c d/Preset
Somt :W_‘i\ Float I “ Low (die)
L — ) |I % Mixture Setting
Float Valve D Main
Emulsion ||
Hole II /
Main Jet 0 |
e
Pro ression/
| g
I Chamber / .
%4— Low (ldle) Mixture Screw
" Transfer / )
Slow Jet g ¢ Spring

/ ¥<—Idle Limiter Jet

]
«—|dle Port

Idle Progression Holes

B

<< Throttle Valve

Slow Passage Pipe

Main Jet

Fuel Shut-Off Solenoid
with Main Jet

Figure 5-2. Slow Circuit (Typical).
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(\YZE U1 @4 1 81 10 0 1 T 0 0 0
i 0 0 .0t T o

N O 0 A
8 A
000000 00mICoooon

—————— o <:| Air
. Idle Speed_I

(RPM) Il Fuel
Adjustment ||

Screw || Mixture

Fuel Inlet -

Float Valve Seat

(oA
Float Valve _ Il
. Main Emulsion

Main Jet

Il
Keihin
I %:>Carburet0rs
” g Only
Main Air Bleed Jet _ — E 'ul |t|
-~ 2
Choke Valve
N .
> S Y D
— o
Bowl Vent\ = | A \‘\\\
< S~ | &~ > Throttle valve

e Main Nozzle

\ Main Jet

Fuel Shut-Off Solenoid

e Wwith Main Jet

ez =

Figure 5-3. Main Circuit (Typical).
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Troubleshooting - Carburetor Related Causes

Condition

Possible Cause/Probable Remedy

0l 0OO0I00I000DI0I0COOm0000I0000000!
or stalls at idle speed.

0 0m

0 1 0
0 0 1 B

000 0000000000000 0000000oan
black, sooty exhaust smoke,
0t o A
governor hunting, or excessive
(000C00Io0DOIDOm

2a.
000

0 0m

d.

0 0m

0 0m

[ 0m

Clogged air cleaner. Clean or replace.

0 0 e o
linkage to ensure choke is operating properly.

01 o o o o o
fuel needle (some models).

Float level is set too high. Separate carburetor air horn from
00 0 0
Replacement procedure.

Q0000 0000N00n0000INr0000I0000000000I0roitooi0o0di0noan
seat and blow with compressed air.

0 o o
needle. Clean vent, ports, and air bleeds. Blow out all passages
with compressed air.

0000NO0o0000I0DO0O 0000000000000 000MDIoon0mon
leaks.

I A
0

oo

000O10I0IN00nO00000000NO 0000000000 0000n0 00000 D100
fuel needle (some models).

governor hunting or excessive b. Float level is set too low. Separate carburetor air horn from
1000000I00DOIoO0D 0 A
Replacement procedure.
[ 000 0000ID0I00IDI0Do0ONOINIIoINO0N000000EI000000000N00O 000N an
100 1t T
blow out with compressed air.
4. Fuel leaks from carburetor. 4a. Float level set too high. See Remedy 2d.
b. Dirt under fuel inlet needle. See Remedy 2e.
c. Bowl vents plugged. Blow out with compressed air.
d. Carburetor bowl gasket leaks. Replace gasket.
Troubleshooting Checklist = Make sure the air cleaner base and carburetor are
When the engine starts hard, runs roughly or stalls securely fastened to the engine using gaskets in
at low idle speed, check the following areas before good condition.
001000000 O000000 O 0o 0N00I000 000000
= Make sure the air cleaner element (including
0 i the precleaner if equipped) is clean, and all air
gasoline. cleaner components are fastened securely.
= Make sure the fuel tank cap vent is not blocked = Make sure the ignition system, governor system,

and that it is operating properly.

00000000000 0100000000000 0000I00 000000
are operating properly.

= Make sure fuel is reaching the carburetor. This

I00I000000000000000IC0In00DO0oooriCom If the engine is hard-starting, runs roughly or stalls
10 0 A A m T at low idle speed, it may be necessary to service the
fuel pump for restrictions or faulty components carburetor.

as necessary.
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High Altitude Operation

O 00010000000 00000000 010000000 0 00I000 00000
(000OIOIID00IN00000I000000 100000000 001000000
over-rich. This can cause conditions such as black,
0000000000000 O000100O00000001I000I000000010000
power, poor fuel economy, and poor or slow governor
response.

0000 O00000000000000I0000001001000 01000000 0 000000000
00001000000 00000100001000]0 0000000000 00i0100n0 01000000
0000000000000 0o O 0000100 00000000100000000000
00000001000100000000000000a0010000010 00000000000
correct kit number.

Fuel Shut-off Solenoid

(1 00000000000000100000000000010100I0I000000monan
00I000I0M000IDI0000I000NO 0000000 DI00N0 000000000
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
(000I000000000000000I001000000000000000000000000000

COI0Omnm O 0i0noom O 000100000 0100000010000 o
can determine if the solenoid is functioning properly:

[ 00 0O00000mO0IO0I000Im0 O000n00I00i00000Im00 a0
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
0 0 e 0 o T
remaining fuel. Take the solenoid to a location
with good ventilation and no fuel vapors present.
110
and on, is also needed.

[ 00 DOD000OOIODO000000000D Oii0000I00n0 000000
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
0000010100000 0000 0000000000000 0 00000
verify operation.

| an RS

Fuel Shut-off k-3
Solenoid —— 5 -

1

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

Carburetor Adjustments

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
1
o A
0
000 T A o
model and application, may also be equipped with a
Governed Ildle System.

If the engine is equipped with a Governed Idle
System, refer to Models with Governed Idle System
0 o
additional step to the listed procedure(s) is required.

I Ot T
O

00000 00O000000000b00I000ID000NIc000mn0aD
0 0 T
01w o
0l R
performed within the limits allowed by the
cap.

Adjusting Low Idle Fuel and Speed
O0100I000000I0000000I000O0o0ntoOeo0oon0oan
000

1. With the engine stopped, turn the low idle fuel
0
lightly. Access this screw through the air cleaner
0000000000 000000000 a00an
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1 il 0 o
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

Low Idle Mi
Adjustment
(Some Models)

Idle Speed (RRMY)
Adjustment Screw

Air Cleaner'EIement :

Figure 5-6. Carburetor Adjustment Screw
Locations.

2. 00000O00000I00000000C000N00I0000000 01000000
out (counterclockwise)lI0OMIOONOD00O0O0O0
0oo0omooon:

0 000 Ooo0oo00IoCO0I00I0C 00 0IDn0 0000000000 00D
to 10 minutes to warm up. The engine must be
00000000000 00I00I000000000000000000000o0
(0000000000 000I000000I00 000000001

00000 0000000000000 00I0I0010I0000000 0i000000
(0000000000000 0000000000 O 000m0I00000.00
loaded. Check to make sure the plate moves
(0000101000000 0NOI0 00 CN0 00000 0m000mo0m
delivery.

4. 0000I00C000I000000000000n00n000000i000mon
into the idle or slow position. Set the low idle
0 T
10
the speed using a tachometer.

10
the application. Refer to the equipment
manufacturer’s recommendations. The
low idle speed for basic engines is 1200
0 o
the low idle fuel needle, the low idle
speed should be 1200 RPM
(0I00IooOn

0 1
into the idle or slow position. Turn the low idle
0
speed decreases and then back out approximately
10 o
performance.

I A
N A A W M R

Models with Governed Idle System

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
0000001000100010000000000000000000000000000 .00
secondary spring connected between the governor
1000000000000 0000010000 0000001000000 4000
00000000000000000010000

The system requires an additional procedure for
00000010000000I0000010000 00000010000 000000008
required proceed as follows.

[ 000 D0000001000000000I00000100I000000000I0000 00000
following the appropriate instructions covered in
this section.

0 00 0000000000000 000000I0010000I0 00000000
Hold the governor lever away from the
0000000000000000000001000000010000I0 000000000
000000000000000100 000100100000 010000 (00010000001
I00I00000000I000000000N000I000000000000 00001
100I00000IC0001010000 0000000 0100001000000 000l
RPM.

5.8



Section 5
Fuel System and Governor

0 0 0
to return to the governed idle speed. Check
it with a tachometer against the equipment
manufacturers recommended idle speed.
0000000000I000000n00O0onCCnonitoooan
(approximate) higher than the low idle speed. If
N 1
on the speed control assembly to set.

( [ O00I00CCOoooodn

’ vaerne’

Idle Spring .

Figure 5-9. Fuel Bowl Removed from Carburetor.

Y o A A B

O1010000N000100DI000000000000 001000 000000000
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

8

Figure 5-8. Holding Throttle Lever Against Idle Stop
Screw.

Carburetor Servicing
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
000O000000I000000000n00000000I00000 O 0i0000n

fuel into an approved container. Save all parts. See

Oooonomoan

Figure 5-10. Removing Float and Inlet Needle.

0 00
required, before installation of new parts.

100 OD00O0NO01OInIO0000010n00 000000 oeooa
0000 0
metal tang should point up, with the needle valve
0000I00ID00O0N000I0CCo0noa
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- @

Figure 5-11. Float and Inlet Needle.

0 T 0
seat and carburetor body. Insert the new pivot
0000000000000 00001000000000000000000007
000O00000000010000 000I0I00000000!

Figure 5-13. Checking Float Height.

00000 0000o0noioooooofioOno0noomoan
surface, not the rubber gasket, if still
0oooooa

1 o o
carefully reinstall the fuel bowl, with the
01000000000I00000000000001000000000 0 0o0000
with the four original screws. Torque the screws
t02.5+0.3 N'm (23 £ 2.6 in. Ib.)[000000000C
accelerator pump hose (if so equipped), and
1 0

Figure 5-12. Installing Float Assembly.

[ 000 O0I0D00060000I000D00I0oIoD000IDobo 0000
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
(00I000000I00000I0000000

0 000 i e
0 o
the fuel inlet needle without depressing the
center pin.

[ 00 DODiDofooomooonoooorooiooiboonmon2.0 mm
(0.472 in.)ID00D000OIOOONNODIO0DIODODODEDOO0
A
O 0 A
(000Ionooooenm

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.
00000000 0I00000000C0IDI0Ia0000 00000

0 [ O00IDI0000Io0oan
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Figure 5-15. Fuel Bowl Removed from Carburetor.

0 o
necessary unless a Fuel Solenoid Kit
(obtained separately), is also being installed.

[ 00 000O00000010000000In000OI000mDIn0mo0ming
0000o0no00n0I0N0000000N000i000 000100000
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.

[ 000 00O0DO0OOIomoooOnoinobboobbmioORoo
0 0 M
0 T
0 0
0 0 1
removed, the main nozzle can be taken out
0 0
I 0 o )

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 5
models). Discard the gasket and screws only.
100 000O000m00IN00n0000I000000000000I000m00n
screws and springs from the carburetor. Discard
the parts.

00001 0000000000000I0I00 010000000 0000000
appropriate cleaning and installation
of the parts in the overhaul kit. Further
disassembly is not necessary. The
(000000I000000000 0000100000000
00010000000 000I000 01000000000
serviceable items and should not be
00000001000I000001000000000 0000000
serviceable, however it should not be
removed unless a Choke Repair Kit will
be installed.

1000 OI00OMN00I000000000000 0000000000000
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
ooooe

1000 O00COO0IN000000000000000 D 0000000mnonon
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.

T 0 A
O A 0
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Figure 5-18. Installing Main Nozzle and Main Jet. Figure 5-21. Float and Inlet Needle.

1000 100000T000I0e O NoNooaIn0anitonoNooomniioal - Do 000000II00I0000000M 2000000000100 000000001

80 seat and carburetor body. Insert the new pivot
10 A
I o

Figure 5-19. Installing Slow Jet. - -
Figure 5-22. Installing Float Assembly.

D00 O0I000I0000000000I0000I00000100000000 0 0000
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
(00100000010000000000000

00000 0001000000000001000000001000I000000n
I0000010O0000000N00I0000C000C IO
rests against the fuel inlet needle,
without depressing the center pin.

D00 DO0DO0o00Noo0rO0iDon00in0NO00n12.0 mm
Figure 5-20. Installing Plug into Slow Jet Tube. (0.472 in.)IO0000000DOOINODO00IDDODODEMIOO0
00000000 01000000000010000000 0000000000 00000
1 0T T (000000000 EN00I000000000000I00NO00IC 000w
0 (0001000000000

metal tang should point up, with the needle valve
hanging down000000000100000
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- ¥ \

Figure 5-23. Checking Float Height.

1 0
00 0
bowl and transfer passage (if so equipped). See
Uin0ooiooon

Figure 5-24. Installing Fuel Bowl O-Rings.

D00 100000000n0000001000000010000000000bon000
with the four original screws. Torque the screws
t02.5+0.3 N'm (23 +2.6 in. Ib.)[00000I0000000CE

Figure 5-25. Installing Fuel Bowl.

A T R A
carburetor. Secure with the two large-head screws
O
a fuel solenoid), to the original screw location.
Torque the top cover screws to
25+03Nm (23+£2.6in.1b.).

17. Place the longer new spring onto the idle fuel
I 0
0 0 o
O R M

|

Figure 5-26. Installing Idle Fuel Adjusting Screw
and Spring.

N

18. Place the shorter new spring onto the idle speed
O
UooooonbiobiimelitoititibonbotioibitoUnoooagn
A N o A A M

Figure 5-27. Installing Idle Speed Adjusting Screw
and Spring.
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Choke Repair
1. Remove the carburetor from the engine. Discard
the old mounting gaskets for the air cleaner and
carburetor.

1 000 OI0COO0I00000I000C00INC0IN0000I000OI000moa
self-relieving choke mechanism thoroughly.

L 0 T
A |

4. Note the position of the spring legs and the choke
plate for correct reassembly later. See Figure
1 [ O000NO00O000000ImO0mnii00o0000I00Im00I00000
O0000mo00In0000I00001N0 0000100000 0000000
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
0 s o o o
Check that the choke lever pivots freely without
0000000001000 000 00ne000i000a1000an

Figure 5-28. Choke Details.

[ 00 O00I0I0000OI000000000I00000I0 00000000 000010000
00i01000000000100000000000010000100010000000008
lever from the carburetor housing. Save the
bushing to use as a driver for installing the new
bushing. Discard the old lever.

[ 00 OI00OIO0ImONOn0000I00000100000000000000
required.

7. Insert the new bushing through the new choke
lever from the outside, and start the bushing
10000 O00m0000I000000000I00m0 0000001000000
so that the protruding boss on the carburetor
housing is between the two stops formed in the
000000000m0001000000100001

Figure 5-30. Installing Bushing.

9. Install the new return spring onto the new choke
N O 0 O o [
the two formed stops on the end of the choke
0 0 M
this location during the following step.
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Nikki Carburetors

Float Replacement

If symptoms described in the carburetor
(0000000000000 O00n0000000I000IICO00Na00CI0 a0
00O0000000I0060000000000 d00IN00/0000I000020000
0000000000000 00n D000 DoNOINNOI00 000000000000
and inlet needle or valve.

1. Remove the air cleaner and air intake
components from the carburetor as described in
Section 4.

2. Disconnect the fuel inlet line from the carburetor.

Figure 5-31. Choke Shaft and Spring Details.
1 001 OI000000000000000000000000I0 0000100 dmo0n

afa i a(alualala asiatulalm il ma(afufa a i m i ialag carburetor. .
N R o o 5
inner leg of the spring, against the formed stop 4. Disconnect lead wires from fuel solenoid-
within the choke lever as originally assembled. equipped carburetor.

0 T O
spring must still be between the formed stopsof 1 gy pYOMODINONOOOOIONDOXOONONNNCNOOMNDO O
Ihooodnoon! Remove the fuel bowl retaining screw or fuel

. N O o M

11. Place a drop of the Loctite® on the threads of each container. Remove the bowl from the carburetor
R T T body.

0 T
The larger cutout must be on the right. Close
the choke and check the plate alignment within
the carburetor throat, then tighten the screws 7
securely.0I00000000000OCOCL f
16.5 mm
12. Check for proper operation and free movement of (0.65in.) v
the parts. Install the new cap.

Always use new gaskets when servicing or
reinstalling carburetors. Repair kits are available
which include new gaskets and other components.
00000000000000I000I0 oMo 0001000I00000010000 00000000
0000000000 000000000000

Carburetor Repair Kit

Float Kit Turn Carburetor

Solenoid Assembly Kit Upside Down

Choke Repair Kit Figure 5-32. Proper Float Level.

0000 000NN00000000000000000000I000000

DI0ommoonom00000000 00000000 a0 0 0 W A

A A A
0000dboOtIOIoorCNOtCoIobnoOm O oo omom
0 O A
A A T R
0
wrong.
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0 T
(000I0I00000In 0000000t 0000moo0000m
and seat. If dirty, blow out with compressed air.
000000100I000000 0 0000000ID0I000000I0mamon
kit.

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. Ib.).

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

Disassembly
i
000
0 T
number and the Nikki lot number are stamped on
1 o v
Refer to the parts manual for the carburetor involved
to ensure the correct repair kits and replacement parts
0 o
0000000000ON00ID00M0010001000000000000

1. Remove the fuel bowl retaining screw or solenoid
assembly, then remove the bowl and bowl gasket.
0 0 o
mounted in the tip of the solenoid pin. Be careful
that it does not get damaged while the solenoid is
separated from the carburetor.

0 0 1
(00roomnootCoobooboan

0
solenoid-equipped carburetors.

0t o
i o o
carburetor body.

0
(00I00000N000IN000O0I o000 Oooioo0ooonan
assembly out of the carburetor body. Disassemble
00

0 o
cover to the body, remove the cover gasket.

1 001 00O000I0000000n00nN0Cioomo0ID00000000Im000a1
if it does not have a limiter. Remove the idle
0000000000 OI00000001000000000i00000I000 o0
0000000 O oIOnooo00 0 0000010000018 000000000
considered non-serviceable, the carburetor is now
completely disassembled and ready for thorough
inspection and cleaning.
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Some
Models

1. Carburetor Body

1000 1O000DO0NUOiDiiioomoooto
1000 1O000IDO0NUOiDiinoomaooan
4. Passage Cover

100 DODODIOooooo

1000 DODODOoooonoomboooO

7. Main Jet

8. Ground Lead (Solenoid only)
9. Fuel Bowl Gasket

10. Float Kit

11. Fuel Bowl

12. Bowl Retaining Screw Gasket
1

1 o Y
D00 DO000OI0I0000000000

D01l DO000ioIonoon

1

18. Choke Plate

19. AirFilter

20. Collar

21. Spring

22. Ring

D00 DOoODiooooo

24. Idle Speed Screw

D000 0000I00DobiooooO

D00 DO00000O0O0ooComon

*Included in Carburetor Repair Kit.

Figure 5-33. Typical Carburetor - Exploded View.

Inspection/Repair = Inspect the fuel inlet needle and seat for wear or

To clean vent ports, seats etc., use a good damage.
commercially available carburetor solvent, such as
Gumout™, and clean, dry compressed air to blow out Ll
internal channels and ports. Use a suitable shop rag to needle (if equipped), for wear or grooves.
0 A

= The choke plate is spring loaded. Check to make
Carefully inspect all components and replace those sure it moves freely.
that are worn or damaged.

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

LA 0 o R
I A
fo00oobiooombogooo
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Always use new gaskets when servicing or
reinstalling carburetors. Repair kits are available
which include new gaskets and other components.
0 o
0ON0I00IioO000000000an

Carburetor Repair Kit

Float Kit
0
0 o
Solenoid Assembly Kit

Reassembly Procedure

Reassembly is essentially the reverse of the
disassembly procedure. Use new gaskets, springs and
00I000I00I0000O0b0IC0000000NOINR 0000000000000
kit. Also use new carburetor and intake manifold
0
0 A 0 o
0

Governor

General

0 e
mechanical governor. It is designed to hold the engine
speed constant under changing load conditions. The
000000000000C0O0I00NO0oOCoNOnNOLooman
inside the crankcase on the oil pan, and is driven
0000000000 E00O0000I000100000000I 0000000
follows:

= Centrifugal force acting on the rotating governor
10 o o
outward as speed increases. Governor spring
tension moves them inward as speed decreases.

100 O00ooio0OoonmOoo0i00iIDo00moContooomon:
regulating pin to move outward.

= The regulating pin contacts the tab on the cross
08
000000COID00000000N000000r00mtoo0bon0rno00
0000000000 0I00N0000000e000I0NioooOI00omon
(00I0000000N0000CNi00I0000 0000000000 00monn
00000000C0000n000I0I0 0000000

1 0 0
in the fast position, the tension of the governor
000I00I001000000000I0I0InI0ID 0000 0oomaonn
engine is operating, the governor gear assembly
is rotating. The force applied by the regulating
0 T
(000000I000001000I00200000100000 00000 0inoon
the force applied by the regulating pin balance
each other during operation, to maintain engine
speed.

= When load is applied and the engine speed and
governor gear speed decreases, the governor
spring tension moves the governor lever to open
o T o T
into the engine, increasing engine speed. As
0000000000000n00I00200000000I00Niooe00tioom
spring tension and the force applied by the
00 0 0
a steady engine speed.

Adjustments

General
000N0000000010000010000000000It00Ioonooomon:

0 00 T
constant, depending on the engine application.

High Speed
Adjusting

Figure 5-34. Governor Controls and Linkage
(External).
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Fuel System and Governor

Initial Adjustment

000000000010 0000 000000000 0i000000001000001
1000000010000 00000000 000000000 000000i0100000
0000I000I00I0000000moaan

8 T )
1001000000001000001000000I000 00000000000
carburetor.

2. Loosen the hex nut holding the governor lever to
0 o

[ 00 OO00NO0I00000000000000000 O00000I00000000000001
(00000 O00000I000000010000 0000000100000
in position.

4. Insert a nail into the hole in the end of the cross
0000I0000000I000IDoOcounterclockwise as far
as it will turn, then tighten the hex nut securely.

Sensitivity Adjustment
000000000000INOIN0IOI0 0000000 DI0000000I0000 000000
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
0000001001000 0000000000 000000000 00I000000000000

0 i

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.

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

N
control to fast. Use a tachometer to check the
RPM speed.

1000 0000000m000000100000m00I0100i00000000100000a1
screw. Turn the screw counterclockwise to
decrease, or clockwise to increase RPM speed.
Check RPM with a tachometer.

100 O 00On0oiCoomooimoOnoo00noonnooon
retighten the lock nut.

00001 O 0001nborNoooninmoonoboneoomornoomea
are routed side-by-side, especially under
a single clamp, there must be a small gap
between the cables to prevent internal
0I00I00I0000n000i000o0ooNooInomOon
been completed, check that there is a gap of
at least 0.5 mm (0.020 in.) between the control
cables.

Left Side Pull

Choke Control Cable

Choke Control Lever

Throttle Control Lever

Choke Linkage

O

5

"~

Throttle
Control
Cable

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

High Speed
Control Lever

Throttle Control Cable

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
Rt 0 o A A ]
surfaces. Other component areas are splash lubricated.

B 0
(O 0
.t o A A
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.

Oil Recommendations
0 o A A AT
crankcase is extremely important; so is checking oil
omoinooinboooioibonmidoibmonbo oo

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
N O Y M

RECOMMENDED SAE VISCOSITY GRADES

5W-20, 5W-30
]

Kohler 10W-30

32 40 60 80 100

°F -20 0 20
°c30 20 -10 0 10 20 30 40

TEMPERATURE RANGE EXPECTED BEFORE NEXT OIL CHANéE

* 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.

NOTE: Synthetic oils meeting the listed
T A T T
performed at the recommended intervals.
UO0O000000IonoQiomnloomniobomnobibobonto
.8
operated for at least 50 hours using standard
8 A R n
synthetic oil.

0 0 A
service class and SAE viscosity grade. See Figure 6-1.

Figure 6-1. Oil Container Logo.

000N00I000mo 0000000 0001000 0000000000000
such as APl SERVICE CLASS SJ. The symbol may
0000OI0000I00000000000000I0000000ISH, SG/CC, or
CDIO0nmnoniinooomo0mnoo O on000i0000i0I00000Io000:
0OI0O 0000 000mmnoI0 00000000000 000000001
000000000 D 000000 00000000 000N0N O 000000
fuel economy in passenger car engines.
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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
(omooo

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
(0010000000000 000000000 O 00000000 0000
Qo000 000I0000I00000I0N0 010000n00 0100000
(0000001000000 00OI00I00000010001000 00000000

Oil Fill Cap/

Dipstick

Qil Fill
Tube

Figure 6-2. Oil Fill Cap/Dipstick and Oil Fill Tube.
T T
.0
0 0
00 0 o
0000000000 0n0Io0no Oo0n0ooNomoonoo0o0n
leads. Do not (0000000000 0IT000I00000000N0000
See Figure 6-3.

Qil Fill Cap/

Dipstick \ +

Oil Fill Cap/
Dipstick

Tube

Incorrect Correct

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

00t T
0 o
00000M000I0000001000000000 o0 0i0000000I000 0000
T
mark, drain oil to reach proper level. Reinstall the
0IOI000000C00a000n00000000mNoanm

0
0 0 A M
B T
0 0 T A
O A A

—_—

Operating

Range
—_—

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

Changing Oil and Oil Filter
000000N00IDIDOOIDII0N00lannually or every 100
hours of operation (more frequently under severe
000OmoooomOoomdiionoootOtooooonUibooboobom.
O 0 0t T
dOo0onooomomoa

I T 0

I 0t A L
O A A
0 A W R [

1. The drain plug is located on the starter side of the
oil pan. See Figure 6-5. Clean the area around the
000000010000 00000 0IN0000000000001

Oil Drain Plug
Figure 6-5. Oil Drain Plug Location.

(00 00O0OONOoo00aDi0NDOronOnmenan
dipstick.

L A
plug. Tighten 000IOIO0O0IOTOOT.
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[ 00 0bOoooooomibntooioimbiioOnuooo
I A A O | O

Oil Filter

Figure 6-6. Oil Filter Location.

0 0w
0 i o
type, in through the threaded center hole. Stop
0 0
0 o
00000000I00NO0I0me0 O 0Io00om

L A 0 T
0 A

0 00t i
(100000100010 I000I000 O000I0 000000 0000000000
0000000000 000000100000 0000m00I000000n
additional 3/4-1 turn.

A0 A T
0 T 0 .
108 A

L A o [ A W

10. Start the engine and check for oil leaks. Recheck
oil level before placing the engine into service.
00000n00I0000C0N00000000001D00tNRoono O
OI000000N00I00oI 000000 O 0ni000I0000000m0an
level on the dipstick.

Service Oil Cooler

0 0 1 o
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.

O 8 A T W [ R
A T A
] 0 A A
I 0

0 0 A A

000 000000bOI0INC Donoibo0I00NDo0Ooomn0oomooooon

O T

Figure 6-8. Cleaning Inside of Oil Cooler.

Oil Sentry™

General
0000100000001000100000000100000010 0000000 0 m

1 0 o
00000000I00000I0000 OdI00I0000000000100 0000000000

0 o o o )
O0000000I0000000000000I0 0000100000000 an

000000000000 OIN00I0OC0I0000N0I000001I0Co000mo0n
the oil pressure increases above 3-5 psi, and make
0
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0000000000000 000000000000100000000000 0 00w
0000000000000000000I00000000I0 0 ii00I000I0010000m00
ground the ignition module to stop the engine. On
000000000I0000000 00000 0 CiI00000000 0 0 Q00000000
(000000000010 O000I000I0000I00I0000M000000000010100 40
0 o

NOTE: Make sure the oil level is checked before each
000N000I0O0ININI000I00m0000In0000a1
000001000010 0m00I000000 800 00000000000
0001000I00001000010001001000000 41

Installation

I 0 A

01O 000000mOm00I00 00000000000 000000000000 00D
Figure 6-9.

Pressure Switch

Figure 6-9. Oil Sentry™ Location.

8 M AT

1. Apply 0I0000000000000I00000® 1000000° No.
0 A A A

0 000 0000000000 Omo0NOI0IN00D0O00I0000I00m00n
adapter. See Figure 6-9.

[ 00 0ObobomooinOmoomoioiDbononion.

Testing the Switch
Compressed air, a pressure regulator, pressure gauge
000101000000 000000000000 000000000000 o000

1. Connect the continuity tester across the blade
(00O0000000000I0000000000000000I0a0000na 1000
0 psi O0000000I00OM000IN00I0O000MO0 00000000
should indicate continuity (switch closed).

1 00 O00000MON0000C00m00I000000000000010 O 00100
pressure increases through the range of
3.0/5.0 psi, the tester should indicate a change to
no continuity (switch open)I0000O00000O00OIO0
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.

[ 00 O00InoomooinOoonroboooiroooooimon
0Dooioooo
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