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CHS5 & CHé

SECTION 1
SAFETY AND GENERAL INFORMATION

SAFETY INFORMATION

For Your Safetyl

These precautions should be followed at all times. Fallure to follow these precattions could
resuft in Infury to yourself and others nearby.

AWARNING

AWARNING

Explosive Fuel
can cause flres and severe
burns.

Stop engine before filling
fuel tank.

%

A WARNING

ij%ﬁﬁﬂ{rik.’m

Rotating Parts

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

Explosive Fuell

Gasoline is extremely flammable
and its vapors can explode if
ignited. Store gasoline only in
approved containers, in well-
ventilated, unoccupled buildings,
away from sparks or flames. Do not
fill the fuel tank while the 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 spiffed fuel, Never use
gasoline as a cleaning agent.

Hot Parts
can cause severe burns.

Do not touch engine while
operating or just after stopping.

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 after it is
turned off. Never operate the engine

with heat shields or guards

removed.
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SAFETY AND GENERAL INFORMATION

AWARNING

F %

Accidental Starts
can cause severe injury
or death.

Disconnect and ground spark
plug lead betore servicing.

Accldental Starts|

Before servicing the engine or
equipment, always disconnect the
spark plug lead to prevent the
engine from starting accidentally.
Ground the lead to prevent sparks
that could cause fires. Make sure
the equipment is in neutral,

CAUTION: Electrical
Shock!
Never touch electrical wires or
components while the engine is
running. They can be sources of

electrical shock.
WARNING: Overspeed Is
A Hazardous!
Do not tamper with the governor
setting. Gverspeed is hazardous
and could cause personal injury.
WARNING: Flammable
A Solvents!
Carburetor cleaners and solvents
are extremely flammable. Keep
sparks, flames, and other sources
of ignition away from the area.
Follow the cleaner manufacturer's
warnings and instructions on its

proper and safe use. Never use
gasoline as a cleaning agermt.

AWARNING

Carbon Monoxide
€an cause severe nausea,
fainting or death.

Do not operate engine in
closed or confined area.

Lethal Exhaust Gases!

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

WARNING: Spring Under
Tenslon|

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

Always wear safely goggles when
sewvicing retractable starters —full
face protection is recommended.

To ensure personal safely and
proper starter disassembly and
reassembly, follow the procedures
in this section carefully.

AWARNING

>

Sulfuric Acid in batteries
can cause 5evere injury
or death.

Charge only in well ventilalion.

Keep sources of ignition away.

Dangerous Acld, Explosive
Gases!

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

Before disconnecting the negative
(-) ground cable, make sure all
switches are OFF. If ON, a spark
wiil occur at the ground cable
terminal which could cause an
explosion Iif hydrogen gas or
gasoling vapors are present.
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SAFETY AND GENERAL INFORMATION

ENGINE IDENTIFICATION NUMBERS

When ordering parts, or in any communication involv-
ing an engine, always give the Model, Specification,
and Serial Numbers of the engine. Include letter suf-
fixes, if there are any.

The engine identification numbers appear on decal
(or decals) affixed to the engine shrouding. See
Figure 1-1. The significance of these numbers is
shown in Figure 1-2.

Identification
Decal

Figure 1-1. Engine Identification Plate Location.

A. MODEL NO. CH5 ST

| | I | |
Command Engine — Lr' ]
Horizontal Crankshaft Version Code

S =Electric Start

ngsepower T=Retractable Start
S _ ggg ST=Electric/Retractable Start
( KOHLERZNIME )
el — *
B. SPEC. NO 15030 MODEL NO. CH5ST
) B L SPEC.NO. 15030 «———— B
Engine Model Code Variation Of SERIALNO. 1905810334 -—|
Sode  Moda Basic Engine TR AR ANCE
15 C5 INSTRUCTIONS AND SAFETY
15 C6 PRECAUTIONS.
B KSHER WECONSIN Usi
C. SERIAL NO. 1905810334 — J
Year Manufactured s p Factory Code
19 1989
20 1990
21 1991
22 1992
23 1993
24 1994

Figure 1-2. Significance Of Engine Identification Numbers.
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SAFETY AND GENERAL INFORMATION

OIL RECOMMENDATIONS

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

Qil Type

Use high-quality detergent oii of API (American Pe-
troleum Institute) service class SF or SG. Select the
viscosity based on the air temperature at the time of
operation as shown in the following table.

Recommended SAE Viscosity Grades

1[IW 30, 10W-40

5W- zu TE
---
i —_ X
B

| TEMPERATURE RANGE EXPECTED I 11 lléll]ll-HH

NOTE: Using other than service class SF or SG oil or
extending oit change intervals longer than rec-
ommended can cause engine damage.

A logo or symbol on oil containers identifies the
APl service class and SAE viscosity grade. See
Figure 1-3.

Flgure 1-3. Oll Contalner Logo.

Refer to Section 6 — “Lubrication System” for detailed
oil check and oil change procedures.

FUEL RECOMMENDATIONS

A WARNING: Explosive Fuell
Gasoline Is extremely flammable and its vapors
can explode if ignited. Store gasoline only in ap-
proved containers, in well-ventilated, unoccupied
buildings, away from sparks or flames. Do not fill
the fuel tank while the engine is hot or running,
since spilfed fuel could ignite if it comes In contact
with hot parts or sparks from Ignition. Do not start
the engine near spiiled fuel. Never use gasoline as
a cleaning agent.

General Recommendations

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

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

Do not add cil to the gasoline.

Do not overfill the fuel tank-leave room for the fuel to
expand.

Fuel Type

For best results use only clean, fresh, unleaded gaso-
line 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 [eaves less
combustion chamber deposits. Leaded gasoline may
be used In areas where unleaded is not available and
exhaust emissions are not regulated, Be aware how-
ever, that the cylinder head will require more frequent
service.
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SAFETY AND GENERAL INFORMATION

Gasoline/Alcohol blends Gasoline/Ether blends

Gasohol {(up to 10% ethyl alcohol, 90% unleaded Methyl Tertiary Butyl Ether (MTBE) and unleaded gaso-
gasoline by volume) is approved as a fuel for Kohler line blends (up to maximum of 15% MTBE by volume)
engines. Other gasoline/alcohol blends are not are approved as a fuel for Kohler engines. Other ga-
approved. soline/ether blends are not approved.

PERIODIC MAINTENANCE

A WARNING: Accldental Starts!
Before servicing the engine or equipment, afways disconnect the spark plug lead to prevent the
engine from starting accidentally. Ground the lead to prevent sparks that could cause fires.

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:
Daity Or Fill fuel tank. SECTION 5
Before Check oil level. SECTION 6
i‘:’?r"‘g Check air cleaner for dirty!, loose, or damaged parts. SECTION 4
g Check air intake and cooling areas, clean as necessary’. SECTION 4
Every 1
25 Hours Service precleaner elementl. SECTION 4
Service air cleaner elemernt?. SECTION 4
Every Change oil. SECTION 6
100 Hours Check spark plug condition and gap. SECTION 8
Remove cooling shrouds and clean cooling areas!. SECTION 4
Ang:ally Or | service starter motor drive, if equipped. SECTION 8
500 Hours | Check optional Oil Sentry™ fioat switch SECTION 8

1 Perform these maintenance procedures more frequently under extremely dusty, dirty conditions.

STORAGE
If the engine will be out of service for two months or To empty the system, drain the fuel tank and car-
more, use the following storage procedure: buretor, or run the engine until the tank and system
are empty.
1. Change the oll while the engine is still warm from 3. Remove the spark plug. Add one tablespoon of

operation. See “Change Oil” in Section 6. engine oil into the spark plug hole. Install the

plug, but do not connect the plug lead. Crank the

2. The fuel system must be completely emptied, or engine two or three revolutions.

the gasoline must be treated with a stabilizer to
prevent deterioration. If you choose 1o use a sta-
bilizer, follow the manufaciurers recommenda-
tions, and add the comrect amount for the capactly

4. Remove the spark plug and rotate the crankshaft
unti] the piston is at the top of its stroke. Reinstall
the plug, but do not connect the plug lead.

of the fuel system. Fill the fuel tank with clean, 5. Clean the exterior surfaces of the engine.
fresh gasoline. Run the engine for 2-3 minutas to
get stabilized fuel into the carburetor. 6. Store the engine in a clean, dry place.
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Figure 1-4, Typical CH5 Engine Dimensions.
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Figure 1-6. CH5 Power, Torque, And Fuel Data.
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SPECIFICATIONS, TOLERANCES, AND SPECIAL TORQUE VALUES!

DESCRIPTION CH5 & CHé
General Specifications

Power (@ 3600 rpm, comectedto SAEJI349) CHS ... ... ... iiiiii e, 3.73 KW (5 hp)
Power (@ 4000 rpm, comectedto SAEJI349) CHB . ... ... ... .o iininnnnn, 4.47 kW (6 hp)
Peak Torque (@ 2200 1Py CHS . ... i i i er e 11.4 Nem (8.4 1. )
Peak Torque (@ 2600 mpm) CHE ... ... . ittt 11.6 Nem (8.6 ft. Ib)
0 67 mm (2.64 in.)
5 L0 51 mm (2.01in.)
DisplacemEm ... ... e e 180 cu. cm (10.98 cu. in.)
ComMPression RAtO ... ... .. i i et 85:1
L =TT L Yo (e O 16.33 kg (36 Ib.)
O To T Loy o o O 0.66 liter (0.7 U.S. qt.)
Fuel Tank Capacity (Approx.) CHS . ... ... .. i i et 3.78 liter (4.0 U.S. gqt.)
Fuel Tank Capactiy (Approx. ) CHE .. ... ... .. i i i i ittt en s 2.84 liter (3.0 U.S. qt.)

Air Cleaner

Base NUL TOIgUE . ... ... ittt it ittt ittt ettt e et seaaasnenan, 6.8 Nem (58 in. Ib.)

Angle Of Operation — Maximum

(At Full Oll Level)
Infermittent — Al DIECtONS . ... i i i i e e i 35°
Continuous — All DIFCHONS .. ... i i i e st et e et 20°
Camshaft
End Play ... ..o e e 0.15—0.55 mm {0.0058 —0.0217 in.)
Bore 1.D. — Max. Wear Limit
L - (o 1A 16.030 mm (0.6311 In.)
Closure Plale ... e e 25.430 mm (1.0012 in.)
Camshaft Bearing Surface .D. — Max. Wear Limit
Crankcase ENd . .......... i e 15.954 mm (0.6281 in.)
Closure Plate ENd ... ... .o e e 25.350 mm (0.9980 in.)
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Carburetor

Preliminary Low Idle Fuel Needle Setting . ......... ... .. ittt 1 Tum
Preliminary High Speed Setting (Adjustable MainJet Type) ......... ... ... ... . .ot 1-1/8 Tum
Fuel Bowl Retaining Screw Torque . ... . .. i it eineannanae s 9.8 Nem (87 in. Ib.)
Throttle Plate Retaining SCrew Torgue . ... . ... it iin i iiiaaases 0.5—1.4Nem (8—12in. b))
Charging

L2362 (o) (g C T o AP 0.203—0.305 mm (0.008—-0.012 in.)
Stator Mounting SGrew ToIgUE .. .ottt ittt i s esrrtarnrrernsraaraansn 4.0 Nem (35 in. Ib.)

Closure Plate

Closure Plate Fastener TorguUe . ...ttt it ettt et ettt a e aeranas 22,6 N»m (200 in. Ib.)

Connecting Rod

Connecting Rod Cap Fastener Torque . ... .. .. oottt ine e 8.0 Nem {80 in. Ib.)
Connecting Rod-To-Crankpin Running Clearance
NEW e e 0.030—-0.056 mm (0.0012—-0.0022 in.)
Max. Wear LImMit ... .. i i it e e e e 0.0635 mm (0.0025 in.)
Connecting Rod-To-Crankpin Side Clearance . ................. 0.431-0.661 mm (0.0170~0.0260 in.)
Connecting Rod-To-Piston Pin Running Clearance . ............. 0.015—0.003 mm (0.0006 —0.0011 in.)
Piston Pin End 1.0.
W ottt e 14.015—14.023 mm (0.5518 —0.5521 in.)
Max. Wear Limit . .. .. e e 14.036 mm (0.5526 in.)
Crankshaft
EndPlay (Free) . ... i e i e 0.000—0.056 mm (0.0000--0.0022 in.)
Crankshatt Bore to Crankshaft (CHE with Sleeve Bearings)*
Running Clearance - New ... .. ... . ... ... . iiriiennrnnnnn 0.02-0.089 mm (0.0008-0.0036 in.)
Running Clearance - Max. Wear Limit . ... .. ... ... .. ... . . ciiiiiinnnean. 0.115 mm (0.0046 in.)
Crankshaft Flywheel End Main Bearing (CH6 with Sleeve Bearings)*
Outside Diameter - New . . ... ... ... ... i it iineennnns 30.000 - 30.008 (1.20-1.2003 in.)
OD. MaximumWear Limit . ... ... .. .. e 29.95 mm (1.198 in.)
Taper - MaximuUm . .. e e i e 0.020 mm (0.0008 in.)
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Out-of-Round = MaxienuUIm ... . i i rr et i e e 0.025 mm {0.0010 in.)
Crankshaft Closure Plate End Main Bearing (CHE with Sleeve Bearings)*
Quiside Diameter - New . ....... ..ottt iiiiiannnns 29.971-29.980 mm (1.1988-1.1992 in.)
QD Maximum Wear Limit .. .. .. ... .. e 29.93 mm (1.1972in))
Taper - MadXimUm . . i e ae e 0.020 mm (0.0008 in.)
Qut-of-Round - Maximum . . ... ... e 0.025 mm (0.0010 in.)
Connecting Rod Joumal
O D, — NeW . i i e e 30.947 —30.960 mm (1.2184—1.2189 in.)
OD. — Max. Wear Limit .......... ... . i iiiierinaenenn 30.934 mm {1.2179 in.)
= N - o T 0.025 mm (0.0010 in.)
Max, OU-Of-ROUNG ... .. i i i e et e e e e 0.013 mm {0.0005 in.}
Crankshaft TLR. — PTO ENd . ... .. . it i ieren e aaenans 0.10 mm (0.004 in.)

*Sleeve bearings standard spec. on CHE - ball bearings optional specs.

Cylinder Bore
CytinderBore ILD. — New ................ ... ... .. ...... 67.000—67.030 mm (2.6378 —2.6380 in.)
Cylinder Bore |.D. — Max. WearLimit ............ ... .. .cciiiiirirnennn. 67.049 mm (2.6397 in.)
Cylinder Bore L.D. — Max. Out-Of-Round ........ ... .. .. ... ... . ciiiienanin 0.150 mm (0.0059 in.)
Cylinder Bore 1D, — MaX. TAPET .. o.vnite et et et e e e aeeeaes 0.100 mm (0.0039 in.}
Cylinder Head
Cylinder Head Fastener TOTQUE .. ... ... it iiiiti ittt ie e iananaannnns 22.6 Nem (200 in. b))
Max., OUE-OFFIatNess ... i i e i i e e 0.076 mm (0.003 in.)

Electric Starter

Drive Pinion FastenerTorque . ....... ... ... . i ... 17.0—19.0 Nem (150—170 In. 1.}
Drive Pinion-To-Flywheel Ring GearBacklash ................. 0.127 —0.635 mm (0.0050 —0.0250 in.}
Flywheel
Flywheel Retaining Screw TorqUE ... ...ttt ittt cieiaarenrenas 67.8 Nem (50 ft. Ib.)
Fuel Tank
Fuel Tank Fastener SCrew TorqQUe . . ... ..ottt it et e i iiainenens 17.0 Nem (180 in. Ib.)
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Governor
Govemor Cross Shaft Bore I.D. — Max. WearbLimit ........................... 6.425 mm {0.2530 in.)

Govemor Cross Shaft-To-Closure Plate Bore Running Clearance .. 0.020—0.122 mm (0.0008 —0.0048 in.)

Govemor Cross Shaft O.D. — Max. WearLimit ......................c cvoutn 6.296 mm (0.2479 in.)
Govemor Gear Shaft-To-Govemor Gear Running Clearance . ... .. 0.025-0.111 mm (0.0010—0.0044 in.)
Govemor Gear Shaft O.D.— Max.WearLimit ... ......... .. .. ... ... oo 9.960 mm (0.3921 in.)
Ignition

Spark Plug Type (Champilon OrEquivalent) ....... ... ... . . .ot RCi2vC
Lo F T 0T I - T 1.02 mm (0.040 in.)
Spark PIUg TOTQUE . . . ...t i e i e e e 244-29.8 N»m {(18-221t. |b)
Ignition Module Alr Gap ... ... ittt i 0.203-0.305 mm (0.0080—0.0120 in.)
Ignition Module Fastener Torque2 . ... ... ... iiiiiinennnnn. 4.0 0or 6.2* Nem (35 or 556* in. Ib.)
Muftfler

Muffler Refaining NUL TorgQue ... .. .ot i i it i e e eneiaranns 226 Nem (200 in. 1b.)
Oll Sentry™

Oil SentryT™ Float SWICh TOTQUE . ... ... ittt e e e raavanns 13.6 Nsm (120 iIn. Ib.)

Pliston, Piston Rings, And Plston Pin

Piston-To-Piston PinClearance .................c..c0venn.. 0.005—0.018 mm (0.0002--0.0007 in.)
PistonPinBore l.D. — New ......... ... ......cciiinoen. 14.006 —14.014 mm (0.5514—0.5517 in.)
PistonPinOD. - New ....... ... ... ... ... ... .. ........ 13.996 —14.000 mm (0.5510--0.5612 in.}
Top Compression Ring-To-Groove Side Clearance ............. 0.040—0.085 mm (0.0016—0.0033 in.)
Middle Compression Ring-To-Groove Side Clearance ........... 0.040-0.072 mm (0.0016—0.0028 in.)
Oil Control Ring-To-Groove Side Clearance ................... 0.140—0.275 mm (0.0055—-0.0108 in.)
Top And Center Compression RingEnd Gap — New ............... 0.25—0.45 mm {0.010—0.018 in.)

Piston Thrust Face (@D,)-To-Cylinder Bore Running
Clearance — Newd L . . i i e 0.016—0.059 mm (0.0006—0.0023 in.)

Retractable Starter

Cenler SCreW TOrQUE . . ..ottt et e e e e e e 7.4—8.5Nem (65—75in. ib.)
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Throttle Control

Throttle Control lever Fastener Torque . ... ... ... . . i it 4.3 Nem (38 in. Ib.}
Valve Cover
Valve Cover Fastener Torgue . ........iurtr e iie i ieianenaanannararenns 3.4 N=m (30 in. Ib.)

Valves And Valve Lifters

intake Valve Stem-To-Valve Guide Running Clearance . ...... 0.0392 —0.0749 mm (0.00154—0.00295 in.)
Exhaust Valve Stem-To-Valve Guide Running Clearance .... 0.0610—0.0991 mm (0.00240—0.00390 in.)
Intake Valve Guide 1.D. — New ... .. ... ....... ... ivunt. 4.990—5.010 mm (0.1965—0.1972 in.)
Intake Valve Guide 1.D. — Max. Wear Limit .. .. ... ... .. ... ... ... .. ... 5.085 mm (0.2002 in.)
ExhaustValve Guide I.D. — New ............. ... ... ... ..... 4.990—-5.010 mm (0.1965—0.1972 in.)
Exhaust Valve Guide 1.D. — Max. WearLimit .................. .. ... ... ..... 5.080 mm {0.2000 in.)
Valve Guide Reamer Size — STD ... . o i e et e 5.000 mm {0.1968 in.)
Valve Guide Reamer Size — OVersize ... ... ... . i it i 5.250 mm (0.2066 in.)
Imtake Valve Minimum Lift . .. .. ... e e 5.40 mm (0.213in.)
Exhaust Valve Minimum Lift .. ... .. i i e 5.40 mm (0.213 in.)
Neminal Valve Seat Angle . ... .. i i i 45°
Valve-To-Tappet Clearance (Cold} ........................... 0.000—0.051 mm (0.0000—0.0020 in.)
NOTES:

1. Values are in Metric units. Values in parenthesis are English equivalents. lubricate threads with engine oil
prior to assembly.

2. For seli-tapping (thread forming) fasteners: the higher torque value* Is for initial installation into a new cored
hole; the lower torque value is for subsequent installation and installation into tapped holes and weld nuts.

3. Measure 6 mm (0.236 in.) above the bottom of the piston skirt at right angles to the piston pin.
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SECTION 1
SAFETY AND GENERAL INFORMATION

TORQUE INFORMATION, SPECIFICATIONS, AND TOLERANCES

Metric Fastener Torque Recommendations For Standard Applications

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

Property Class Noncrftical
= [ P P s Fasteners
«@.» 1@» ‘.> «@» 4@» into Aluminum
Slze
M4 1.2 (11} 1.7 (15) 2.9 (26) 4.1 (36) 5.0 (44) 2.0(18)
M5 2.5(22) 3.2 (28) 5.8 (51) 8.1 (72) 9.7 (86) 4.0 (35)
M6 4.3 (38) 5.7 (50) 9.9 (88) 14.0 (124) 16.5 (146) 6.8 (60)
Mg 10.5 (93) 13.6 (120) 24.4 (216) 33.9 (300) 40.7 (360) 17.0 (150
Tightening Torque: Nem (ft. Ib.) + or - 10%
Property Class Noncritical
— [y f— L) A Fasteners
4) c@» into Aluminum
M10 21.7 (16) 27.1 (20) 47.5 (35) 66.4 (49) 81.4 (60} 33.9 (25)
M12 36.6 (27) 47.5 (35) 82.7 (61) 116.6 (86) 139.7 (103) 61.0 (45)
M14 58.3 {43) 76.4 (55) 131.5 (97) 184.4 (136)  219.7 (162) 94.9 (70)
Qil Drain Plugs Tightening Torque: Nem (English Equiv.) Torque
Size Into Cast Iron Iinto Aluminum Conversions
1/8"NPT | = ———— 45(40in. Ib.)
1/4” 17.0 (150 in. Ib.) 11.3 (100 in. Ib.) Nem = in. 1b. x0.113
3/8” 20.3 (180 in. Ib.) 13.6 (120 in. Ib.) Nsm = ft. Ib. x 1.356
1/2" 27.1 (20 1t. Ib) 17.6 (13 ft. Ib.) in. Ib. = Nem x 8.85
3/4” 33.9 (25 t. Ib)) 21.7 (16 1t. Ib.) f.1b. = N-mx 0.737
X-708-1 27.1/33.9 (20/25 1. Ib.) 27.1/33.9 (20/25 ft. Ib.)
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SECTION 1

SAFETY AND GENERAL INFORMATION

English Fastener Torque Recommendations For Standard Applications

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

Bolts, Screws, Nuts And Fasteners Grade 2015
Assembled Into Cast Iron Or Steel Fasteners Into

O @ S\ Aluminum

Ao
o7
Grade 2 Grade 5 Grade &

Size
8-32 2.3 (20) 2.8 (25) 2.3 (20)
10-24 3.6 (32) 4.5 (40} 3.6 (32)
10-32 3.6 (32) 4.5 (40)
1/4-20 79(70) 13.0(119) 18.7 (165) 7.9 (70)
1/4-28 9.6 (85) 5.8 (140) 22 6 (200)
5/16-18 17.0 (150) 28.3 (250) 39.6 (350) 17.0 (150)
5/16-24 18.7 (165) 30.5 (270)
3/8-16 29.4 (260) _— —_—
3/8-24 33.9 (300) _— _— —_—
Tightening Torque Nem (ft. Ib.} + or - 20%
Slze
5/16-24 e 40.7 (30) _—
3/8-16 —_— 47.5 (35) £§7.8 (50) _
3/8-24 54.2 (40) 81.4 (60) _
7/16-14 47.5 (35) 74.6 (55) 108.5 (80) _—
7/16-20 61.0 (45) 101.7 (75) 142.4 (105) —_—
1/2-13 67.8 (50) 108.5 (80) 155.9 (115) —_—
1/2-20 94.9 (70) 142.4 (105) 223.7 (165) _
9/16-12 101.7 (75) 169.5 (125) 237.3 (175) ————
9/16-18 135.6 (100) 223.7 (165) 311.9 (230) —
5/8-11 149.2 (110) 244.1 (180) 352.6 (260) ——nem
5/8-18 189.8 (140) 311.9 (230) 447.5 (330) _
3/4-10 189.3 (150) 332.2 (245) 474.6 (350) —
3/4-16 271.2 (200) 440.7 (325) 637.3 {470) _




CH5 & CHé6

SECTION 2
SPECIAL TOOLS

SPECIAL SERVICE TOOL KITS

These guatity tools are designed to help you perform
specific disassembly, repair, and reassembly proce-
dures. By using tools designed for the job, you can
service engines easlier, faster, and safer! In addition,
you'll increase your service capabililies and customer
satisfaction by decreasing engine down time.

Tool Kit No. KO-3211-A — This basic tool kit in-
cludes tools necessary 1o service Kohler K-Series and
Magnum engines. It inctudes the tools originally sold
as kit NU-3211 and the new tools kit no. KO-3212.

Too! Kit No. KO-3212 — This kit updates original tool
kit No. NU-3211 to include all new tools released in
1986 and 1987. Specifically, the kit includes tools for
fixed iet carburetor welch plug removal and instatla-

tion, camshatt pin and camshaft pin cup plug installa-
tion, cil sea! installation tool, and a tool board.

COMMAND Tool Kit No. KO-3213 — This kit is de-
signed for the current Kohler Engine Service Dealer
already having the KO-3211-A basic tool kit. This kit
includes all additional tools necessary to service cur-
rent Command series engines.

COMMAND Tool Kit No. KO-3214 ~ This kit is for
the new Kohler Dealer servicing the Command series
engines only.

COMMAND Tool Kit No. KO-3215 — This kit is for
the new Kohler Dealer servicing the CV7171-14 model
only.

To avoid tool duplication, and to ensure you have all
necessary tools, refer to the following table:

IF YOU ARE CURRENTLY SERVICING ORDER KIT NO.
KO-3211-A KO-3212 KO-3213 KO-3214 | KO-3215
New/Existing Kohler Dealer "Ne Tools” KM&C X X
Existing Kohter Dealer With NU-3211 Kit K&M X
Existing Kohler Dealer With NU-3211 Kit K.M &C X X
Existing Kohler Dealer With KO-3211-A Kit K.M&C X
Existing Kohler Dealer Command Only C X
Existing Kohler Dealer C' 11-14 Only C X

K = K-Series Engines
M = Magnum Engines

C = Command Engines

KO-3211-A = Standard Tool Kit For K-Series And Magnum Engines (Includes Kits NU-3211 And KO-3212)
KO-3212 = Add On Kit For NU-3211 {Kit KD-3212 + Kit NU-3211 = Kit KO-3211-A)

KO-3213 = Add On Kit For Command Series Engines (To Be Used With Kit KO-3211-4)

KO-3214 = Command Dealer Tool Kit

KO-3215 = CV11-14 Dealer Tool Kit
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SECTION 2
SPECIAL TOOLS

Kit KO-3213 Includes:

Tool No, Description Application llustration

KO-1026 |REAMER Used to ream valve guides—
(Oversize Valve CV & CH11-14.
Guide)

KO-1027 | OIL SEAL Used to install oil seals to the proper
INSTALLER depth--CV & CH11-14, Use with
(Flywheel, PTO) KO-1036 handle.

KO-1028 | CRANKSHAFT Used to install main bearing—
BEARING CV & CH11-14. Use with NU-4747
INSTALLER handle.

KO-1029 ; CRANKSHAFT Used to remove main bearing—
BEARING CV & CH11-14. Use with NU-4747
REMOVER handle,

KO-1030 | GOVERNOR SHAFT | Used to install govemor shaft seal —
SEAL INSTALLER CV & CH11-14.

KO-1031 |CAMSHAFT Used to check camshatft endplay —
ENDPLAY PLATE CV & CH11-14. (All necessary hard-

ware is included.
KO-1033 REAMER Used to ream valve guides—
(Oversize Valve CH5 & CH6.
Guide)
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SECTION 2

SPECIAL TOOLS

Tool No. Description Application Mustration
KO-1034 | OIL SEAL Used to install oil seal to the proper

INSTALLER depth—CH5 & CHB. Use with

{Flywheel) KO-1036 handle.
KO-1035 | CAMSHAFT PTO Used to install the camshaft PTO oil

OIL SEAL sedl to the proper depth—CHS &

INSTALLER CHB. Use with KO-1036 handle.
KO-1036 | DRIVING HANDLE | Used with cil seal installers.

@ ‘)

KO-1037 | SEAL PROTECTOR | Used on crankshaft when installing

SLEEVE oil seals—CV & CH11-14. :
208665 HEX CAP SCREW Used with flywheel puller kit

(NU-3226) —All. (M8 x 1.25 x 70 mm)

10257 FLAT WASHER Used with flywheel puller kit— Al NOT ILLUSTRATED
KO-1039 | SILO PACK, Used with KO-3213 kit.

HOOKS, SCREWS
KO-1043 | OIL SEAL Used to install seal to the proper

INSTALLER depth—CH5 & CH6. Use with

(PTO) KO-1036 handle.

2.3




SECTION 2
SPECIAL TOOLS

Kit KO-3214 Includes All Of The Above Tools Plus The Following:

Toot No. Description Application lllustration
NU-4747 [HANDLE Used to install and remove bearings.
—"h
e
NU-10357 | FLYWHEEL STRAP | Used to hold flywheel.
WRENCH (For replacement strap, order
Part No. 305085.)
NU-12018 | BEARING Used to install main bearings — CH5
INSTALLER & CHB. Use with NU-4747 handle.
NU-12021 | SEAL PROTECTOR | Used on crankshaft when installing
SLEEVE oil seals — CH5 & CH6.
NU-3226 FLYWHEEL Used to remove flywheet, (All hard-
PULLER KIT ware included.}
KO-1038 | TOOL BOARD Used with KO-3214 kit
KO-1040 | SILO PACK,
HOOKS, SCREWS NOT ILLUSTRATED
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SECTION 2

SPECIAL TOOLS

Kit No. KO-3214 Tool Usage Chart

Tool 1

Number Description CHS5 & CH6 CV & CH11-14

KQ-1026 Reamer_Oversized Valve Guide X

KQO-1027 Oil Seal Installer (Flywheel, PTQ) X

KO-1028 Crankshaft Bearing Installer X

KO-1029 Crankshatt Bearing Remover X

KO-1030 Govemor Shaft Seal Installer X

KO-1031 Camshaft Endplay Plate X

KO-1033 Reamer, Oversized Valve Guide X

KO-1034 Qil Seal Installer (Flywheel) X

KO-1035 Camshaft PTO Qil Seal Installer X

KO-1036 Driving Handle X X

KO-1037 Seal Protector Slesve X

208665 Hex. Cap Screw (M8 x 1.25 x 70 mm) X X

10257 Flat Washers X X

208562 Hex. Cap Screws (M8 x 1.25 x 20 mm) X

KO-1039 Silo Pack, Hooks, And Screws (KO-3213) X X

NU-3226 Flywheel Puller Kit X X

NU-4747 Handle X X

NU-10357 Flywheel Strap Wrench X X

NU-12018 Bearing Installer X

NU-12021 Seal Protector Sleeve X

KO-1038 Tool Board X X

KO-1040 Silo Pack, Hooks, And Screws (KO-3214) X X

KO-1043 Oil Seal Installer (PTO) X X

Service tool kits can be ordered complete or the tools can be ordered individually. Contact your Kohler Distributor
for price and availability.
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SECTION 2
SPECIAL TOOLS

ENGINE ANALYSIS KIT NO. KO-1000

Digital Tachometer
Digital Thermometer

Slack Tube Manometer

Digital Engine Analyzer

Thermocouples

Digital Veltmeter Carrying Case

Figure 2-1. Engine Analysls Kit — KO-1000

The Kohler Engine Analysis Kit contains a selection of The Engine Analysis Kit Includes:
instruments that will enable you to measure critical

items that relate to engine performance. You wilt find ?ty' g;i‘;'ﬂgmemr Eg'f:gg;
many uses for these instruments — from basic crank- 1 Digital Tachometer KO-1002
case vacuum checks to sopisticated application tests. 1 Digital Themmometer KO-1004
1 Digital Engine Analyzer KO-1003
1 Slack Tube Manometer KO-1005
1 8 ft. Lead With Plug KO-1006
3 14mm Spark Plug
Themmocouple KO-1007
2 Head Bolt Thermocouple KO-1008
1 Qil Sump Themmocouple KO-1009
1 1/4" x 1/8” Bushing KO-1010-B
1 3/8” x 1/8" Bushing KO-1010-A
1 1/2” x 1/8" Bushing KO-1010-C
1 3/4" x 1/8™ Bushing KO-1010-D
1 Tube With Fittings KO-1011-B
1 Camying Case KO-1013
3 Plain Thermocouple KO-1015
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SECTION 2
SPECIAL TOOLS

The voltmeter, tachomeler, and engine analyzer feature
electronic circuitry and digital readouts. Guidelines for
using the instruments and testing are included.

Using the instruments in the kit you will be able to;
1. Measure the femperatures of the:
a. spark plug base gasket/cylinder head bolt,
b. il sump, and

¢. air into flywheel and carburetor.

2. Measure engine speed (rpm).

IGNITION SYSTEM TESTER

3. Measure crankcase vacuum and exhaust system
back pressure.

4. Measure voltage.

5. Measure charging system current,

6. Measure electric staner current (Amp) draw.

The Engine Analysis Kit can be ordered complete as
shown, or the instruments can be ordered individualy,
Contact your Kohter Distributor for price and
availability.

'

N S

Alligator Clip

Spring Clip
> <
d _‘[ Spark Plug
//:é‘@ ‘ 1/2" 1.D. Fuel Line
' ! 1-1/4" L
18 GA. Wire " A ong
-~ Aemove Ground LM
F Electrode Lo

Figure 2-2. Electronic Magneto gnition System Tester.
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SPECIAL TOOLS

These engines are equipped with a dependable elec-
tronic magneto ignition system. A simple tester can be
used 1o determine if the ignition module is functioning
properly. See Figure 2-2,

Tester Construction
1. Obtain a new RJ-8 or RCJ-8 spark plug.

2. Remove the ground electrode from the spark plug.
This give a spark gap of approx. 3.3 mm (0.13 In.).
This large gap simulates the spark required under
actual engine conditions.

3. Make a lead assembly using a large spring clip,
an alligator clip, and 18 gauge wire.

4. Cut a 32 mm (1-1/4 in.) length of 13 mm (1/2 in.)
1.D. fuel line. Slide it onto the threads of the test
plug. The fuel line shades the firing tip to make
the spark more visible.

Using The Tester

Follow the instructions given in Section 8 — “Electrical
System And Componenis.”

RTV SILICONE SEALANT

RTV silicone sealant is used as a gasket between the
crankcase and closure plate.

An easy-to-use slilicone sealant dispenser tube, Part
No. 52 597 02, is available. This dispenser tube con-
tains 2.8 fl. oz. of RTV-108.

To order, contact your source of supply.

WATER MANOMETER

The Kehler Part No. 25 800 50 U-Tube water manome-
ter is a useful tool 10 check crankcase vacuum {or
pressure) and to check for exhaust back pressure. It
can also be used to adjust primary regulators used
with gaseous fuel systems. Complete instructions are
provided in the kit.

CYLINDER LEAKDOWN TESTER

The Kohler Part No. 47 800 02 Cylinder Leakdown Tes-
ter is a valuable altemate to a compression test on
these ACR equipped engines. By pressurizing the
combustion chamber from an extemal air source, this
tool can determine if valves or rings are leaking. In-
struction for using this tester are found on page 3.4 of
this manual.
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SECTION 3
TROUBLESHOOTING

TROUBLESHOOTING GUIDE

When troubles occur, be sure o check the simple
causes which, at first, may seem 00 obvious to be
considered. For example, a starting problem could be
caused by an empty fuel tank.

Some common causes of engine troubles are listed
below. Use these to locate the causing factors.

Engine Cranks But Will Not Start
1. Empty fuel tank
. Fuel shutoff valve closed
. Dirt ar water in the fuel system
. Clogged fuel ling
. Spark plug lead disconnected
. Key switch or kill switch in “off” position
. Faulty spark plug
. Faulty ignition module

W~ ®Ho;mp N

Engine Starts But Does Not Keep Running
1. Restricied fuel tank cap vent
2. Dint or water in the fuel system
3. Faulty choke or throttle controls
4. Loose wires or connections that short the
kill terminal of ignition module to ground
. Faulty cylinder head gasket
6. Faulty carburetor

]

Engine Starts Hard
1. PTO drive is engaged
. Dirt or water in the fuel system
. Clogged fuel line
. Loose or faulty wires or connections
. Faulty choke or throttie controls
. Faulty spark plug
. Low compression
. Faulty ACR mechanism

O~ @O WR

Engine Will Not Crank

1,
. Battery (if equipped) is discharged

. Safety interlock switch is engaged

. Loose or faulty wires or connections

. Faulty key switch or ignition switch

. Faulty electric starter {if equipped)

. Retractable starter nol engaging in drive cup
. Seized internal engine components

W~ s WM

PTQ drive is engaged

Engine Runs But Misses

1.
2,
3

4.
5

Dirt or water in the fuel system

Spark plug lead disconnecied

Loose wires or connections that intermittently
short the kill terminal of ignition module to
ground

Engine overheated

Faulty ignition module

Engine Will Not Idle

1.
. Dirt or water in the fuel system

. Faulty spark piug

. Idle fuel adjusting needle improperly set

. Idle speed adjusting screw improperly set
. Low compression

N bW

Restricted fue! tank cap vent

Engine Overheats

1.

bW

Air intake/grass screen, cooling fins, or
cooling shrouds clogged

. Excessive engine load

. Low crankcase oil level
. High crankcase oil level
. Faulty carburetor

Engine Knocks

1.
2,
3.
4.

Excessive engine load
Low crankcase oil level
Old/improper fuel
Internal wear or damage
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TROUBLESHOOTING

Engine Loses Power

. Low crankcase oil level

. High crankcase oil level

. Dirty air cleaner element

. Dint or water in the fuel system
. Excessive engine load

. Engine overheated

. Faulty spark plug

Low compression

. Exhaust restriction

©ONDO AW

Engine Uses Excessive Amount Of Oll
1. Incorrect oll viscosity/type
2. Clogged or improperly-assembled breather
3. Wom or broken piston rings
4. Wom cylinder bore
5. Wom valve stems/valve guides

EXTERNAL ENGINE INSPECTION

Before cleaning or disassembling the engine, make a
thorough inspection of its extemal appearance and
condition. This inspection can give clues to what
might be found inside the engine (and the cause)
when it is disassembled.

[] Check for buildup of dint and debris on the crank-
case, cooling fins, grass screen and other external
surfaces. Dirt or debris on these areas are causes
of overheating.

[ Check for obvious fuel and oil leaks, and dam-
aged components. Excessive oil leakage can in-
dicate a clogged or improperly-assembled
breather, wom or damaged seals and gaskets, or
loose or improperly-torqued fasteners.

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

O Check the air cleaner element. Look for holes,
tears, cracked or damaged sealing surfaces, or
other damage that could allow unfiltered air into

the engine. Also note if the element is dirty or
clogged. These could indicate that the engine has
been underserviced.

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

[0 Check the oil level. Note if the oil [evel is within
the operating range on the dipstick, or if it is low
or overfilled.

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

Sludge is a natural by-product of combustion; a
small accumulation Is nomal. Excessive sludge
formation could indicate the oll has not been
changed at the recommended intervals, the incor-
rect type or weight of il was used, overrich car-
buretion, and weak ignition, to name a few.

NOTE: [t is good practice to drain oil at a loca-
tion away from the workbench. Be sure to
allow ample time for complete drainage.

CLEANING THE ENGINE

After inspecting the extemal condition of the engine,
clean the engine thoroughly before disassembling it.
Also clean individual components as the engine is
disassembled. Only clean parts can be accurately
inspected and gauged for wear or damage. There are
many commercially available cleaners that will quickly
remove grease, oil, and grime from engine parts.
When such a cleaner is used, follow the manufactur-
er’s instructions and safely precautions carefully.

Make sure all traces of the cleaner are removed be-
fore the engine is reassembled and placed into opera-
tion. Even small amounts of these cleaners can
quickly break down the lubricating properties of en-
gine oil.
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TROUBLESHOOTING

BASIC ENGINE TESTS

Crankcase Vacuum Test

A partial vacuum should be present In the crankcase
when the engine is operating at normal temperatures.
Pressure in the crankcase (normally caused by a
clogged or improperly-assembled breather) can cause
oll to be forced out at oil seals, gaskets, or other
avallable spots.

Crankcase vacuum is best measured with a water ma-
nometer. Kohler Part No. 25 800 50 is recommended.
Complete instructions are provided in kit.

Test the crankcase vacuum with the manometer as
follows:

1. Insert the stopper/hose into the oil fill hole. Leave
the other vent hose of manometer open to
atmosphere.

Make sure the shut-off clamp is closed.

2. Start the engine and run at no-load high idle
speed (3200 to 3750 RPM).

3. Open the clamp and note the water level in the
tube.

The level in the engine side should be a minimum
of 10.2 ¢m (4 In.) above the level in the open
side.

if the level in the engine side is the same as the
open side (no vacuum), or the level in the engine
side is lower than the level in the open side (pres-
sure}, check for the conditions in the table below.

4. Close the shut-off clamp before siopping the
engine.

Compression Test

These engines are equipped with an automatic com-
pression release (ACR) mechanism. Because of the
ACR mechanism, it is difficult to obtain an accurate
compression reading. As an attemate, use the leak-
down test described in the following:

NO CRANKCASE VACUUM/PRESSURE IN CRANKCASE

Possible Cause

Solution

1. Crankcase breather clogged or inoperative.,

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

3. Piston blowby or leaky valves. (Confinm by inspect-
ing components.)

4. Restricted exhaust.

1. Disassemble breather, clean parts thoroughly, reas-
semble, and recheck pressure.

2. Repiace all wom or damaged seals and gaskets.
Make sure all fasteners are tightened securely. Uss
appropriate torque values and sequences when
necessary.

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

4. Repairfreplace restricted muffler/exhaust system.
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Cylinder Leakdown Test

A cylinder leakdown test can be a valuable altemative
to a compression fest. By pressurizing the combus-
tion chamber from an extemal &ir source you can de-
termine if the valves or rings are leaking, and how
badly.

The Kohler Part No. 47 800 02 is a relatively simple,
inexpensive leakdown tester for small engines. The
tester includes a quick disconnect for attaching the

adapter hose, a holding tool and instructions.

Leakdown Test Instructions

1. Run engine for 3-5 minutes to wam it up.
2. Remove spark plug(s) and air filter from engine.

3. Rotate crankshaft until piston (of cylinder being
tested) is at top dead center of compression
stroke. You will need to hold the engine in this
position while testing. The holding tool supplied
with the tester can be used if the PTO end of the
crankshaft is accessible. Slide the holding tool
onto the crankshaft and adjust the set screw to fit
in the key slot. Install a 3/8" breaker bar into the

square hole of the holding tool, so it Is perpendic-
ular to both the holding tool and crankshaft PTO.
if the flywheel end is more accessible, you can
use a breaker bar and socket on the flywheel nut/
screw to hold it in position. You may need an as-
sistant to hold the breaker bar during testing.
the engine is mounted in a piece of equipment,
you may be able to hold it by clamping or wedg-
ing a driven component. .Just be certain that the
engine cannot rotate off of TD.C. in elther
direction.

. Install the adapter Into the spark plug hole, but do

not attach it to the tester at this time.

. Connect an adequate air source to the tester.

. Turn the regulator knob in the increase (clockwise)

direction untll the gauge needle is in the yellow
“set” area at the low end of the scale.

. Connect tester quick-disconnect to the adapter.

Note the gauge reading and listen for escaping alr
at the carburetor intake, exhaust outlet, and crank-
case breather.

8. Check your test results against the table below:

LEAKDOWN TEST RESULTS

Air escaping from crankcase breather . . ................
Air escaping from exhaust system .....................
Airescapingfromcarburetor ............. ... ... .. ...
Gauge reading in “low” (greenyzone ..................

Gauge reading in “moderate” {yellow}zone .............

Gauge reading in “high” (redyzone ....................

........... Defective rings or wom cylinder walls.
........... Defective exhaust valve.

........... Defective intake valve.

........... Piston rings and cylinder in good

condition.

........... Engine is still usable, but there is some

wear present. Customer should start
planning for overhaul or replacement.

........... Rings and/or cylinder have considerable

wear. Engine should be reconditioned
or replaced.
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SECTION 4A (CH5)
AIR CLEANER & AIR INTAKE SYSTEM

AIR CLEANER (CHS5)

This engine is equipped with a replaceable, high-
density paper air cleaner element and an oiled-foam
precleaner {which covers the paper element). See
Figures 4A-1 and 4A-2.

NOTE: Refer to Section 4B for details on air cleaner
used on CHE models.

B. Prass And
Hold Tab

screw

Figure 4A-1. Removing CH5 Alr Cleaner
Cover.

Alr Cleaner Base

Paper Element

Foam Precleaner
Element

¥
Element Retainer —

Figure 4A-2. CH5 Air Cleaner Components.




SECTION 4A - CH5
AIR CLEANER & AIR INTAKE SYSTEM

1. Remove the air cleaner cover. See “Service

Air Cleaner Service (CH5)

Check the air cleaner dally or before starting the en-
gine. Check for and correct heavy buildup of dirt and
debris, and loose or damaged components.

NOTE: Operating the engine with loose or damaged
air cleaner components could allow unfiltered
air into the engine, causing premature wear
and failure.

Service Precleaner (CH5)

Wash and reoil the precleaner every 25 hours of opera-
tion {more often under extremely dusty or dirty
conditions).

1. Remove the air cleaner cover as follows;
a. Remove the retaining screw (if so equipped).

b. Press and hold the tab at the bottom of the air
cleaner cover.

NQTE: Choke controf must be in the “OFF”
position.

c. Slide the air cleaner cover off of the air cleaner
base (away from the retractabie starter).

2. Remove the precieaner from the air cleaner ele-
ment retainer.

3. wash the precleaner in warm water with detergent.
Rinse the precleaner thoroughly until alf traces of
detergent are eliminated. Squeeze out excess wa-
ter (do not wring). Allow the precleaner to alr-dry.

4. Saturate the precleaner with new engine oii.
Squeeze out all excess oil.

5. Reinstall the precleaner in the element retainer.

6. Reinstall the air cleaner cover. Make sure the air
cleaner cover latch “snaps” securely.

Service Paper Element (CH5)

Every 100 hours of operation {more often under ex-
tremely dusty or dirty conditions), check the paper
element. Replace the element as necessary.

Precieaner”, Step 1.

. Remove the precieaner from the air cleaner ele-

ment retainer.

. Remove the element retainer and paper element

fram the air cleaner base as follows:

a. Loosen the four slot head screws in the element
retainer.

NOTE: Do not remove Screws.

b. When screws are loosened sufficiently, unhook
element retainer from bottom tabs on air cleaner
base. Remave element retainer,

c. Remove paper element.

. Replace a dirty, bent, or damaged element with a

genuine Kohler element. Do not wash the paper
element or use pressurized air, as this will dam-
age the element. Handle new elements carefully;
do not use If the sealing surfaces are bent or
damaged.

. When servicing the air cleaner, check the air

cleaner base. Make sure it is secured and not
bent or damaged. Also check the air cleaner ele-
ment retainer for damage or improper fit. Replace
all bent or damaged air cleaner components.

. Reinstall the paper element, element retainer, and

precleaner as follows:

a. Place the paper element into the air cleaner
base.

NOTE: The pleats must run paraliel to the
cylinder.

b. Hook the element retainer into the top of the air
cleaner base. Then hook the retainer into the
bottom of the base to hold the paper element in
place.

NOTE: Be sure retainer is hooked on tabs.
¢. Tighten the four slot head screws evenly.

NOTE: These screws must be snug to
eliminate any air leaks around paper
element,
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d. Reinstall the precleaner in the element retainer.

Inspect CH5 Air Cleaner Components

Whenever the air cleaner cover is removed, or the pa-
per element or precleaner are serviced, check the fol-
lowing areas/components:

Air Cleaner Base — Make sure the base is secured
and not cracked or damaged. Since the air cleaner
base and carburetor are secured to the intake port
with common hardware, it is extremely important that
the nuts securing these components are tight at all
times.

Breather Tube — Make sure the tube is installed to
both the air cleaner base and valve cover.

NOTE: Damaged, worn, or loose air cleaner compo-
nents can allow unfiltered air into the engine
causing premature wear and failure. Tighten or
replace all loose or damaged components.

Disassembly - CH5 Air Cleaner

The following procedure is for complete disassembly
of all air cleaner components.

1. Remove the air cleaner cover. See “Service
Precleaner”, Step 1.

2. Remove the precleaner from the air cleaner ele-
ment retainer.

3. Remove the element retainer and paper element
from the air cleaner base. See “Service Paper
Element”, Step 3.

4. Remove the two air cleaner base mounting screws
and the two air cleaner base mounting nuts.

5. Disconnect the breather tube from the air cleaner
base, and remove the air cleaner base and
gasket.

Reassembly - CH5 Air Cleaner

Before reinstalling an air cleaner base that has been
removed, make sure the four metal bushings, which
reinforce the base mounting holes and maintain the
proper torque of the mounting hardware, are in place.
See Figure 4A-3.

Bushings

Figure 4A-3. Bushings In CHS5 Air Cleaner Base.

1. Install the gasket and air cleaner base, and con-
nect the breather tube to the air cleaner base.

2. Install the air cleaner base mounting nuts and
screws. Torque each fastenerto 6.8 Nem
(58 in. Ib.).

3. Install the paper element, element retainer, and
precteaner. See “Service Paper Element”, Step 6.

CLEAN AIR INTAKE/COOLING AREAS

To ensure proper cooling, make sure the grass screen,
cooling fins, and other external surfaces of the engine
are kept clean at all times.

Every 100 hours of operation (more often under ex-
tremely dusty or dirty conditions), remove the blower
housing and other cooling shrouds. Clean the cooling
fins and external surfaces as necessary. Make sure
the cooling shrouds are reinstalled.

NOTE: Operating the engine with a blocked grass
screen, dirty or plugged cooling fins, and/or
cooling shrouds removed, will cause engine
damage due to overheating.
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SECTION 4B (CH6)
AIR CLEANER & AIR INTAKE SYSTEM

AIR CLEANER SERVICE (CH6)

This engine is equipped with a replaceable, high-
density paper air cleaner element. All engines are
also equipped with an oiled-foam precleaner which
covers the paper element. See Figure 4B-1.

Check the air cleaner daily or before starting the en-
gine. Check for and correct heavy buildup of dirt and
debris, and loose or damaged components.

NOTE: Operating the engine with 100se or damaged
air cleaner components could allow unfiltered
air into the engine causing premature wear
and failure.

Service Precleaner (CH6)

Wash and reoil the precleaner every 25 hours of oper-
ation (more often under extremely dusty or dirty
conditions).

1. Remove the air cleaner cover as follows:
a. Loosen air cleaner cover retaining knob,

NOTE: Choke control must be in the “"OFF”
position.

b. Slide the air cleaner cover off of the air cleaner
base (away from refractable starter).

. Remove the precleaner from the air cleaner

element.

. Wash the precieaner 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.

. Saturate the precleaner with new engine oil.

Squeeze out all excess Oil.

. Reinstall the precleaner over the element.
. Reinstall the air cleaner cover.

7. Tighten the air cleaner cover retaining knob.

Service Paper Element (CH6)

Every 100 hours of operation {more often under ex-
temely dusty or dirty conditions}, check the paper ele-
ment. Replace the element as necessary.

1. Remove the air cleaner cover. (See “Service Pre-

cleaner”, Step 1.)
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/Air Cleaner Base Air Cleaner Cover

Paper \
/ Element

Air Cleaner
Cover Ring
Cover Retaining Knob

Precleaner

Washer
@ /

Element &
Covar /"

Gromimet S
\Wing Nut

Figure 4B-1. CH6 Air Cleaner Components.

2. Remove the precleaner from the air cleaner
element.

c. Reinstall the precleaner aver the paper element.

d. Reinstall air cleaner cover ring into element

3. Remove the air cleaner cover ring, element cover cover

w/grommet, washer and wing nut. Pull the ele-
ment cover w/grommet off. Remove paper

element e. Reinstall air cleaner cover and secure with the

retaining knob.
4, Replace a dirty, bent, or damaged element with a
genuine Kohler element. Do not wash the paper
element or use pressurized air, as this will dam-
age the element. Handle new elements carefully;
do not use if the sealing surfaces are bent or
damaged.,

Disassembly-CH®6 Air Cleaner
Components

The following procedure is for complete disassembly
of all CH6 air cleaner components. Refer to Figure
4B-1 for sequence.

5. When servicing the air cleaner, check the air
cleaner base. Make sure it is secured and not
bent or damaged. Also check the air cleaner ele-

1. Remove air cleaner components following Steps 1
through 5 under the “SERVICE PAPER ELEMENT

ment cover for damage or improper fit. Replace
all bent or damaged air cleaner components,

. Install new or serviced paper element and compo-
nents as follows:

a. Position paper element on base,

b. Slide element cover w/grommet then washer
onto stud, secure with wing nut.

CH6"” heading in this Section.

. Remove the two air cleaner base to block mount-

ing screws and the two air cleaner base to carbu-
retor mounting nuts.

. Disconnect the breather Wube from the air cleaner

base, remove the air cleaner base and gasketto
complete disassembly of the air cleaner
components.
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Reassembly-CH6 Air Cleaner
Components

Reassembly of the CH6 air cleaner components is
essentially the reverse of the disassembly procedure.
To reassemble:

1. Reattach the base to the carburetor using the new
gasket with the two mounting nuts and the base to
the block with two screws. Torque these to
6.8 Nem (58 In. Ib.).

2. Reverse steps found in CH6 Disassembly proce-
dure above.

CLEAN AIR INTAKE/COOLING AREAS

To ensure proper cooling, make sure the grass screen,
cooling fins, and other external surfaces of the engine
are kept clean at all times,

Every 100 hours of operation {more often under ex-
tremely dusty, dirty conditions), remove the blower
housing and other cooling shrouds. Clean the cooling

fins and extemal surfaces as necessary. Make sure
the cooling shrouds are reinstalled. n
NOTE: Cperating the engine with a blocked grass

screen, dirty or plugged cooling fins, and/or

cooling shrouds removed, will cause engine
damage due to overheating.
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SECTION 5
FUEL SYSTEM AND GOVERNOR

FUEL RECOMMENDATIONS

A WARNING: Explosive Fuel!

Gasoline Is extremely flammable and its vapors can
explode If ignited. Store gasoline only in approved
containers, in well-ventilated, unoccupied bufldings,
away from sparks or flames. Do not fili the fuel tank
while the engine Is hot or running, since spilfed fuel
could ignite i it comes In contact with hot paris or
sparks from Ignition. Do not start the engine near
spilled fuel. Never use gasoline as a cleaning
agent.

General Recommendations

Purchase gasoline in small quantities and store in
clean, approved containers. A container with a ca-
pacity of 2 gallons or less with a pouring spout 1s rec-
ommended. Such a container is easier to handle and
helps eliminate spillage during refueling.

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

Do not add oil to the gasoline.

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

Fuel Type

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

Unleaded gasoline is recommended, as it leaves less
combustion chamber deposits. Leaded gasoline may
be used in areas where unleaded is not availabie and
exhaust emissions are not regulated. Be aware how-
ever, that the cylinder head will require more frequent
service.

Gasoline/Alcohol blends

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

Gasoline/Ether blends

Methyl Tertiary Butyl Ether (MTBE}) and unleaded gaso-
line blends (up to a maximum of 15% MTBE by vol-
ume) are approved as a fuel for Kohiler engines. Other
gasoline/ether blends are not approved.

FUEL SYSTEM

The typical fuel system and related components in-
clude the fuel tank, in-line fuel filter, fuel shut-off valve,
carburetor, and interconnecting fuel lines.

Operation

The fuel from the tank is moved through the in-line
filter and fuel lines by gravity.

Fuel then enters the carburetor fioat bowl and is
moved into the carburetor body. There, the fuel is
mixed with air. This fuel-air mixture is then bumed in
the engine combustion chamber,

51



SECTION 5
FUEL SYSTEM AND GOVERNOR

Troubleshooting Fuel System: Use the following procedure to check if fuel is reaching the combustion

chamber.

Test

Conclusion

1. Check for the following:

A. Make sure the fuel tank contains fuel.

B. Make sure the vent in fuel tank cap is not
blocked.

C. Make sure the fuel shutoff valve is open.

2. Check for fuel in the combustion chamber,

A. Disconnect the spark plug lead.

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, check
for fuel flow from the tuel tank. (Test 3.)

3. Check for fuel flow from the tank to the carbure-
tor.

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

B. Hold the line below the boftom of the tank.
Open the shuloff valve (if so equipped) and
observe flow.

3. If fuel does flow from the line, check for faulty car-
buretor. Refer to the "Carburetor” portions of this
Section.

if fuel does not flow from the line, check for
clogged fuel tank cap vent, fuel tank filter screen,
fuel shutoff valve, fuel lines, and in-line fuel filter,

CARBURETOR

Model CHS engines use fixed main jet carburetors
made by Walbro to Kohler specifications while most
CH6B models use fixed main jet Keihin carburetors.
Some CH6 use Walbro carburetors with adjustable
main fuel jet. Differences are pointed out wherever
pertinent in this subsection which covers the trouble-
shogting, adjustment and service procedures for the
carburetors.

A WARNING: Explosive Fuel!

Gasoline may be present in the carburetor and fuel
system. Gasolfine is extremely flammable and its va-
pors can explode if ignited. Keep sparks, open
flames, and other sources of ignition away from the
engine. Disconnect and ground the spark plug lead
to prevent the possibility of sparks from the ignition
system.

Troubleshooting Checklist

If engine troubles are experienced that appear t¢ be
fuel system retaled, check the following areas before
adjusting or disassembling the carburetor.

Make sure the fuel tank is filled with clean, fresh
gasoline.

[ H

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

[T Make sure fuel line(s) is unrestricted.

(1 Make sure the fuel tank filter screen is clean and
unobstructed.

(] If the fuel tank is equipped with a shutoff vaive,
make sure it is open and unobstructed.

[1 If the engine is equipped with an in-line fue! filter,
make sure it is clean and uncbstructed. Replace
the filter if necessary.

[') Make sure the air cleaner base and carburetor are
securely fastened 1o the engine using gaskets in
good condition.

O Make sure the air cleaner element is clean and all
air cleaner components are fastened securely.

] Make sure the ignition system, governor system,
exhaust system, and throttle and choke controls
are operating properly.
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If, engine starting or running problerns persist similar The carburetor is designed to deliver the comect fuel-
to those fisted in the following table, it may be neces- to-air mixture to the engine under ail operating condi-

sary to adjust or service the carburetor,

Carburetor Adjustment(s)

tions. The main fuel jet on fixed jet type carburetors is
calibrated at the factory and is not adjustable. The
idle fuel adjusting needle is also set at the factory and

NOTE: Carburetor adjustments should be made normally does not need adjustment.
only after the engine has warmed up!

TROUBLESHOOTING — CARBURETOR

Condition

Possibie Cause/Probable Remedy

1. Engine starts hard, ar runs roughiy or
stalls at idle speed.

. Low idle fuel mixture or speed are improperly adjusted. Adjust the low idle speed screw,

then adjust the low idle fuel neadle.

2. Engine runs rich. {Indicated by black,
soaty exhaust smoke, misfiring, loss of
speed and power, governor hunting, or
excessive throttle opening.)

2a.

—

Choke partially closed during operation. Check the choke lever/linkage to ensure choke
is operating properly.

. Low idle fuel mixture is impropenly adjusted. Adjust low idle fuel needle.

. Float level is set too high. With fuel bowl removed and carburetor inverted, the exposed

surface of float must be parallel with the bowl gasket surface of the carburetar body,

. Dirt under the fuel inlet needle. Remove needle; clean needle and seat and blow with

compressed air.

. Bowl vent or air bleeds plugged. Remove fuel bowi, fow idle fuel adjusiing needle, and

welch plugs. Clean vent, ports, and air bleeds. Blow out all passages with compressed
air.

. Fuel bowl gasket leaks. Remove fuel bowi and replace gasket.
. Leaky, cracked, or damaged float. Submerge float to check for leaks.

. Air cleaner restricted.

3. Engine runs lean. {Indicated by misfir-
ing, loss of speed and power, governor
hunting, or excessive throttle opening.)

3a.

Low idle fuel mixture is improperly adjusted. Adjust low idle fuel needle.

. Float level is set too low. With fuel bowl removed and carburetor invetted, the exposed

surface of float must be paraliel with the bowl gasket surface of the carburetor body.

. Idle holes plugged:; dirt in fuel delivery channels. Remove fuei bowt, low idle fuel adjust-

ing needle, and welch plugs. Clean main fuel jet and all passages; blow out with com-
pressed air.

4. Fuel leaks from carburetor.

4a.

—

Float level set too high, See Remedy 2c.

. Dirt under fuel inlet needie. See Remedy 2d.

. Bowt vent plugged. Remove fuel bowl and clean bow! vent. Blow out with compressed

air.

. Float is cracked or damaged. Replace float.
. Bowl retaining screw gasket damaged. Replace gasket.

. Bowl retaining screw loose. Torque screw to specifications.
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Low Idle Speed

Adjusting Screw
Low Idle Fuel
Adjusting Needle

Choke Lever
A -]

L ]

Figure 5-1A. Walbro CHS Fixed Malin
Jet Carburetor.

CH5 model engines use fixed main jet type Walbro
Carburetors as shown in Figure 5-1A. Most CHE mod-
els also used fixed main type carburetors but these
are made for Kohler by Keihin (ses Figure 5-1B). Cer-
tain CH6 models use Walbro carburetors with adjust-
able main fuel jet as shown in Figure 5-1C. These
aflow adjusting for altitude increases.

NOTE: If an engine with fixed main jet type carburetor
is operated at altitudes above 1830 meters
(6000 fi.) above sea level, the carburetor may
require a special “high” altitude main jet.

If the engine is hard-starting, runs rough or stalls at
low speed, readjust the carburetor as follows:

1. With the engine stopped, tum the low idle fuel
adjusting needle in until it bottoms lighty. On
engines with adjustable main fuel, also tum the
main fuel adjusting needle all the way in until it
bottoms lightly.

Choke Lever'

Low Idie Fuel
Adjusting Needla

_—
- )

|
Low Idle Speed
Adjusting Screw

Figure 5-1B. Kelhin CH6 Fixed Main
Jet Carburetor.

NOTE: The {ip of the fuel adjusting needles are ta-
pered to critical dimensions. Damage to the
needles and needle seats In the carburetor
body will result if the needles are forced
closed!

2. Preliminary Settings: Tum the needle (or needies)
counterclockwise from lightly bottomed to the po-
sitions listed below:

IDLE FUEL — 1-1/4 TURNS OPEN
MAIN FUEL — 1-1/8 TURNS OPEN
(adjustable type only)

3. Start the engine and allow it to run at half throttle
for five to ten minutes to warm up. If possible,
place the engine under load while adjusting.

4. Main Fuel Needle Setting: This adjustment is
required only for adjustable main jet carburetors.
If the carburetor is a fixed main jet type, disregard
this setting.

Place the throttle into the fast position.

Slowly tum the main fue! needle (see Figure 5-1C)
in clockwise direction untit the engine speed de-
creases then back it out about 1/4 tum for best
high speed performance.
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NOTE: In constant speed applications, the low speed
Low ldle Speed setting has no affect on operation so this final
Adjusting Screw adjustment is not needed.

Low ldle Fuel

Adjusting Needle

6. Low ldle Fuel Setting: Move throttle into “idle” or
“glow” position then tum the low idle fuel needle
out (counterclockwise) from the preliminary set-
ting until the engine speed decreases {rich)--note
position of the needle then tum it back in {clock-
wise) unti} it again increases then decreases
{lean)--set the needle midway between the rich
and lean settings. {See Figure 5-2.) Note: On

constant speed applications, tum the low fuel ad-
justing needle out 1-1/4” tums from bottom and H

Choke Lever

leave at this setting.

7. After adjusting, recheck low idle speed with a ta-
chometer and reset as needed as describad in

Main Fuel Step 5.

Adjusting
Needle

Lean

Figure 5-1C. CH6 Adjustable Main Adjust To '
Fuel Carburetor. Midpoint 1

5. Low [dle Speed Setting: Place the throftle into

the “idle” or “slow” position and check RPM with
a tachometer. Note that the actual low speed set-
ting depends on the application, however, most Rich == =—~—
are set at 1200 (1 75 RPM). Low idle speed must
not exceed 1500 RPM. To adjust: tum the low
idle speed adjusting screw In or out until the de-
sired speed Is attained. Figure 5-2. Optimum Low [dle Fuel Setting.
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Disassembly

Throttle Lever
ke Lever ————
g:g Shaft And Shaﬂ

Throttle Lever

1 Adjustin
Low Idle Fuel Ad] g Dust Seal

Needle And Spring

Throttle Plate
Low ldle Speed Adjusting \% & Screw
@ %

Screw And Spring

Throttle Plate

Fuel Inlet

@ Fitting

©-+——— Fuel Inlet Seat

©
Mai / @\ Fuel Iniet Needle
ain

e A

________________ | Flpat Shaft
Bow! Gasket

Fuel Bowl

Choke Plate

Bowl Retaining Screw Gasket

&
%‘\ Bowl Retalning Screw

Inset

Adjustable Main Jet
Used On Some CHB

I
I
I
I
I
I
I
I
I
I
I
I
I
I
(Walbro) Carburetors I
I
I

Figure 5-3A. CH5 (Walbro) Fixed Main Jet Carburetor — Exploded View,

1. Remove the bowl retaining screw, retaining screw spring. Remove the low idle speed adjusting
gasket, and fuel bowl. screw and spring.

Further disassembly af the carburetor (removal of
the welch plugs, fuel intet seat, throttle plate and
shafl, and choke plate and shaft} is recommended
3. Remove the low idle fuel adjusting needle and only if these parts are to be cleaned or replaced.

2. Remove the bowl| gasket, float shaft, float, and
fuel injet needle.
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Throttle Lever
And Shaft

Fuel Inlet Fiiting

Throttle Plate / Screw ~—— Choke Lever And Shaft

\& -
Low Idle Fuel

Adjusting Needle ——— T,

And Spring >
A
M Float Shaft
» +— Choke Plate
Low Idle Speed ’
Adjusting Needle : ( V=~ Choke Piate
And Spring @ Screws (2)
g

Carburetor Body \

Fuel tniet Needle

Main Jet —g
©*——— Bowl Gasket

Fuel Bowl

Bowl Retaining Screw ..

Figure 5-3B. CH6 (Keihin) Fixed Main Jet Carburetor — Exploded View,

Welch Plug Removal Use tool no. KO-1018 and the following procedure to
In order to clean the “off-idle” ports and bowl vent remove the welch plugs. See Figure 5-4.

thoroughly, remaove the welch plugs covering these

areas.

5.7




SECTION 5
FUEL SYSTEM AND GOVERNOR

Tool #KO1018
Pry Out Plug
Do Not Allow

Tip To Strike
Carburetor Body Pierce Plug

With Tip
Welch Plug

Choke Plate

Carburetor
Body

Figure 5-4. Removing Welch Plug.
1. Pierce the welch plug with the tip of the tool.

NOTE: To prevent damage to the carburetor, do
not allow the tool to sirike the carburetor
body.

2. Pry out the welch plug with the tip of the tool.

Fuel Inlet Seat Removal

To remove the fuel inlet seat, pull it out of the carbure-
tor body using a screw, drill bit, or similar tool.

NOTE: Always install a new fuel inlet seat. Do not
reinstall a seat that has been removed.

Choke Shaft Removal

1. Because the edges of the choke plate on CH5 are
beveled, mark the choke plate and carburetor
body to ensure correct reassembly. See
Figure 5-5.

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

Figure 5-5. Marking Choke Plate And
Carburetor Body.

2. Grasp the choke plate with a pliers. Pull it out of
the slot in the choke shaft. See Figure 5-6. The
choke plate on CH6 is secured with two screws -
remove the screws and choke plate.

Choke Plate

Figure 5-6. Removing Choke Plate.

3. Remove the choke shaft.

Throttle Shaft Removal

1. Because the edges of the throttie plate are bev-
eled on CH5 models, mark the throttle plate and
carburetor body to ensure correct reassembly,

Also take note of the throttle plate position in the
bore, and the position of the throttle lever on CH5.

2. Carefully and slowly remove the screw (screws on
CH6), which secures the throttle plate to the
throttle shaft. Remove the throttle plate.

3. File off any burrs which may have been left on the
throttle shaft when the screw was removed. Do
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this before removing the throttle shaft from the
carburetor body.

4. Remove the throtlle tever/shaft assembly with the
foam dust seal.

Cleaning

A WARNING: Flammable Solvents!
Carburetor cleaners and solvents are extremely flam-
mabie. Keep sparks, lames, and other sources of
ignition away from the area. Follow the cleaner
manufacturer's warnings and instructions on its
proper and safe use. Never use gascline as a clean-
ing agent.

All parts should be cleaned thoroughly using a carbu-
retor cleaner (such as acetone). Make sure all gum
deposits are removed from the following areas:

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

® |dle fuel and “off-idle” ports in carburetor bore,
main jet, bowl vent, and fuel inlet needle and
seat.

NOTE: These areas can be cleaned with a piece
of fine wire in addition to cleaners. Be
careful not to enlarge the pors, or break
the wire inside the porls. Wearing proper
eye protection, blow out all passages with
compressed air.

+ Float and float hinge.
# Fuel bowl.

» Throttle plate, choke plate, throttle shaft, and
choke shaft.

NOTE: Do not submerge the carburetor in cleaner or
solvent when fiber, rubber, or foam seals or
gaskets are installed. The cleaner may dam-
age these components,

Inspection

Carefully ingpect atl components and replace those
that are wom or damaged.

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

¢ Ingpect the float for cracks, holes, and missing or
damaged float tabs. Check the float hinge and
shaft for wear or damage.

e Inspect the fuel inlet needle and seat for wear or
damage.

e [nspect the tip of the low idle fuel adjusting needle
for wear or grooves.

¢ inspect the throttle and choke shaft and plate as-
semblies for wear or excessive play.

Repair

Always use new gaskets when servicing or reinstalling
carburetors. Repair kits are available which inciude
new gaskets and other components,

Components such as the throtile and choke shaft as-
semblies, throtlle plate, choke plate, low idle fuel
needle, and others are available separately.

Always refer to the Parts Manual for the engine being
serviced to ensure the correct repair kits and replace-
ment parts are ordered.

Reassembly

Throttle Shaft Installation

1. Install the foam dust seal on the throttle shaft.

2. Insert the throttle lever/shaft assembly into the car-
buretor body. Position the cutout portion of the
shaft so it faces the carburetor mounting flange.

3. Install the throtile ptate to the throttle shaft. Make
sure the plate is positioned properly in the bore as
noted and marked during disassembly. Apply Loc-
tite® no. 608 to the threads of the throttie plate
retaining screw. Install the screw so that it is
slightly loose.
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4. Apply finger pressure to the throttle lever/shaft to
keep it firmly seated against the pivot in the car-
buretor body. Rotate the throttle shaft until the
throttie piate closes the bore around its entire pe-
rimeter; then tighten the screw(s). See Figure 5-7.

Apply Pressure When
Tightening Screw

\

£
Yo

i s

Figure 5-7. Installing The Throttie Lever/Shaft.

5. Operate the throttle lever. Check for binding be-
tween the throttle plate and carburetor bore.
Loosen the screw and adjust the throttle plate as
necessary.

Torque the screw(s) 10 0.9 —1.4 Nem
(8—12in. Ib.).

Choke Shaft Installation (CH5 Models)

1. Insert the choke shaft into the carburetor body un-
til the choke shaft detent collar touches the top of
the detent spring on the carburetor.

2. Lift the detent spring away from the choke shaft
detent collar using a small screwdriver, and insert
the choke shaft further into the carburetor body
until it bottoms. Spring should now engage with
detents of collar.

3. Position the choke lever as noted during disas-
sembly (choke lever should point to the left when
viewed from the choke side of the carburetor).

4. Position the choke plate as noted and marked

during disassembly. Insert the choke plate into the

slot in the choke shaft. Make sure that the choke
plate is inserted far enough that its locking tabs
are positioned on each side of the choke shaft.

Fuel Inlet Seat Installation

Press the fuel inlet seat into the bore in the carburetor
body until it bottoms.

Welch Plug Installation

Use tool no. KO-1017 and install new plugs as fol-
lows:

1. Position the carburetor body with the welch plug
cavities to the top.

2. Place a new welch plug into the cavity with the
raised surface up.

3. Use the end of the tool that is about the same size
as the plug and flatten the plug. Do not force the
plug below the surface of the cavity. See
Figure 5-8.

Tool #K01017

Carburetor Body

\@ New Weich Plug

Figure 5-8. Installing Welch Plugs.

4. After the plugs are installed, seal them with finger-
nail polish or lacquer (or an equivalent sealant).
Allow the sealant to dry completely.

Carburetor Reassembly
1. Install the fow idle speed adjusting screw and
spring.

2. Install the low idle fuel adjusting needle and
spring. Turn the adjusting needle in (clockwise)
until it bottoms lightly.
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NOTE: The tip of the idle fuel adjusting needle is
tapered to critical dimensions. Damage to
the needle and the seat in the carburetor
body will result if the needle is forced.

3. Tum the low idle fuel adjusting needie out (coun-
terclockwise) 1 full turn from lightly bottomed.

NOTE: After installation of the reassembled car-
buretor, follow the final adjustment proce-
dures listed in Steps 3, 4, 5, and 6 of “Ad-
justment” (in this Section).

4. Insert the fuel inlet needle into the float. Lower
the float/needle into the carburetor body. See
Figure 5-9.

Install the float shaft.

. Float

Fuel Inlet
Needle

L

Figure 5-9. Installing Float And Fuel
Inlet Needle.

5. Install the bowl gasket, fuel bowl, bowl retaining
screw gasket, and bowl retaining screw.

Torque the bowl retaining screw to 9.8 Nem
(87 In. Ib.).

GOVERNOR

These engines are equipped with centrifugal flyweight
type mechanical govemors. The govemor is designed
to hold the engine speed constant under changing
load conditions. The govemor gear/flyweight mecha-
nism is mounted inside the crankcase and is driven off
the gear on the camshaft. See Figure 5-10 (camshatft
gear removed for clarity of photograph).

Governor
Gear

.
i K
i -

Figure 5-10. Governor Gear Assembly.

Operation

Centrifugal force acting on the rotating govemor gear
assembly causes the flyweights to move outward as
speed increases, and inward as speed decreases. As
the flyweights move outward, they cause the regulat-
ing pin to extend from the governor gear assembly.

The regulating pin contacts the tab on the cross shatft,
causing the shaft to rotate when the engine speed
changes. See Figure 5-11. One end of the cross shaft
protrudes through the side of the closure plate.
Through extemal linkage attached to the cross shaft,
the rotating action is transmitted to the throttle lever of
the carburetor.

Contact Tab For
s Regulating Pin

Governor Cross
Shaft

Figure 5-11. Governor Cross Shaft.

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

When load Is applied and the engine speed (and gov-
emor gear speed) decreases, the govemor spring ten-
sion moves the govemor lever to open the throttle
plate wider. This allows more fuel into the engine; in-
creasing engine speed. (This action occurs very rapid-
ly, so a reduction in speed is hardly noticed.) As the
speed reaches the govemed setting, the govemor
spring tension and the force applied by the regulating
pin will again be in equilibrium. This maintains the en-
gine speed at a relatively constant level.

The govemed speed setting is determined by the po-
sition of the throttle control. It can be variable or con-
stant, depending on the application.

Initial Adjustment

Make this initial adjustment whenever the govemor
lever is loosened or removed from the cross shaft. To
ensure proper setting, make sure the throttle linkage is
connected to the govemor lever and to the carburetor
throttle lever. See Figure 5-12 (certain engine compo-
nents removed for clarity of photograph).

Cross Shaft

? Hex Nut -

Governor
Lever

Figure 5-12. Initial Governor Adjustment.
(CHS Shown)

1. Loosen the govemor lever hex, nut.
2. Puli and hold the govemor lever away from the

carburetor so that the carburetor throttle plate is in
the “wide open throttle” position.

3. Grasp the govemnor cross shaft with a pliers and
tum the shaft counterclockwise as far as it will

go.

4. Tighten the hex. nut securely.

High Idie Speed Adjustment

The recommended maximum no-load high idle speed
for most of these engines Is 3750 rpm. The actual
high idle speed depends on the application. Refer to
the equipment manufacturer's instructions for specific
information.

A WARNING: Overspeed Is Hazardous!
Do not tamper with the the governor setting. Over-
speed Is hazardous and could cause personal injury.

The high idle speed is set by tuming the high idls
speed adjusting screw on the high idle speed/kill
switch bracket assembly in or out. See Figure 5-13
and follow the procedures listed below:

NQTE: Aithough certain engine components have
been removed for clarity of the photograph,
never run the engine with the air cleaner as-
sembly removed. Damage to the engine will
result due to unfiltered air entering.

Control

Lever "
High Idle

Speed Adjusting

-;gﬂﬂ"”""

Figure 5-13A. High Idie Speed/KIll Switch
Bracket Assembly On CHS.

1. Start the engine and allow it to warm up. Place the
throttle control lever into the “fast” or high idle
position.

2. Check the engine speed with a tachometer.
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3. To increase the high idle speed —turn the high
idle speed adjusting screw out {counterclock-
wise), while applying light pressure to (and there-
by gradually moving) the throttle control lever in
the high idle speed direction (toward the carbure-
tor), until the desired engine speed is attained.

To decrease the high idle speed—1{urn the high
idle speed adjusting screw In (clockwise), until
the desired engine speed is attained.

__"'

Engine
Kill Switch

i

Figure 5-13B. Governor Components On CHé6
Model.

Low Idle Speed Adjustment

The low idle speed is set by turning the low idle
speed adjusting screw on the carburetor in or out.
This setting must be made in canjunction with the low
idle fuel mixture setting. Refer to “Carburetor” earlier in
this Section.

Sensitivity Adjustment

Governor sensitivity is adjusted by repasitioning the
governor spring in the holes in the governor lever. If
speed surging occurs with a change in load, the gov-
ernor is set too sensitive. It a big drop in speed occurs
when normal load is applied, the governor should be
set for greater sensitivity.

The governor lever has five holes for use in adjusting
governor sensitivity. See Figure 5-14. For the least
govermnor sensitivity, the governor spring should be
inserted in the lever hole closest to the govemor cross
shaft. The lever holes become increasingly sensitive
the farther they are from the cross shaft. For the great-
est governor sensitivity, the govemor spring should be
inserted in the tever hole farthest from the govemor
cross shatt.

Figure 5-14. Governor Sensitivity Adjustment.

CONSTANT SPEED VARIATION

While most CHS and CHB engines have variable
speed governors as described and shown in the fore-
going, certain CHE models are equipped with constant
speed governor cantrol. On these, the engine comes
up to top governed speed immediately after starting.
They do not have throttle control lever or engine kill
switch on the governor high speed bracket. Stopping
these is accomplished by depressing and holding a
spring steal “kill” lever against the spark plug. Gover-
nor sensitivity is adjusted the same as described
above for the variable speed type govemnors. High
idle governed speed can be adjusted by turning the
high speed stop screw in or out as shown in

Figure 5-16.

- Governo'r_
Spring

no
Speed Stop Adiustment

Figure 5-15. Constant Speed Governor
Variation (CH6).
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OIL RECOMMENDATIONS

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

Oil Type

Use high-quality detergent oi! of APl (American Pe-
troleum Institute) service ctass SF or SG. Select the
viscosity based on the alr temperature at the time of
operation as shown in the following table.

Recommended SAE Viscosity Grades

mw 30 10W-4D

NQTE: Using other than service class SF or SG oil or
extending oil change intervals longer than rec-
ommended can cause engine damage.

A logo ar symbol on oil containers identifies the
API| service class and SAE viscosity grade. See
Figure 6-1.

Figure 6-1. Oil Container Logo.

CHECK OIL LEVEL

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

For CH5 Engines With Extended Qil Fill
Tube/Dipstick

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

2. To keep dirt, grass clippings, etc., out of the en-
ging, clean the area around the oil fill cap/dipstick
before removing it,

3. Unthread and remove the oi! fill cap/dipstick; wipe
oil off. Reinsert the dipstick into the tube and rest
the oil fill cap on the tube. Do not thread the cap
onto the tube. See Figure 6-2.
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Qil Fill Cap/
Dipstick

NS=—=2_ 0il Fill Tube

Figure 6-2. Checking Olf Level— CH5 Engines With
Extended Ol Fill Tube/Dipstick.

4. Remove the dipstick and check the oil level,

The oil level should be up to, but not over, the “F"
mark on the dipstick. See Figure 6-3.

T

Operating
Range

l

L

Figure 6-3. Oil Level Dipstick On CH5.

5. if the level is low, add oil of the proper type, up to
the “F* mark on the dipstick. Refer to “Qil Type" in
this Seclion. Always check the level with the dip-
stick before adding more oil.

NOTE: To prevent extensive engine wear or damage,
always maintain the proper oil level in the
crankcase. Never operate the engine with the
oil level below the “L' mark or over the “F"
mark on the dipstick.

For CH6 Engines With Qil Fill/Check Plug

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

2. To keep dirt, grass clippings, etc., out of the en-
gine, clean the areas around the oil till/check plug
and filler neck.

3. Unthread and remove the oll fill/check plug from
the filler neck. When full, the oil level will be up to
the paint of overflowing the filler neck. !t you can
see same oil in the sump, this may be too low.

4. If the level is low, bring it up to the point of over-
flowing the filler neck as shown in Figure 6-4.
Refer to “QIL TYPE” on page 6.1 for correct type
of oil to use.

NOTE: To prevent extensive engine wear or damge,
always maintain the proper oil level in the
crankcase. Never operate a CHS engine with
the oil level below the point of overflowing the

filler neck.
Filler ‘{ﬁ
Neck e
Bring Level
Up To Point i N
Of Qverflow
(Cutaway Showing Proper i T
Qil Level) ”

Figure 6-4. Proper Oll Level On CH6 Engine.

Qil Sentry ™

Some engines are equipped with an optional Qil Sen-

try oif level monitor. If the il level gets low, Oil Sentry

will either shut off the engine or activate a warning sig-
nal, depending on the application.

NOTE: Make sure the oil level is checked BEFORE
EACH USE and is maintained up to the “F”
mark on the dipstick on CHS5 engines or to the
point of averflowing the filler neck on CHE en-
gines. This includes engines equipped with
il Sentry.
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CHANGE OIL

For a new engine, change oil after the first 5 hours of
operation. Thereafler, change oil after every 100
hours of operation.

For an overhauled engine or those rebuilt with a
new short block, use 710W-30-weight service class
SF or SG oil for the first § hours of operation. Change
the oil after this initial run-in period. Refill with service
class SF or SG oll as specified in the “Viscosity
Grades” table in this Section.

Change the oil while the engine is still warm. The oll
will flow freely and camy away more impurities. Make
sure the engine is level when filling/checking the oil.

Change the oi! as follows (see Figure 6-5):

1. Remove the oil drain plug and oil fill cap/dipstick
or oil fill)check plug on CH6 engines. Be sure to
allow ample time for complete drainage. Tip en-
gine if possible to speed draining.

2. Reinstall the drain plug. Make sure it is tightened
to 17.6 N\m {13 ft. Ib.) torque.

3. Fill the crankcase, with new oil of the proper type,
to the “F” mark on the dipstick or to the point of
overflowing the filler neck on CHBE engines. Refer
o “Oil Type” In this Section. Always check the
level before adding more oil.

4. Reinstall the oil fill cap/dipstick and tighten
securely.

NOTE: To prevent extensive engine wear or damage,
always maintain the proper oil level in the
crankcase. Never operate the engine with the
oil level below the “L" mark or over the “F”
mark on the dipstick on CH5 engines or when
the level falls below the point of overlfowing
the filler neck on CHE engines.

Qil Drain Plug
(Starter Side
CHS5)

Qil Drain Plug
(Cylinder Head
_ Side CH5)

=i

Qil Drain Plug
(CHB)

Figure 6-5. Oil Drain Plugs.

*NOTE: This side often used for the optional Qil
SentryT™ Switch (in place of the oil drain).
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SECTION 7
RETRACTABLE STARTER

A CAUTION: Spring Under Tension!
Retractable starters contain a powerful, flat wire recoif spring that is under tension. Do not remove the
center screw from the starter until the spring tension is released. Removing the center screw before re-
leasing spring tension, or improper starter disassembly, can cause the sudden and potentially dangerous
release of the spring.

Always wear safely goggles when servicing retractable starters —full face protection is recommended.

Ta ensure personal safety, and proper starter disassembly and reassembly, folfow the procedures in this
section carefully.

Flywheel Mounting
Drive Cup Washer

( / Center Screw
@

% / Brake Spring
Flywheel Mounting / @, @ pawl Springs (2)

Screw
Pawl Retalner /62

Spring And Keeper

Pawls (2)
Brake Washer

Starter
Housing

Handle With
Rope Retainer

Screws (&)

Figure 7-1. Retractable Starter — Exploded View.
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TO REMOVE STARTER

1. Remove air cleaner cover. See “Service
Precleaner”, Step 1 and Figures 4A-1 and 4B-1 in
Sections 4A and 4B “AIR CLEANER & AIR INTAKE
SYSTEM”.

2. Remove the four hex. flange screws securing the
starter to blower housing.

3. Remove the starter.

TO INSTALL STARTER

1. Install the retractable starter and four hex. flange
screws to blower housing. L.eave the screws
slightly loose.

2. Pull the starter handle out until the pawls engage
in the drive cup. Hold the handle in this position
and tighten the screws securely. See Figure 7-2.

3. Install the air cleaner cover.

Figure 7-2. Installing Retractable Starter.

ROPE REPLACEMENT

The rope can be replaced without complete starter
disassembly.

1. Remove the starter from the engine blower
housing.

2. Puli the rope out approx. 12" and tie a temporary
(slip) knot in it to keep it from retracting into the
starter. See Figure 7-3.

Rope Handle
Retainer ‘

Slip
Knot

Knot

Figure 7-3. Removing Starter Handle.

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

4. Hold the pulley firmly and untie the slip knot. Al-
low the pulley to rotate slowly as the spring ten-
sion is released.

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

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

7. Rotate the pulley counterclockwise (when viewed
from pawl side of pulley) until the spring is tight.
(Approx. 5 full turns of pulley.)

8. Rotate the pulley clockwise until the rope hole in
puiley is aligned with rope guide bushing of starter
housing.

NOTE: Do not allow the pulley/spring to unwind.
Enlist the aid of a helper if necessary, or
use a C-clamp to hold the pulley in
position.
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9. Insert the new rope through the rope hole in starter
pulley and rope guide bushing of housing. See
Figure 7-4.

Rope Guide
Bushing

Rope Hole In Pulley

Keep Pulley
From Rotating

Figure 7-4. Installing Rope.

10. Tie a slip knot approx. 12" from the free end of
rope. Hold the pulley firmly and allow it to rotate
slowly until the slip knot reaches the guide bush-
ing of housing.

11. Slip the handle and rope retainer onto the rope.
Tie a single knot at the end of the rope. Install the
rope retainer into the starter handle.

12. Untie the slip knot and pull on the handle until the
rope is fully extended. Slowly retract the rope into
the starter.

When the spring is properly tensioned, the rope
will retract fully and the handle will stop against
the starter housing.

PAWLS (DOGS) REPLACEMENT

The starter must be completely disassembled to re-
place the starter pawls. A pawl repair kit is available
which includes the following components:

Pawl Repair Kit 15 757 01 Contains:

Qty. Description

Paw! Retainer
Center Screw
Pawl (Dog) Spring
Brake Spring
Starter Pawl (Dog)

1
1
2
1
2
1 Brake Washer

DISASSEMBLY

A CAUTION: Spring Under Tension!

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

1. Release spring tension and remove the handle
and starter rope. (Refer to “Rope Replacement”,
Steps 2 through 5 above.)

2. Remove the center screw and pawl retainer. See
Figure 7-5.

3. Remove the brake spring and brake washer. See
Figure 7-6.

4. Carefully note the positions of the pawls and pawl
springs before removing them.

Remove the pawls and pawl springs from the
starter puliey.
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L]

Pawl Retalner

| Brake Spring
& Brake Washer |
: ]

Figure 7-7. Removing Pulley From Housing.

8. Note the position of the spring and keeper assem-
bly in the pulley. See Figure 7-8.

Remove the spring and keeper assembly from the
pulley as a package.

A CAUTION: Spring Under Tension!
Do not remove the spring from the keeper. Severe
personal injury could resuft from the sudden uncoif-
ing of the spring.

Figure 7-6. Brake Spring And Washer, Pawls,
And Pawl Springs.

5. Rotate the pulley clockwise 2 full turns. This will
ensure the spring is disengaged from the starter
housing.

6. Hold the pulley into the starter housing. Inveri the
pulley/housing so the pulley is away from your
face, and away from others in the area.

7. Rotate the pulley slightly from side to side and
carefully separate the pulley from the housing.
See Figure 7-7.

If the pulley and the housing do not separate eas-
ily, the spring could be engaged in the starter
housing, or there is still tension on the spring. Re-
turn the putley to the housing and repeat step 5
before separating the pulley and housing.

Spring & Keeper

Inner Spring
Hook

™ Rope Hole In Pulley

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

INSPECTION AND SERVICE

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

2. Replace all worn or damaged components. Use
only genuine Kohler replacement parts as speci-
fied in the Paris Manual. All components shown in
Figure 7-1 are available as service parts. Do not
use nonstandard pans.
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3. Do not attempt to rewind a spring that has come
out of the keeper. Order and install a new spring
and keeper assembly.

4. Clean all old grease and dirt from the starter com-
ponents. Generously lubricate the spring and cen-
ter shaft with any commercially-available bearing
grease.

REASSEMBLY

1. Make sure the spring is well-lubricated with
grease. Place the spring and keeper assembly
inside the pulley (with spring towards pulley). See
Figure 7-8.

2. Install the pulley with spring and keeper assembly
into the starter housing. See Figure 7-9.

Make sure the pulley is fully seated against the
starter housing. Do not wind the puiley and recoil
spring at this time.

3. Install the paw! springs and pawils into the starter
pulley. See Figure 7-10.

y Pawl Springs (2)

0
o

Pulley
& Spring

Housing —,

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

Figure 7-10. Installing Pawis And Pawl Springs.

4. Place the brake washer in the recess in the starter
housing hub.

5. Lubricate the brake spring sparingly with grease.
Place the spring on the plain washer. (Make sure
the threads in center shaft remain clean, dry, and
free of grease and oil.)

6. Apply a small amount of Loctite® #271 to the
threads of the center screw. Install the center
screw, with retainer, to the center shaft. Torque the
screw t0 7.4—8.5 Nem (65—75in. Ib.).

7. Tension the spring and install the rope and handle
as instructed in Steps 6 through 12 under “Rope
Replacement” above.

8. Install the starter to the engine blower housing.
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SECTION 8

ELECTRICAL SYSTEM AND COMPONENTS

This Section covers the operation, service, and repair of the electrical system and electrical sys-
tem components.

Major electrical systems and components covered in this Section include the spark plug, ignition
system and ignition module; in addition to the following opticnal electrical systems and compo-
nents; battery, battery charging systemn, electric starter, and Qil Sentry ™ oil level monitor.

SPARK PLUG

Engine misfire or stanting problems are often caused
by a spark plug that is in poor condition or with an
improper gap setting.

This engine is equipped with the following spark plug:

Type: Champion® RC12YC
(or equivalent)

Gap: 1.02 mm (0.040 in.)

Thread Size: 14 mm

Reach: 19.1 mm (3/4 in.)

Hex Size: 15.9 mm (5/8 in.)

Spark Plug Service

Every 100 hours of operation, remove the spark plug,
check its condition, and reset the gap or replace with
a new plug as necessary.

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

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

NOTE: Do not clean the spark plug in a machine

which uses abrasive grit. Some grit could
rermain on the spark plug and enter the
engine, causing extensive wear and
damage.

3. Check the gap using a wire feeler gauge. Adjust
the gap to 1.02 mm (0.040 In.) by carefully bend-

ing the ground electrode. See Figure 8-1.

4. Reinstall the spark plug into the cylinder head.

Torque the spark plug to 24.4—29.8 Nem
(18—22ft. Ib.).

Wire Gauge

Ground ..,‘—
Electrode > *

1.02 mm {0.040 in.) Gap

Figure 8-1, Servicing Spark Plug.
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Inspection

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

Normal and fouled plugs are shown In the following
pholos.

- i

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

Carbon Fouled: Soft, sooty, black depaosits indicate
incomplete combustion. Incomplete combustion is
usually caused by overrich carburetion, weak ignition,
or poor cCompression.

Worn: On a wom plug, the center electrode will be
rounded and the gap will be eroded .010” or more
than the correct gap. Replace a worn spark plug im-
mediately.
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Wet Fouled: A wet plug is caused by excess fuel, or
oil in the combustion chamber, Excess fuel could be
caused by operating the engine with too much choke.
Qil in the combustion chamber is usually caused by
worn piston rings or valve guides.

Chalky White Deposits: Chalky white colored depos-
its indicate overheating. This condition is usually ac-
companied by excessive gap erosion. A clogged
grass screen, clogged cooling fins, and lean carbure-
tion are some causes of overheating.

ELECTRONIC MAGNETO IGNITION
SYSTEM

These engines are equipped with a dependable elec-
tronic magneto ignition system. The system consists
of the following components:

e A magnet assembly which is permanently affixed
to the flywhee!.

* An electronic magneto ignition module which
mounts on the engine crankcase,

# A kill switch (or key switch) which grounds the
module to stop the engine. NOTE: Certain CHE
models use a spring loaded “kill” switch which is
held against the spark plug to stop the engine,

® A spark plug.

Operation

As the flywheel! rotates and the magnet assembly
moves past the ignition module, a low voltage is in-
duced in the primary windings of the module. When
the primary voltage is precisely al its peak, the mod-
ule induces a high voltage in its secondary windings.
This high voltage creates a spark at the tip of the
spark plug. This spark ignites the air-fuel mixiure in
the combustion chamber.

The timing of the spark is automatically controlted by
the module. Therefore, other than periodically check-
ing/replacing the spark plug, no maintenance, liming,
or adjustments are necessary or possible with this
system.

In the event starting problems should occur which are
not corrected by replacing the spark plug, refer to the
following “Troubleshooting Guide™ for trouble analysis
procedures.
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High Tension Lead {C)

Spark
Plug
0.20—0.30 mm Ignition -
(0.008-0.012In.) Moadule
Air Gap

D 4 Kill Terminal (B)
| ((:J | L%
: J : \ Magnet g
[ <
Kill Switch - Lamination (A)
p— Or OFF
Position Of

Key switch*

*NOQTE: Certain CH6 models use spring loaded “kill” lever
to ground the spark pfug and stop the engine.

Figure 8-2. Electronic Magneto Ignition System.

oy Probe

Figure 8-3. Testing Module Secondary.
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Ignition System serviceman. Refer to Section 2—“Special Tools” for
Troubleshooting Guide ignition system tester construction details,
NOTE: Use a low-voltage (2 volts or less) chmmeter
The following guide will help locate and comrect igni- when ochmmeter is required. Always zero
tion system-related starting problems. This procedure ohmmeter on each scale before testing to en-
uses a simple tester which can easily be made by the sure accurate readings.
Problem Test Conclusion
1. Make sure the spark plug lead is connected
to the spark plug.
2. Check the condition of spark plug. Make 2. if plug is in good condition, check/adjust gap
sure gap is set to 1.02 mm {0.040 in.). and reinstall.
3. Check ignition module using test plug. 3. if visible and audible sparks are produced, the
(Refer to Section 2—“Special Tools.”) ignition module is OK,
a. Remove the high-tension lead from the if visible and audible sparks are not produced:
engine spark plug and connect it to the
test plug. a. Make sure the engine Ignition switch, kill
switch, or key switch is in the “run” posi-
NOTE: To malintain engine speeds nor- tion,
mally obtained during cranking, do not
remove the engine Spafk plug b. Check wires and terminals of Ignitlon mod-
ule and other components for accidental
b. Make sure the engine ignition switch, kill grounding and damaged insulation.
switch, or key switch is in the “run” posi-
tion. c. lf wires and terminals are OK, the ignition
module is probably faulty and should be
c. Crank the engine and observe the test replaced. Test module further using an
plug. Visible and audible sparks should ohmmeter (Test 4),
ENGINE be produced.
WILL
NOT 4. Measure the resistance of module secon- If the resistance Is low or 0 ohims, the module
START dary using an ohmmeter (see Figures 8-2 secondary is shorted. Replace the module.
and 8-3):
If the resistance is high or Infinity ohms, the
Connect one ohmmeter lead to laminations module secondary is open. Replace the mod-
(A). Connect the other lead to the spark plug ule.
terminal of high-tension lead (C). With the
ohmmeter leads connected in this manner, if the resistance is within the specified range,
the resistance of secondary should be 7,900 the module secondary is OK.
to 10,850 ohms.
NOTE: This test cannot be performed unless
module has been fired at least once.
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Ignition Module Removal and Installation

Refer to the Disassembly and Reassembly Sections
for complete ignition module removal and installation
procedures.

BATTERY

A 12-volt battery with a rating of at [east 250 cold
cranking amps. is normally used. Refer to the operat-
ing Instructions of the equipment this engine powers
for specific information.

If the battery charge is not suffictent 1o crank the en-
gine, recharge the battery,

NOTE: Do not attempt to “jump start™ the engine with
another battery. Starting the engine with bat-
teries larger than those recommended can
bum out the starter motor.

Battery Charging

WARNING: Dangerous Acid, Explosive
Gases!

Batteries contain sulfuric acid. To prevent acld
burns, avold contact with skin, eyes, and clothing.
Batteries produce explosive hydrogen gas while be-
ing charged. To prevent a fire or explosion, charge
batteries only in well ventilated areas. Keep sparks,
open flames, and other sources of ignition away
from the battery at all times. Keep batterles out of
the reach of children. Remove alf jewelry when serv-
icing batteries.

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

Battery Maintenance

Regular maintenance will ensure the battery will ac-
cept and hold a charge.

1. Regutarly check the level of electrolyte. Add dis-
tilled water as necessary to maintain the recom-
mended level.

NOTE: Do not ovetfill the battery. Poor perform-
ance or early failure due to loss of electro-
lyte will result.

2. Keep the cables, terminals, and extemal surfaces
of battery clean. A build-up of comosive acid or
grime on the external surfaces can self-discharge
the battery. Self-discharging happens rapidly
when moisture is present.

3. Wash the cables, terminals, and extemal surfaces
with a baking soda and water solution. Rinse thor-
oughly with clear water.

NOTE: Do not allow the baking soda solution to
enter the cells as this will destroy the
electrolyte.

Battery Test

Test the battery voltage by connecting D.C. voltmeter
across the battery terminals — crank the engine. If the
battery drops below 9 volts while cranking, the battery
is discharged or faulty. Refer to Figure 8-4.

D.C. Voltmeter

Battery

Figure 8-4. Checking Battery Voltage.
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ELECTRICAL SYSTEMS WIRING
DIAGRAMS AND BATTERY
CHARGING SYSTEMS

Some engines are equipped with a 0.5 amp unregulat-
ed battery charging system.

Refer to the following wiring diagram and
troubleshooting quide to test and service this system.

NOTE: Observe the following guidelines to prevent
damage to the electrical system and compo-

nents.

Electric Start Engines
0.5 Amp Unregulated Battery Charging System

Make sure the battery polarity is comect. A
negative {-) ground system is used.

Disconnect the stator lead, wiring hamesses,
and any other electrical accessories in com-
mon ground with the engine before performing
electric welding on the equipment powered by
the engine.

Prevent the stator lead from touching or short-
ing while the engine is running. This could
damage the stator.

Ground-to-Kill Lead (White)
- v
Light Rocker Switch
Y (Blue) Spark
Y 19 Plug
_CD_ O m (Red) Ignition
“oTA (/ Optional Modute
Speed Control o
Shutdown 9 Utj —
%1 1° = = Flywheel
§/ 9‘/ Optional (:/ (Black) Q{
Oll Sentry Light
Switch vy % Stator
{Indlcator >N =
Light) PA
/TN
1. _i_ Optlonal
= — OIll Sentry \
Optional Switch - + \ 1
Oil Sentry (Shutdown re) 5 !
Switch And o
(Shutdown) !Indicator Light) L 12 V Battery Solenold Starter L

Figure 8-5. Wiring Diagram — Electric Start Engines 0.5 Amp Unregulated Battery Charging System.
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Charging Lead (Black)

Stator

§
|
4

Figure 8-6. 0.5 Amp Stator.

Troubleshooting Guide
0.5 Amp Unregulated System

1. Test Circuit.

Lead From Stator. DC Voltmeter*

o
1

2. Minimum Output.

Engine Speed Out DC Volts)*
1600 2.49/3.39
2000 4.19/5.57
2400 7.18/9.10
2800 9.68/11.90
3200 11.90/14.00
3600 13.29/14.97
4000 14.34/16.80

If voltage is significantly lower than listed values re-
place stator.

*NOTE: Voltmeter must have an integrating time
(RMS) function to yield a true DC reading, and
a high input impedance (> 10 M Q) such that
the output voltage is not artificially lowered
due to meter loading.

ELECTRIC STARTER

NOTE: Do not crank the engine for more than 10 sec-
onds at a time. If the engine does not start,
allow a 60-second cool-down period be-
tween starting attempts. Failure to follow
these guidelines can burn out the starter mo-
tor.

NOTE: If the engine develops sufficient speed to dis-
engage the starter but does not keep running
(a false start), the engine rotation must be al-
lowed to come to a complete stop before at-
tempting to restart the engine. If the starter is
engaged while the flywheel is rotating, the
starter pinion and flywheel ring gear may
clash, resulting in damage to the starter.

NOTE: If the starter does not crank the engine, shut
off the starter immediately. Do not make fur-
ther attempts to start the engine until the con-
dition is corrected. Do not attempt to jump
start the engine with another battery. Starting
with batteries larger than those recommended
can burn out the starter motor.

NOTE: Do not drop the starter or strike the starter
frame. Doing so can damage the ceramic per-
manent magnets inside the starter frame.
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BENDIX DRIVE ELECTRIC STARTER

This subsection covers the operation, troubleshooting, and repair of the Bendix drive permanent
magnet electric starter.

Starter
Driv mponents
Starter Frame — Thru e Comp T
{Includes Permanent = | | Boits (2)
Magnets) |
N A | C3)__- Dust Cover
7
l‘\ ' o S1OP Nut
/ | (=)~ Stop Gear Spacer
Hex Flange l =i . Anti-drift
Screw (2) | = Spring
| Dust Cover Spacer

34N\~ Drive Pinion
o /
Brushes And (35027
Starter Brush Springs
Assembly | |
—_— Drive End Cap
Commutator Armature
End Cap
Figure 8-7. Bendix Drive Electric Starter.
Operation
When power is applied to the starter, the armature 1o- When the engine starts, the flywheel rotates faster
tates. As the armature rotates, the drive pinion moves than the starter armature and drive pinion. This moves
out on the splined drive shaft and into mesh with the the drive pinion out of mesh with the ring gear and into
flywhee! ring gear. When the pinion reaches the end of the retracted position. When power is removed from
the drive shaft, it rotates the flywhee! and “cranks” the the starter, the armature stops rotating and the drive
engine. pinion is held in the retracted position by the anti-drift

spring.
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Troubleshooting Guide

Problem Possible Fault Correction
Battery . Check the specific gravity of battery. If low, recharge or replace bat-
lery as necessary.
Starter 1. ¢l ded i d tighten | i
Does Not Wiing . Clean corroded connectlions and tighten loose connections.
Energlze . Replace wires in poor condition and with frayed or broken insula-
tion.
Starte;)?witch . Bypass the switch or solenoid with a Jumper wire. If starter cranks
Solenoid normally, replace the faulty components.
Battery . Check the specific gravity of battery. If low, recharge or replace bat-
tery as necessary.
. Check for excessively difty ar worn brushes and commutator. Clean
Starter Brushes using a coarse cloth {not emery cloth).
Energizes
But . Replace brushes if excessively or unevenly wormn,
Turns
Slowly . Make sure the clutch or transmission is disengaged or placed in
Transmission neutral. This is especially imporlant on equipment with hydrostatic
Or drive. The transmission rmust be exaclly in neutral to prevent resis-
Engine tance which could keep the engine from starting.
. Check for seized engine components such as the bearings, con-
necting rod, and piston.

Starter Removal And Installation
Refer to the “Disassembly” and “Reassembly” Sec-
tions for starter removal and installation procedures.

Starter Drive Service
(Refer To Figure 8-7.)

Every 500 hours of operation (or annually, whichever
occurs first), clean and lubricate the splines on the
starter drive shafl. If the drive pinion is worn, or has
chipped or broken teeth, it must be replaced.

It is not necessary o completely disassemble the
starter to service the drive components. Service the
drive as follows:

1. Remove the starter from the engine.

2. Remove the dust cover.

. Hold the drive pinion in a vice with soft jaws when

removing and instaliing the stop nut. The armature
will rotate with the nut until the drive pinion stops
against intemal spacers.

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

. Remove the stop nut, stop gear spacer, anti-drift

spring, dust cover spacer, and drive pinion.

. Clean the splines on drive shaft thoroughly with

salvent. Dry the splines thoroughly.

. Apply a small amount of Kohler electric starter

drive lubricant, Part No. 52 357 01, to the splines.

NOTE: Kohler electric starter drive lubricant, Part
No. 52 357 01, must be used on all Koh-
ler electric starter drives. The use of other
lubricants can cause the drive pinion 10
stick or bind.
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7. Apply a small amount of Loctite® No. 271 to the
stop nut threads.

8. Install the drive pinion, dust cover spacer, anti-
drift spring, stop gear spacer, and stop nut. Torque
the stop nutto 17.0—19.2 Nem
(150—-170 in. Ib.).

9. Install the dust cover.

Starter Disassembly

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

2. Scribe a small line on the drive end cap, opposite
the line on the starter frame. These lines will serve
as match marks when reassembling the starter.
See Figure 8-8.

Match Marks

Figure 8-8. Starter Assembly Match Marks.
3. Remove the thru bolts.

4. Remove the commutator end cap with brushes
and brush springs.

NOTE: The wiring lead of the positive (+) brush is
aftached to the insulated terminal on the star-
er frame. When the commutator end cap is
removed, the positive (+) brush should be
removed from the brush guide of the brush
holder, and will remain attached to the starter
frame insulated terminal.

5. Remove the drive end cap.

6. Remove the armature and thrust washer from in-
side the starter frame.

Brush Replacement

1. Remove the brush springs from the brush guides
of the brush holder. See Figure 8-9.

Brush Holder
Retaining Screws (3)

Positive (+) Brush
Brush Holder Guide (+)
Negative (-)
Brush

' Brsh Spring

Brush Spring

Commutator

Negative (-) End Cap

Brush Guide

Figure 8-9. Commutator End Cap With Brushes.

2. Remove the brush holder screws, negative (-)
brush, and plastic brush holder.

3. Remove the hex. nuts from the stud terminal. See
Figure 8-10.
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Rubber Hex Nut (Stud
Ingulating  Terminal Retaining)
- Grommet

-~

Positive {(+)
Brush

Y

Stud Terminal

\

:." Hex Nut (Battery Posltive (+)
- Wire Retaining)

Starter
Frame

Figure 8-10. Commutator End Cap With Brushes.

Remove the stud terminal with positive (+) brush
and rubber insulating grommet from the starter
frame.

4. Reinstall the insulating grommet to the new stud
terminal with positive (+) brush. Install the stud
terminal with grommet onto the starter frame. Se-
curg the stud with the hex. nut.

5. Install the brush holder, new negative (-) brush,
and brush holder screws.

6. Install the brush springs and brushes into the
brush guides of the brush holder, Make sure the
chamfered sides of the brushes are facing away
from the brush springs.

Commutator Service

Clean the commutator with a coarse, lint free cloth. Do
not use emery cloth,

If the commutator is badly wom or grooved, tum it
down on a lathe or replace the ammnature.

Starter Reassembly

1. Place the thrust washer over the drive shaft of ar-
mature.

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

3. Install the drive end cap over the drive shaft. Make
sure the match marks on the end cap and starter
frame are aligned. See Figure 8-8.

4. Align the match marks on the commutator end cap
and starter frame. Hold the drive end and commu-
tator end caps fimly to the starter frame. Remove
the brush holder tool.

5. Install the thru bolts and tighten securely.

6. Lubricate the drive shaft with Kohler electric starter
drive lubricant. Install the drive pinion, dust cover
spacer, anti-drift spring, stop gear spacer, stop
nut, and dust cover. Refer to “Starter Drive Serv-
ice” above.

OIL SENTRY™
OIL LEVEL MONITOR

OIL SENTRY
PROTECTION

Operation

Some engines are equipped with optional Oil
Sentry™ system. Oil Sentry™ uses a float switch in
the oil pan to detect a low engine oil level. On sta-
tionary or unattended applications (pumps, genera-
tors, eic.) the float swilch can be used to ground the
ignition module to stop the engine. On vehicular
applications (garden tractors, mowers, etc.} and those
equipped with a battery or etectric start, the float
switch can be used to activate a “low oll” waming
light.
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NOTE: Refer io the Specifications in the “Safety and
General Information” Section for maximum
angles of operation for engines equipped with
Oil Sentry™. Always operate the engine with-
in the guidelines specified. Operating the en-
gine at angles greater than specified could
cause the engine to stop if wired for low oil
shut off.

The following instructions will enable switch removal,
installation, and testing without removing the oil pan.
Follow these instructions carefully 1o prevent damage
to the switch.

Float Switch Removal

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

2. Remove the oil drain plug and drain oil from
crankcase.

3. Disconnect float switch leads.

4. Using a 9/16" open end wrench, tum switch coun-
terclockwise 1/4 TURN to Joosen. STOP tuming
switch when flat surface on float switch is in a hor-
izontal position. (Flat surface parallel with base of
oil pan and N.C./N.O. markings down.) Refer to
Figures 8-11 and 8~12.

N.C./N.O. Markings

Loosen A
1/4 Turn
L7
i7
[~
E
e S
B

L7 “

1 (@

Markings 4
—

Flgure 8-11. Float Switch Removal.

Figure 8-12. Float Switch Removal.

5. Tum the switch counterclockwise in 1/2 TURN
INCREMENTS using a smooth, continuous action,
Pause briefly between increments and keep the
flat surface of float switch in a horizontal position
{parallel with base of oil pan). Refer to
Figure 8-13.
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Remaove Switch In
1/2 Turn Incremenis

L @\

e

Figure 8-13. Float Switch Removal.

A CAUTION: To prevent damage to the float
switch, and to enable you to “feel” if the float strikes
the oil pan, REMOVE THE SWITCH BY HAND as
soon as it is loose enough for you fo do so.

When tuming the float switch, use a smooth, continu-
ous action for the ENTIRE 1/2 tum increment. Paus-
ing the rotation of the switch in the position shown in
Figure 8-14 will cause the float to strike the cil pan.

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

If the float strikes the oil pan, STOP tuming the swiich,
then use the following procedure.

A. Tum the switch clockwise until the flat surface is in
a vertical position as shown in Figure 8-12.
{N.C./N.O. markings on left) This will allow the
float to retumn against the switch body.

B. Tum the switch counterclockwise 1/4 TURN.
STOP tuming switch when flat surface Is in a hori-
zontal position. (Flat surface parallel with base of
oil pan and N.C./N.O. markings down. Refer to
Figure 8-12.

C. Tum the switch counterclockwise in 1/2 TURN IN-
CREMENTS as instructed in Step 5 above.

Float Switch Installation

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

2. Remove the oll drain plug and drain oil from
crankcase if oil has not already been drained.

A CAUTION: To prevent damage 1o the float
switch, and to enable you to “feel” if the fioat strikes
the ofl pan, INSTALL THE SWITCH BY HAND as long
as it is loose enough for you to do so.

3. Apply Loctite® No. 592 Teflon® sealant (or equiv-
alent) to the entire thread area of switch.

4. Apply a thick flim of clean SAE 30 oil to the float
and switch body as shown in Figure 8-15.

Flgure 8-14. Float Switch Removal.

=

/

SAE 30 Oil

Figure 8-15. Float Switch Removal.
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5. Hold the switch with the flat surface in a vertical 6. Tum the switch clockwise in 1/2 TURN INCRE-
position. {N.C./N.O. marking to the left.) Insert MENTS using & smooth continuous action. Pause
the switch into the oil pan and tum the switch 1/4 briefly between increments and keep the flat sur-
tum. STOP tuming the switch when the flat sur- face of switch in a horizontal position (parallel
face on switch is in a horizontal position. Flat sur- with base of oil pan.) Refer to Figure 8-17.

face parallel with base of oil pan and N.C./N.O.
markings up.) Refer o Figure 16.

Install Switch In

A 1/2 Turn Increments

1/4 Turn

Figure 8-17. Float Switch Installation.

8 NOTE: Several “1/2 increments” may be required until
the threads on switch engage in oil pan.

Markings A CAUTION: When turning the float switch,
use a srmooth continuous action for the entire 1/2
turn increment. Pausing the rotation of the switch in
the position shown in Figure 8-18 will cause the
float to strike the oil parn.

Figure 8-16. Float Switch Instailation.
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Do Not Pause Rotation
O1 Switch With N.C./N.O.
Markings In This Position

N.C./N.O.
Markings

/

o T

7 Z

Figure 8-19. Float Switch Installation.

Float Switch Test

Perform the following tests to ensure that the float

switch is positioned and working properly before con-

necting the leads. Refer to Figure 8-20.

Figure 8-18. Float Switch Installation.

If the float does strike the oil pan, STOP tuming the
switch, and use the following procedure.

A. Tum the switch counterclockwise until the flat sur-
face is in a vertical position, (N.C./N.O. markings
on left.) This will allow the float to retum against
the switch body. Refer to Figure 8-16A.

B. Tum the switch clockwise 1/4 TURN. STOP tum-

ing switch when fiat surface is in a horizontal posi-

tion. (Flat surface parallel with base of oil pan
and N.C./N.O. markings up.) Refer to
Figure 8-16.

C. Tum the switch clockwise in 1/2 TURN INCRE-
MENTS as instructed in Step 7 above.

B. Tum in the switch approximately five (5) to six (6)
full tums to obtain the proper position. Use a
9/16" open end wrench to tighten the switch. The
“N.C.” markings on switch will be at the top when
the switch is positioned properly as shown in
Figure 8-19.

NOTE: These tests apply to engines equipped with a

standard oil pan. Special oil pan and/or dip-
stick arangements can give inaccurate test
results.

1. Connect a continuity test light across fioat switch

leads. The light should be “on”.

2. Install oil drain plug and refill crankcase with oil.

The light should be “off” after oil is above the “[”
mark on the dipstick or proper level on CH6
models.

3. If the float switch falls this test:

A. Make sure the switch is in the proper position
with the “N.C.” markings at the top. Refer to
Figure 8-19.

B. If switch is positioned properly, drain oil and
remove switch (see “Float Switch Removal”).
If the float is not attached to the switch body,
the closure plate must be removed.

C. Replace a faulty or broken switch with a new
one. (See “Float Switch Installation™.)
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Switch Position Continuity Operational Test
A No (Switch open) Reconnect the leads and perform the following test.
B Yes (Switch closed)

1. Make sure the oil level is up to, but not over the

“F” mark on dipstick.

.~ Position A 2. Start the engine.

g . ~

. A if the switch is wired as a low oil level shutdown,
Position B .-

the engine should start.

if the switch is wired to activate a low oil waming

light, the light should be “off.”

3. Stop the engine. Drain the oil until the ofi level is

Position A
\\_ below the “U mark on dipstick or lower than bot-
Position B TR tom of filler neck on CH6. If properly wired, the
ostfion \ engine will not start, or the light will be “on”.
— =
= ————s

4. If the test results of Steps 2 and 3 are not as indi-
- cated, check for improper wiring and/or improper
float installation.

Flgure 8-20. Float Switch Test.
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CH5 & CHé6

SECTION 9
DISASSEMBLY

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

Clean all paris thoroughly as the engine is disassem-
bled. Only clean parts can be accurately inspected
and gauged for wear or damage. There are many
commercially available cleaners that will quickly re-
move grease, oil, and grime from engine parts. When
such a cleaner is used, follow the manufacturer's in-
structions and safety precautions carefully.

Make sure all traces of the cleaner are removed be-

fore the engine is reassembled and put Into operation.

Even small amounts of these cleaners can quickly
break down the lubricating properties of engine oil.

TYPICAL DISASSEMBLY SEQUENCE

Disconnect spark plug lead.

Drain oil fromn crankcase.

Remove air cleaner.

Remove refractable starter.

Remove dipstick and fill tube.
Remove fuel tank and line.

Remove carburetor and linkage.
Remove muffler.

8. Remove blower housing and baffles.

PNDO B

10. Remove govemor, throttle and kill switch linkage.

11. Remove valve cover and cylinder head.
12. Remove ignition module.

13. Remove flywheel.

14. Remoave closure plate.

15. Remove camshalt and tappets.

16. Remove govemor gear and cross shaft.
17. Remove oil sentry.

18. Remove connecting rod and piston.

19. Remove piston from connecting rod.
20. Remove piston rings.

21. Remove crankshatt.
22. Remove crankshaft oil seals and bearings.

DISCONNECT SPARK PLUG LEAD
DRAIN OIL FROM CRANKCASE

1. Remove the oil drain plug and oil fill cap/dipstick
or oil fill/check plug on CHB. See Figure 9-1,

)
}.
7 —
g

Oil Draln Piug
(Starter Side)

Flgure 9-1. Draining OIl.

2. Allow ample time for the oil to drain from the
crankcase. Tip engine to speed draining.

REMOVE AIR CLEANER COMPONENTS

Remove the air cleaner components from the air
cleaner base as described in Section 4A for the CH5
and Section 4B for CHE models. Remove the bases
as follows.

1. Remove the two base mounting screws.

2. Remove the twa nuts securing the base to the car-
buretor studs.

3. Disconnect the breather tube from the air cleaner
base.
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4. Remove the base and gaskets to complete re-
moval of air cleaner components from the engine.

2 P2 il . 3

Slot Head
Screws (4)

1 A TR 30
Air Cleaner ‘
- Element Retainer;

.‘
Air Cleaner .
Base

§ Hex Flange
Nuts v '
Phillips

Head Screws

Figure 9-3. Removing CH6 Alr Cleaner Base.

REMOVE RETRACTABLE STARTER

Remove Phillips head screws and the retractable start-
er. See Figure 9-4.

| Phillips Head
Screws

Retractable
Starter

Figure 9-4. Removing (CH5 Shown)
Retractable Starter.
REMOVE DIPSTICK AND
FILL TUBE (CH5)

1. Remove the hex. flange screw and nut securing
the oil fill tube to the fuel tank. See Figure 9-5.

NOTE: Some CH5 models use an oll fill tube with
bracket at base of tube. On these remove
screw at base.

Qil Fill
Tube

Hex Flange
Screw

Figure 9-5. Removing OIl Fili Tube On CH5.
(Earlter Tank Mounting Shown.)

2. Remove the oil fill tube from the crankcase.

NOTE: CH6 models do not have the extended oil fill
tube and dipstick.

REMOVE FUEL TANK AND LINE

A WARNING: Gasoline may be present in the
carburetor and fuel system. Gasoline is extremely
flammable, and its vapors can explode if ignited.
Keep sparks, open flames, and other sources of ig-
nition away from the engine.
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1. Tum the fuel shut-off valve to the OFF position. REMOVE CARBURETOR AND LINKAGE

2. Disconnect the fuel line from the inlet fitting of the

carburetor. See Figure 9-6. WARNING: Gasoline may be present in the

carburetor and fuel system. Gasoline is extremely
flammable, and its vapors can explode Iif ignited.
Keep sparks, open flames, and other sources of ig-
nition away from the engine.

1. Remove the throttle linkage from the throttle lever
clip. See Figure 9-8.

Figure 9-6. Disconnecting Fuel Line.
(CH5 Carburetor Shown)

3. Remove the hex. flange screws securing the fuel
tank to the engine. See Figure 9-7.

Figure 9-8. Removing Carburetor.
(CHS5 Carburetor Shown)

Fuel Tank
2. Remove the carburetor and gasket from intake
manifold studs.

REMOVE MUFFLER (CH5 MODELS)

1. Remove hex. flange nuts from exhaust studs and
hex. flange screws from muffler bracket. See
Figure 9-9.

,\\\"é

Figure 9-7. Removing Fuel Tank And Fuel Line.
{CH5 Fuel Tank Shown)

'Hex Flange

4. Remove the fuel tank and fuel fine. Nuts

J
CONTROL PANEL REMOVAL

(CH6 MODELS)

After the fuel tank has been removed, the control pan-
el used on standard CH6 models can be discon- ; —

nected and removed if this is needed for further Figure 9-9. Removing Muffier.
disassembly. (CH5 Shown)

Py Muffler
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2. Remove muffler and gasket from exhaust outlet
flange.

REMOVE MUFFLER (CH6 MODELS)

On most CH6 engines, the muffler is located under a
heat shield on top of the cylinder barrel. The shield
must be removed before the muffler can be removed.
On these the muffler is attached to the exhaust port
with two hex. flange nuts the same as CH5 models
however the CH6 is also attached by a bracket to the
cylinder head. Some CH6 models do not have the
heat shield and use a flat “pancake” muffler which is
secured to the exhaust port with two hex. head
capscrews. Exhaust gaskets are always used be-
tween the muffler flange and exhaust port surface.

REMOVE BLOWER HOUSING
AND BAFFLES

1. See Figures 9-10 and 9-11. Loosen four hex.
flange screws and remove the cylinder head
baffle. Do not remove the spark plug wire and
grommet from the baffle until later if needed. Re-
move bottom baffle from underside of cylinder.

Top Cylinder =_

Cylinder
Head Baffle

Figure 9-10. Removing Baffles.

Blower
Housing

g
'A .

Cylinder
Barrel
Baffle

Figure 9-11. Removing Baffie
And Blower Housling.

2. Remove hex. flange screws from the top cylinder
barrel baffle. Remove the baffle and disconnect
the kill switch linkage from the throttle lever.

3. Remove hex. flange screws from the bottom cylin-
der baffle. Remove the baffle.

4. Remove Phillips head screws from the blower
housing. Remove the blower housing.

5. Remove the heat deflector and gaskets from the
intake studs.

REMOVE GOVERNOR, THROTTLE, AND
KILL SWITCH LINKAGE
1. See Figure 9-12. Loosen hex. flange nut on gov-

emor lever and remove lever from govemor shaft.
Disconnect retum spring from the governor lever.

Governor « . {3 HexFiange
e Y
= Lever === Nuts L
'l “ * Hex Flange
Kill Switch “ Screw
Kill Switch Lead ;
‘ - Throttle/Kill

RN T
N 4 Switch Levers
[ A F7 s ’ V

{ r Return Spring

$
A

Figure 9-12. Removing Governor, Throttle, And Kill
Switch Linkages
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2. Disconnect the kill switch lead from the kill switch
on engines so equipped.

3. Remove the hex. flange screw from the throttle/kll
switch levers. (Not on constant speed model
CHS.)

4. Remove throtile Jever, bushing, and kill switch le-
ver from engine.

REMOVE VALVE COVER AND
CYLINDER HEAD
1. Remove the hex. flange screws from the valve

cover. See Figure 9-13. Remove the valve cover
from the cylinder head.

: Breather ;g

Figure 9-14. Removing Breather Assembly.

3. Remove the hex. flange screws, cylinder head,
push rods*, and cylinder head gasket. See Fig-
ures 9-15 and 9-16.

Figure 9-13. Removing vVaive Cover.

2. Remove the breather assembly and valve cover
gasket from the cylinder head. See Figure 9-14.

Cylinder
Head

Hex Flange
Screws

m)_sa

Hex Flange
Screws

‘—

Figure 9-15. Removing Cylinder Head.

*NOTE: Mark push rods so they will be reinstalled in

same location.
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e — NOTE: Step 3 should only be done if further service
- Cylinder Head on the cylinder head is necessary.
@ Gasket -

3. Remove the rocker arm adjusting nuts, rocker
arms and balls, rocker arm studs, and push rod
guide plate.

&, Valve Spring Valve Spring

~a /.

Figure 9-16. Removing Cylinder Head Gasket.

Disassemble Cylinder Head
1. Remove the spark plug. See Figure 9-17.

Valve
Rocker Arm Stud Push R
h G‘:nde F(‘)I:te Figure 9-18. Removing Valves.
" f‘{m,mtmg REMOVE IGNITION MODULE
) ad Nut 1. Position the flywheel so the magnet is away from
' R o cker Arm ? the ignition module.
2. Remove the hex. flange screws securing the igni-
fion module to the crankcase. See Figure 9-19.
Rocker A
Ball

Figure 9-17. Removing Spark
Plug And Rocker Arms.

2. Remove the valves:

a. Compress the valve springs by pushing down Ignition
on the valve spring cap. See Figure 9-18. Module

b. Remove the valve spring caps, valve springs,
and valves.

Figure 9-18. Hemoving ignition Module.
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REMOVE FLYWHEEL

NOTE: Always use a flywheel strap wrench to hold
the flywheel when loosening or tightening the
flywheel retaining fastener. Do not use any
type of bar or wedge between the cooling fins
as the fins could be cracked or damaged.

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

1. Remove the hex. flange screw, plain washer, and
drive cup. See Figures 9-20 and 9-21.

|

Hex Flange
Screws \/)

Figure 9-20. Removing Flywheel.

Strap
Wrench

|

Figure 9-21. Removing Flywheel Fastener Using
Strap Wrench.

2. Remove the flywheel from the crankshatft using a
puller. See Figure 9-22.

Flywheel
Puller

Strap
Wrench

Figure 9-22. Removing Fiywheel Using A Puller.

REMOVE CLOSURE PLATE

1. Remove the six hex. flange screws securing the
closure plate to the crankcase. See Figure 9-23.
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Hex Flange
Screws (6)

Closure
Plate

Flgure 9-23. Removing Closure Plate.

2. Locate the splitting tabs in the seam of the closure
plate and crankcase. Pry the closure plate from
the crankcase using a large, flat-blade screwdriv-
er. See Figure 9-24.

Spilitting
Notch

Splittlng | £
'Notch

Figure 9-24. Splitting The Closure
Plate/Crankcase.

NOTE: Insert the screwdriver only in the splitting tabs.
Do not pry on the gasket surfaces of the
crankcase or closure plate as this can cause
leaks.

REMOVE CAMSHAFT AND TAPPETS

1. Align the timing marks on the camshaft and crank-
shaft. Remove the camshaft. See Figure 9-25.

§ Camshaft .

@’

/
i

Figure 9-25. Removing Camshatft.

2. Mark the tappets as either intake or exhaust. See
Figure 9-26.

Intake alvé
B Tappet

Figure 9-26. Removing Tappets.
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NOTE: The intake tappet is the one farthest from the
crankcase gasket surface. The exhaust tap-
pet is nearest to the crankcase gasket
surface,

REMOVE GOVERNOR GEAR AND CROSS
SHAFT

1. Remove the govemor gear and plain washer from
the govemor shafl. See Figure 9-27,

NOTE: Steps 2 and 3 should only be dane only if fur-
ther service is necessary.

Governor
Gear

o |

Figure 9-27. Removing Governor Gear.

2. Remove the snap ring and plain washer from the
governor cross shaft. See Figure 9-28.

Governor
Cross Shaft

¥

Snap Ring
=

Plain Washer

Figure 9-28. Removing Govemnor Cross Shaft.

3. Remove the govemnor cross shaft and small plain
washer from the closure plate.

REMOVE OIL SENTRY™ (Optional)

1. Remove hex. flange screw and oil sentry float
switch baffle on engines so equipped. See
Figure 9-29.

Hex Flange
Screw

Switch

Flgure 9-29. Removing OHl Sentry.
2. Use a rubber band to hold float switch.

3. Remove oil sentry float switch from crankcase.

REMOVE CONNECTING ROD
AND THE PISTON

1. Remove the two hex. flange screws and connect- n
ing rod cap. See Figure 9-30.

™

I« Connecting Q ‘ - .

M Hex Flange

Figure 9-30. Removing Connecting
Rod And Pliston,

NOTE: If a carbon ridge s present at the top of the
bore, use a ridge reamer tool to remove it be-
fore attempting to remove the piston.
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2. Carefully push the connecting rod and piston
away from the crankshaft and out of the cylinder
bore.

REMOVE PISTON FROM
CONNECTING ROD
1. Remove the wrist pin retainer and the wrist pin.

Separate the piston from the connecting rod. See
Figure 9-31.

Wrist Pin
Retalner

Connecting 7"
Rod

Figure 9-31. Removing Piston
From Connecting Rod.

REMOVE PISTON RINGS

1. Remove the top and center compression rings
using a ring expander tool. See Figure 8-32.

Plston

Piston Ring
Ring

Expander

. ke

Figure 9-32. Removing Piston Rings.

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

REMOVE CRANKSHAFT

1. Remove the woodruff key from the flywheel taper
end of the crankshaft.

2. On models with ball bearings, press the crank-
shaft from the crankcase. See Figure 9-33. Note:
The crankshatft can be lifted out on those (CHE
models) using sleeve bearing instead of ball
bearings.

: Crankshaft

—

Figure 9-33. Removing Crankshaft.

REMOVE CRANKSHAFT OIL
SEALS AND BEARINGS

1. Remove the oll seals from the crankcase and clo-
sure plate. See Figure 9-34.

Qil Seal Bearing

Figure 9-34. Removing Crankshaft Oll
Seals And Bearings.*

2. Remove the bearings from the crankcase and clo-
sure plate,

*NOTE: Ball bearing shown — some CHE models use
slesve bearings instead of ball bearings.
(See page 1.11 for tolerances.)
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CH5 & CH6

SECTION 10
INTERNAL COMPONENTS

This section covers the operation, inspection, and repair/reconditioning of major intemal engine
components. The following components are not covered in this section. They are covered in sec-

tions of their own:

Air Cleaner, Section 4
Carburetor & External Govemnor, Section 5
Retractable Starter, Section 7

Ignition, Charging, & Electric Starter, Section 8

Clean all parts thoroughly. Only clean parts can be accurately inspected and gauged for wear or
damage. There are many commerciaily available cleaners that will quickly remove grease, oll,
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 proper-

ties of engine oll.

Refer to A Guide To Engine Rebullding (TP-2150) for additional information. Measurement Guide

(TP-2158-A) and Engine Inspection Data Record {TP-2435) are also available; use these to record

inspection results.

AUTOMATIC COMPRESSION RELEASE
(ACR)

These engines are equipped with an Automatic Com-
pression Release (ACR) mechanism. ACR lowers
compression at cranking speeds to make starting
easier,

Operation

The ACR mechanism consists of two flyweights and a
spring attached to the gear on camshaft. When the
engine Is rotating at low cranking speeds (600 RPM or
lower) the flyweights are held inward by the spring. In
this position, the 1ab on the larger flyweight protrudes
above the exhaust cam lobe. This lifts the exhaust

valve off of its seat during the first part of the compres-
sion stroke. The reduced compression results in an
effective compression ratio of about 2:1 during
cranking.

After the engine speed increases to about 600 RPM,
centrifugal force moves the flyweights outward. In this
position the tab on the larger flyweight drops Into the
recess in the exhaust cam lobe. When in the recess,
the tab has no effect on the exhaust valve and the en-
gine operates at full compression and full power.

When the engine is stopped, the spring retums the
lever and control pin assembly to the comprassion
release position ready for the next start.
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Benefits

Because of the reduced compression at cranking
speeds, several important benefits are obtained:

1. Manual {retractable)} starting is much easier. With-
out ACR, manual starting would be virtually impos-
sible.

2. Electric start models can use a starter and battery
size that are practical for the applications in which
these engines are used.

3. ACR eliminates the need for a spark retard/ad-
vance mechanism. A spark retard/advance
mechanism would be required on engines without
ACR to prevent the “kickback” that would occur
during starting. ACR eliminates this “kickback”
making manual starting safer.

4. The choke control setting is less critical with ACR.
In the event of flooding, excess fuel is blown out
the opened exhaust valve and does not hamper
starting.

5. Engines with ACR start much faster in cold
weather than enginas without ACR.

6. Engines with ACR can be starled with spark plugs
that are wom or fouled. Engines without ACR
probably could not be started with those same
spark plugs.

CAMSHAFT
Inspection And Service

Inspect the gear teeth of the camshaft. If the teeth are
badly wom, chipped, or some are missing, replace-
ment of the camshaft will be necessary.

CRANKSHAFT

Inspection And Service

Inspect the gear teeth of the crankshaft. If the teeth
are badly wom, chipped, or some are missing, re-
placement of the crankshatt will ba necessary.

Inspect the crankshatt bearings for scoring, grooving,
etc. Do not replace bearings unless they show signs

of damage or are out of running clearance specifica-
tions. If the crankshaft tums easily and noiselessly,
and there is no evidence of scoting, grooving, etc., on
the races or bearing surfaces, the bearings can be
reused. Note: Some CH6 use sleeve bearings rather
than ball bearings. Refer to page 1.11 for wear
tolerances.

Inspect the crankshaft keyways. if wom or chipped,
replacement of the crankshaft will be necessary,

Inspect the crankpin for score marks or metallic
pickup. Slight score marks can be cleaned with cro-
cus cloth soaked In cil. i wear limits, as stated in
“Specifications and Tolerances” are exceeded, it will
be necessary to either replace the crankshaft or
regrind the crankpin to 0.25 mm {0.010 In.) undersize.
If reground, a 0.25 mm (0.010 In.) undersize connect-
ing rod (big end} must then be used to achleve proper
running clearance. Measure the crankpin for size, ta-
per, and out-of-round.

NOTE: [f the crankpin is reground, visually check to
insure that the fillet blends smoothly with the
crankpin surface. See Figure 10-1.

High Point From
Fillet Intersections

The Fillet Must |
Blend Smoothly
With The Bearing

Journal Surfac i
N L 450
Minimum

This Fillet Area
Must Be
Completely Smooth

Figure 10-1. Crankpin Flllets.

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 wall for scoring. In severe
cases, unbumed fuel can cause scutfing and scoring
of the cylinder wall, it washes the necessary lubricat-
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ing oils off the piston and cylinder wall. As raw fuel
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
spots resulting from blocked cooling fins or from in-
adequate or contaminated lubrication.

I the cylinder bore is badly scored, excessively wom,
tapered, or out of round, resizing is necessary. Use a
measuring device (inside micrometer, etc.) to deter-
mine amount of wear (refer to the “Specifications, Tol-
erances, And Special Torque Values”, in Section 1),
then select the nearest suitable oversize of either
0.25 mm (0.010 In.) or 0.50 mm (0.020 in.). Resiz-
ing to one of these oversizes will allow usage of the
available oversize piston and ring assemblies. In-
itially, 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 facili-
tates more accurate alignment of the bore in relation
to the crankshaft crossbore. Honing is best accom-
plished at a drill speed of about 250 RPM and

60 strokes per minute. After installing coarse stones
in hone, proceed as follows:

1. Lower hone into bore and after centering, adjust
so that the stones are in contact with the cylinder
wall. Use of a commercial cutting-cooling agent
is recommended.

2. With the lower edge of each stone positioned
even with the lowest edge of the bore, start drill
and honing process. Move the hone up and down
while resizing to prevent the formation of cutting
ridges. Check the size frequently.

NOTE: Keep in mind the temperatures caused by
honing may cause inaccurate measure-
ments. Make sure the bore is cool when
measuring.

3. When the bore is within 0.064 mm (0.0025 in.) of
desired size, remove the coarse stones and re-
place with bumishing stones. Continue with the
bumishing stones until within 0.013 mm

(0.0005 In.) of desired size and then use finish
stones (220 —280 grit) and polish to final size. A
crosshatch should be observed if honing is done
comrectly. The crosshatch should intersect at ap-
proximately 23 —33° off the horizontal. Too flat an
angle could cause the rings to skip and wear ex-
cessively, too steep an angle will resutlt in high oil
consumption (refer to Figure 10-2.)

Figure 10-2. Cylinder Bore
Crosshatch After Honing.

4. After resizing, check the bore for roundness, 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 top, middle, and bottom.
Two measurements should be taken (perpendicu-
lar 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.
Machining grit left in the cylinder bore can destroy an
engine in less than one hour of operation after a
rebuild.

The final cleaning operation should always be a thor-
ough 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, dis-
card the dirty water and start again with more hot wa-
ter 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.

10.3
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Measuring Piston-To-Bore Clearance

Befare installing the piston into the cylinder bore, it is
necessary that the clearance be accurately checked.
This siep is often overlooked, and if the clearances
are not within specifications, engine failure will usually
result.

NOTE: Do not use a feeler gauge to measure pis-
ton-to-bore clearance — it will yield inaccu-
rate measurements. Always use a
microemeter.

Use the following procedure 10 accurately measure
the piston-to-bore clearance:

1. Use a micrometer and measure the diameter of
the piston & mm {0.24 in.) above the bottom of
the piston skirt and perpendicular to the piston pin
(see Figure 10-3.)

= x 6 mm (0.24 in.)

Ir o 1.4

Measure 6 mm Above The T
Bottom Of Piston Skirt At
Right Angles To Piston Pin

Figure 10-3. Measuring Piston Diameter.

2. Use an inside micrometer, telescoping gauge, or
bore gauge and measure the cylinder bore. Take
the measurement approximately 40 mm (1.6 in.)
below the top of the bore and perpendicular to the
piston pin.

3. Piston-to-bore clearance Is the difference between
the bore diameter and the piston diameter (Step 2
minus Step 1).

FLYWHEEL

Inspection

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

Inspect the ring gear for cracks or damage. Kohler
does not provide ring gears as a sernviceable part.
Replace the flywheel if the ring gear is damaged.

CYLINDER HEAD AND VALVES
Inspection And Service

Carefully inspect the valve mechanism parts. Inspect
the valve springs and related hardware for excessive
wear or dislortion. Check the valves and valve seat
area or inserts for evidence of deep pitting, cracks, or
distortion. Check clearance of the valve stems in
guides. See Figure 10-4 for valve details and
specifications.
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EXHAUST VALVE INTAKE VALVE

3 P
G

:
rE —
<7 ,_

EXHAUST
? INSERT
' INTAKE
} INSERT
D
€ T =
B A
DIMENSION INTAKE EXHAUST
A Seat Angle 8g° ik
B Insert O.0. 28.098/28.080 26.098/26.080
C Guide Depth 13.75 13.75
D Guide 1.D. 9.01/4 99 5.01/4.99
E Valve Head Diameter 26.75/26.50 24 75/24 50
F Valve Face Angle 45° 45°
G Valve Margin (Min.) 1.0 1.0
H Valve Stem Diameter 4.934/4.952 4.911/4.929
Figure 10-4. Valve Details
Hard starting, or loss of power accornpanied by high a power wire brush. Then, carefully inspect each
fuel consumption may be symptoms of faulty valves. valve for defects such as warped head, excessive cor-
Although these symptoms could also be attributed to rosion, or worn stem end. Replace valves found to be
worn rings, remove and check the valves tirst. After in bad condition. A normal valve and valves in bad
removal, clean the valve heads, faces, and stems with condition are shown in the accompanying illustrations,
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Normal: Even after long hours of operation a valve Leakage: A poor grind on face or seat of valve will
can be reconditioned and reused if the face and mar- allow leakage resulting in a bumed valve on one side
gin are in good shape. If a valve is worn to where the only.

margin is less than 1/32” do not reuse it. The vaive
shown was in operation for almost 1000 hours under
controlled test conditions.

Bad Condition: The valve depicted here should be Coking: Coking is normal on intake valves and is not
replaced. Note the warped head; margin damaged harmful. If the seat is good, the valve could be reused
and too narrow. These conditions could be attributed after cleaning.

to excessive hours or a combination of poor operating

conditions.
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Carbon Cut: Excessive buildup of deposits in the
combustion chamber may result in valve damage be-
cause deposits can become hard enough to cut the
valve. Cleaning of the cylinder head at proper inter-
vals could prevent such damage.

Stem Cotrosion: Moisture in fuel or from condensa-
tion are the most common causes of valve stem corno-
sion. Condensation occurs from improper preserva-
tion during storage and when engine is repeatedly
stopped before it has a chance to reach normal oper-
ating temperatures. Replace corroded valves.

m

Gum: Gum deposits usually result from using stale
gasoline. This condition is often noted in applications
where fuel is not drained out of tank during the off sea-
son. Gum is a prevalent cause of valve sticking. The
cure is 10 ream the valve guides and clean or replace
the valves, depending on their condition.

Overheating: An exhaust vaive subject to overhealing
will have a dark discoloration in the area above the
valve guide. Worn guides and faulty valve springs
may cause this condition. Also check for clogged air
intake, blocked fins, and lean fuel mixture when this
condition is noted.
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Valve Guides

If a valve guide is wom beyond specifications, it will
not guide the valve in a straight line. This may result
in bumt valve faces or seats, Joss of compression,
and excessive oil consumption.

To check valve guide-to-valve stem clearance, thor-
oughly clean the valve guide and, using a split-ball
gauge, measure the inside diameter. Then, using an
outside micrometer, measure the diameter of the valve
stemn at several points on the stem where it moves in
the valve guide. Use the largest siem diameter to cal-
culate the clearance. If the clearance exceeds
0.085 mm (0.00335 In.) on infake valve or 0.080 mm
{0.00315 In.) on exhaust valve, determine whether the
valve stem or the guide is responsible for the exces-
sive clearance.

Maximum allowable inside diameter is 5.085 mm
(0.2002 In.) on the intake valve guide and 5.080 mm
{0.2000 In.) on the exhaust valve guide.

if the valve stem diameter is within specifications, then
recondition the valve guide as needed.

Reconditioning Valve Guide

The valve gquides in the cylinder head are not remov-
able. Use a 0.25 mm (0.010 in.} O/8 reamer. Tool
no. KO-1033.

Valve Seat Inserts

The valve seats are not replaceable. If the seats be-
come badly pitted, cracked, or distorted, the inserts
can be reconditioned.

Use a standard valve seat cutter (see Figure 10--5)
and cut seat to dimensions shown in Figure 10-4.
{Valve detalls illustration).

4] } )

Valve Seat

Cutter (Typical) ~——

Pilot

Flgure 10-5. Standard Valve Seat Cutter.

Lapping Valves

Reground or new valves must be lapped in, to provide
fit. Use a hand valve grinder with suction cup for tinal
lapping. Lightly coat valve face with “fine” grade of
grinding compound, then rotate valve on seat with
grinder. Continue grinding until smooth surface is ob-
tained on seat and on valve face. Thoroughly clean
cylinder head in soap and hot water to remove all
traces of grinding compound. After drying cylinder
head, apply a light coating of SAE 10 oil to prevent
rusting.
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PISTONS AND RINGS

Inspection

Scuffing and scoring of pistons and cylinder walls oc-
curs when intemal temperatures approach the welding
point of the piston. Temperatures high enough to do
this are created by friction, which is usually atiributed
to improper lubrication, and/or overheating of the
engine.

Normally, very little wear takes place in the piston
boss-piston pin area. If the original piston and con-
necting rod can be reused after new rings are in-
sialled, 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 piston
pin or the pin boss of the piston is wom or damaged,
a new piston assembly is required.

Ring fallure is usually indicated by excessive oil con-
sumption and blue exhaust smoke. When rings fail,
oil is allowed to enter the combustion chamber where
it I1s bumed along with the fuel. High oil consumption
can also occw when the piston ring end gap is incor-
rect 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
vamish collect on pistons causing rings to stick, which
results in rapid wear. A wom ring usually takes on a
shiny or bright appearance. Scratches on rings and

pistons are caused by abrasive material such as car-
bon, dirt, or pieces of hard metal,

Detonation damage occurs when a portion of the fuel
charge ignites spontaneously from heat and pressure
shortly after ignition. This creates two flame fronts
which meet and explode to create exireme hammering
pressures on a specific area of the piston. Detonation
generally occurs from using fuels with an octane rating
that is too low.

Preignition, or ignition of the fuel charge before the
timed spark, can cause damage similar to detonation.
Preignition damage is often more severe than detona-
tion damage --often a hole is quickly bumed right
through the piston dome. Preignition is caused by a
hot spot in the combustion chamber from sources
such as: gtowing carbon deposits, blocked fins, im-
properly seated valve, or wrong spark plug.

See Figure 10-6 for some common types of piston
and ring damage.

CLOSURE PLATE AND CRANKCASE

1. Prepare the sealing surfaces of the closure plate
and crankcase as directed by the sealant
manufacturer.

NOQTE: Do not scrape the surfaces when cleaning as
this will damage the surfaces and could
cause leaks. The use of a gasket-removing
solvent is recommended.
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Stuck, Broken Rings

Abrasive Scratched Rings

Abrasive Worn Rings

Scored Piston And Rings

Figure 10-6. Common Types Of Piston And Ring Damage.

Replacement pistons are available in STD bore size,
and in 0.25 mm (0.010 in.) and 0.50 mm (0.20 in.)
oversizes. Replacement pistons include new piston
ring sets and new piston pins.

Service replacement piston ring sets are also avail-
able separately for STD pistons, and for 0.25 mm
(0.010 in.) and 0.50 mm (0.020 in.) oversized pis-

tons. Always use new piston rings when installing
pistons. Never reuse old rings.

The cylinder bore must be deglazed before service
ring sets are used.

Some important points to remember when servicing
piston rings:
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1. If the cylinder bore does not need reboring and if
the old piston is within wear limits and free of
score or scuff marks, the old piston may be
reused.

2. Remove old rings and clean up grooves. Never
reuse old rings.

3. Before installing the rings on piston, place the top
two rings, each in turn, in its running area in cylin-
der bore and check end gap (see Figure 10-7.)
This gap should be 0.75 mm (0.030 in.) max. in a
used cylinder bore and 0.25/0.45 mm
(0.010/0.018 in.) in a new cylinder bore.

Figure 10-7. Measuring Piston Ring End Gap.

4. After installing the new rings on piston, check pis-
ton-to-ring side clearance. Maximum recom-
mended side clearance is:

Top ring—0.040/0.085 mm (0.0016/0.0033 in.)
Middle ring—0.040/0.072 mm (0.0016/0.0028 in.)
Oil control ring—0.140/0.275 mm

(0.0055/0.0108 in.)

If side clearance is greater than specified, a new pis-
ton must be used. Refer to Figure 10-8.

Figure 10-8. Measuring Piston
Ring Side Clearance.

Install Piston Rings

To install piston rings, proceed as follows:

NOTE: Rings must be installed correctly. Ring
installation instructions are usually in-
cluded with new ring sets. Follow instruc-
tions carefully. Use a piston ring ex-
pander to install rings. Install the bottom
(oil control) ring first and the top compres-
sion ring last. Refer to Figure 10-9.
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3. Compression Ring (Top Groove): Install the top
Piston Ring ring using a piston ring instaliation ocl. Make
1 sure the “top” mark is up and the BLUE dykem
stripe is to the left of end gap.
End Ga
L U S CONNECTING RODS

“TOP” V

Top Compression Ring

Center Compression Ring

OR Control Ring
(Three-plece)

Figure 10-9. Piston Ring Installation.

1. Oil Control Ring (Bottom Groove): Install the ex-
pander and then the raifs. Make sure the ends of
expander are not overiapped.

2. Compression Ring (Center Groove): Install the
center ring using a piston ring instaliation tool.
Make sure the “top” mark is up and the PINK
dykem stripe is to the ieft of end gap.

Inspection And Service

Check bearing area (big end) for excessive wear,
score marks, running and side clearances (Refer to
Section 1, *Specifications, Tolerances, And Special
Torque Values™. Replace rod and cap if scored or
excessively worn,

Service replacement connecting rods are available in
STD crarkpin size and 9.25 mm (0.010 in.} under-
size. The 0.25 mm (0.010 in.) undersized rod can be
identified by the drilled hole located in the lower end
of the rod shank. Always refer to the appropriate parts
information to ensure that correct replacements are
used.

GOVERNOR GEAR
Inspection

Inspect the governor gear teeth. Look for any evi-
dence of wom, chipped, or cracked teeth, If one or
more of these problems is noted, replace the governor
gear.
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The following sequence is suggested for complete
engine reassembly. This procedure assumes that all
components are new or have been reconditioned, and
all component subassembly work has been com-
pleted. This procedure may be varied to accommo-
date options or special equipment.

NOTE: Make sure the engine is assembled using all
specified torque values, tightening se-
quences, and clearances. Failure to observe
specifications could cause severe engine
wear or damage.

Always use new gaskets.

TYPICAL REASSEMBLY SEQUENCE

Install crankshatft bearings.

Install crankshatt.

Install piston rings.

Install piston to connecting rod.
Install piston and connecting rod.
Install oil sentry.

Install govermnor gear and cross shaft.
Install tappets and camshatt.

Install closure plate.

10. Install crankshaft oil seals.

11. Install flywheel.

12. Install ignition module.

13. Install cylinder head and valve cover.
14. Install kill switch, throttle, and governor linkage.
15. Install baffles and blower housing.
16. Install muffler.

17. Install carburetor and linkage.

18. Install fuel tank and line.

19. Install dipstick and fill tube (CH5).
20. Install retractable starter.

©COoONDG AN~

21. Install air cleaner.
22. Prepare the engine for operation.

INSTALL CRANKSHAFT BEARINGS

1. Assemble the NU-12018 bearing Installer to the
NU-4747 handle. See Figure 11-1.

NU-4747 Handle
And NU-12018
Bearing Installer

Figure 11-1. Installing Crankshaft Bearings.

2. Position the installer/bearing to the bearing bore
of the crankcase or closure plate.

3. Drive the bearing into the bearing bore. Make
sure the bearing is installed straight and true, and
bottoms in the bore.

INSTALL CRANKSHAFT

1. Lubricate the flywheel end bearing surface of the
crankshaft.

2. Insert the crankshaft through the flywheel end
bearing on CH6 engines with sleeve bearings. If
ball bearing used, the crankshaft must be pressed
in. See Figure 11-2.
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Crankshaft

Figure 11-2. Installing Crankshaft.

INSTALL PISTON RINGS

NOTE: For detailed piston inspection procedures and
piston ring installation, refer to Section 10 —
“Internal Components™.

ASSEMBLE PISTON TO
CONNECTING ROD

1. Assembile the piston, connecting rod, wrist pin
and wrist pin retainers. See Figure 11-3.

Wrist Pin
Retainer

“FIy” : o
Mark *\ Piston

Figure 11-3. Installing Piston
To Connecting Rod.

NOTE: The connecting rod must be assembled so
the side with the cast numbers is opposite the
“FLY" mark on the piston.

INSTALL PISTON AND
CONNECTING ROD

NOTE: Proper orientation of the piston/connecting
rod inside the engine is extremely important.
Improper orientation can cause extensive
wear or damage.

1. Stagger the piston rings in the grooves until the
end gaps are 120 degrees apart.

2. Lubricate the cylinder bore, piston and rings with
engine oil. Compress the piston rings using a
piston ring compressor. See Figure 11-4.

Piston Ring
Compressor
Installed
Around
Piston

Figure 11-4. Installing Piston
And Connecting Rod.

3. Orient the “FLY” mark on piston towards the fly-
wheel side of crankcase. See Figure 11-5. Gent-
ly push the piston/connecting rod into bore. Do
not pound on the piston.

11.2



SECTION 11
REASSEMBLY

Arrow Must Point
Towards Flywheel

-t

Figure 11-5. Piston Installation Identlfier.

4. Lubricate the crankshaft joumnal and connecting
rod bearing surfaces with engine oil. Install the

connecting rod cap to the connecting rod. See
Figure 11-6.

NQOTE: The connecting rod cap must be installed with
its match mark aligned with the connecting
rod match mark. Improper installation can
cause serious engine damage.

Connecting
% Rod Cap
o

¥\ Hex Flange
” Berews

-}?' &

INSTALL OIL SENTRY (Optional)

1. Install Oil Sentry™ float switch in crankcase. Re-
fer to Section 8 and Figure 11-7. Torque the float
switch to 13.6 Nem (120 in. Ib.).

NOTE: The Oil Sentry™ fioat switch must be installed
so the float amm [s free to pivot toward the
center of the crankcase.

Oil Sentry
= Float Switch

Figure 11-7. Installing Oll SentryT™ Switch.

2. Install the Oil Sentry™ float switch baffle and hex
flange screw.

INSTALL GOVERNOR GEAR
AND CROSS SHAFT

1. Install ptain washer and govemor gear on crank-
case stud. See Figure 11-8.

Figure 11-6. Installing Connecting
Rod Fasteners.

5. Install the hex. flange screws and torgue in sever-
al increments to 9 Nem (80 in. ib.).

6. Rotate the crankshaft until the piston is at top
dead center in the cylinder bore,

Governor
Gear

Figure 11-8. Installing Governor Gear.

2. Install small plain washer on cross shaft and in-
stall cross shaft (from inside closure plate)
through bore in closure plate. See Figure 11-9.
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Governor
Cross Shaft

¥ Snap Ring

| smatl Plain
Washer

Flgure 11-9. Installing Governor Cross Shaft.

3. Install plain washer and hitch pin.

INSTALL TAPPETS AND CAMSHAFT

1. Lubricate the tappets and tappet bores in crank-
case with engine oil.

2. Install the tappets into the appropriate intake or
exhaust tappet bore in the crankcase. See
Figure 11-10.

NOTE: The intake tappet is the one farthest from the
crankcase gasket surface. The exhaust tap-
pet is nearest to the crankcase gasket sur-
face.

A\ X

Exhaust Valve

intake Valve
Tappet

g

Figure 11-10. Installing Tappets.

3. Lubricate the camshaft bearing surfaced with en-
gine oil.

4. Align the timing marks on the camshaft gear and
crankshaft gear. Lower the camshaft into the
bearing surface in crankcase.

Make sure the camshaft, crankshaft, and govemor
gears mesh and the timing marks on camshatft
and crankshaft are aligned. See Figure 11-11.

Figure 11-11. Aligning Crankshaft Gear And
Cam Gear Timing Marks.

INSTALL CLOSURE PLATE

1. Make sure that the sealing surfaces of the closure
plate and crankcase have been cleaned as de-
scribed in Section 10,

2. RTV silicone sealant is used as a gasket between
the closure plate and crankcase. GE Silmate™
type RTV-1473 or RTV-108 sllicone sealant (or.
equivalent) is recommended.

NOTE: Always use fresh sealant. Using outdated
sealant can result in leakage. Referto Sec-
tion 2 — “Special Tools” for information on the
52 597 02 silicone sealant dispenser tube.

3. Apply a 1/16” bead of sealant to the closure plate
as shown in Figure 11-12.
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INSTALL OIL SEALS

1. Slide the seal protector sleeve NU-12021, over
the crankshaft. Generously lubricate the lips of
the oll seal with light grease. Slide the oil seal
over the sleeve.

1/16” Sealant
‘Bead

Assemble handle KO-1036 and seal driver KO-1034.
Install the crankcase seal until the driver bottoms
against the crankcase. Assemble handle KO-1036
and seal driver KO-1043. Install the closure plate
seal until the driver bottoms against the closure plate.
See Figure 11-14.

Figure 11-12. Applying Sealant NOTE: Oil seal on PTO side of crankshaft should be
To Closure Plate. installed to a depth of 5— 7mm (0.20—0.28
in.) below lip of crankshaft bore.
NOTE: Tum governor cross shaft clockwise before
installing the closure plate. Cross shaft must NOTE: Engines equipped with optional camshaft PTO
rest on governor for proper operation. use handle KO-1036 and seal driver
KO-1035 to install oil seal in camshaft bore.

4. Install the closure plate to the crankcase and in-
stall the six hex. flange screws. Tighten the

Ko-1036

screws hand tight. Handle And
Ko-1034
5. Torque the fasteners, in several increments in the Seal Driver

sequence shown in Figure 11-13, to 22.6 Nem
(200 in. ib.).

Figure 11-14. Installing Oll Seals.

INSTALL FLYWHEEL n

A WARNING: Damaging Crankshaft And
Flywheel Can Cause Personal Injury! Using im-
proper procedures to install the flywheel can crack
or damage the crankshaft andfor flywheel. This not
only causes extensive engine damage, but can also
cause personal injury, since broken fragments could
be thrown from the engine. Always observe and use
the following precautions and procedures when in-
stalling the flywheel.

Figure 11-13. Closure Plate Fastener
Torque Pattern.
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NOTE: Before installing the flywheel, make sure the
crankshaft taper and flywheel hub are clean,
dry and completely free of lubricants. The
presence of lubricants can cause the flywheel
to be over-stressed and damaged when the
flange screw is torqued to specification.

NOTE: Make sure the flywheel key is installed prop-
etly in the keyway. The flywheel can become
cracked or damaged if the key is not installed
properly in the keyway.

NOTE: Always use a flywheel strap wrench to hold
the flywheel when tightening the flywheel fas-
tener. Do not use any type of bar wedge be-

tween the cooling fins or flywheel ring gear, as

these parts could become cracked or
damaged.

1. Install the woodruff key into the keyway in the
crankshaft.

2. Place the flywheel over the keyway/crankshaft.
Install the drive cup, plain washer (flat side of
washer towards the drive cup), and the hex. flange
screw. See Figure 11-15.

Hex Flange
Scr

Figure 11-15. Installing The Flywheel.

3. Hold the flywheel with a strap wrench and torque
the hex flange screw to 67.8 Nem (50 ft. Ib.). See
Figure 11-16.

Torque Wrench

~Strap Wrench

Figure 11-16. Tightening Flywheel Fastener.

INSTALL IGNITION MODULE

1. Tum flywheel until magnet is opposite the position
where the ignition module will be installed.

2. Install ignition module loosely to bosses on crank-
case with two hex. flange screws. Move module
as far away from flywheel as possible then tighten
screws just enough to hold.

3. Rotate the flywheel in clockwise direction until the
magnet is inside the first and center laminated
legs of the ignition module. The third leg will be
outside.

4. Insert a 0.250 mm (0.010 In.) flat feeler gauge or
shim stock between the center and leading leg
then loosen the screws allowing the magnet to
draw the module against the gauge. Push against
module with thumb to hold legs tight against the
gauge while tightening screws to torque specified
in Step 5. This establishes the correct air gap be-
tween the two legs--don't iry to gap the trailing
leg as it will be different.

Figure 11-17. Installing Ignition Module.
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5. Tighten the hex. flange screws as follows:

First Time Installation On A New Short Block:
6.2 N-m (55 In. Ib.).

All Reinstallations: 4.0 Nem (35 In. Ib.).

6. Rotate the flywheel back and forth; check to make
sure the magnet does not strike the module,
Check the gap between the center and leading
legs only with a feeler gauge and readjust if
necessary.

REASSEMBLE CYLINDER HEAD
COMPONENTS
1. Lubricate with engine oll, and install the valves,

valve springs, and valve spring caps. See
Figure 11-18.

Valve
Spring

® valve Spring Cap

REASSEMBLY
o Rocker Arm Stud
Push Rod
Guide Plate
- _ Adjusting
j’p - _‘: Nut
',h
; .. Rocker Arm
D Ball \;’3
‘-:- > . . ‘ .._‘.‘
Spark Plug
f Rocker Arm
NN

Figure 11-19. Installing Rocker
Arms And Spark Plug.

INSTALL CYLINDER HEAD
1. Install a new cylinder head gasket.

2. Install the cylinder head and tighten the hex.
flange screws in several increment in the se-
quence shown in Figure 11-20 to 22.6 N*m
{200 In. Ib.).

Figure 11-18. Installing Valves.

2. Compress the valve spring by pushing down on
the vaive spring cap. Lock the valve spring cap in
piace on the valve stem,

NOTE: Support valves from beneath the cylinder
head to make Installing the valve spring caps
easier.

3. Install the push rod guide plate, rocker arm studs,
rccker arms and balls, and rocker arm adjusting
nuts. See Figure 11-19. Lubricate with engine
oil.

Figure 11-20. Cylinder Head Fastener
Tightening Sequence.

3. Set spark plug gap at 1.02 mm (0.040 in.). Install
spark plug in cylinder head and torque to
24.4/29.8 Nem (18/22 ft. Ib.).

4. Install the push rods. Check that the push rods
are seated on the tappets and rocker arms.

5. Adjust valve to tappet clearance as follows:

a. Position the crankshaft so the piston is at the
top of the compression stroke (the camshatt is
not pushing the tappets and push rods).
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b. Insert a flat feeler gauge between the rocker
arm and valve stem. See Figure 11-21.

The recommended valve to rocker arm clear-
ance for both intake and exhaust is
0.038/0.051 mm (0.0015/0.0020 in.).

Flat
Feeler
' Gauge

‘ w Ad]usltn- -

Nuts

Figure 11-21. Adjusting Rocker
Arm/Valve Clearance.

c. Adjust clearance by tuming the adjusting nut:
clockwise to decrease valve to rocker arm
clearance, counterclockwise to increase valve
10 rocker arm clearance.,

6. Install a new valve cover gasket. Install the
breather assembly on the cylinder head. See
Figure 11-22.

k Breather
Assembly

Figure 11-22. Installing Breather Assembly.

7. Install the valve cover. Torque the hex flange
screws to 3.4 N=m (30 In. Ib.) using the sequence
shown in Figure 11-23.

Figure 11-23. Valve Cover Fastener
Tightening Sequence.

INSTALL KILL SWITCH, THROTTLE, AND
GOVERNOR LINKAGE
1. Install kill switch lever, bushing, and throttle lever

on the crankcase using hex. flange screw. See
Figure 11-24.

Governor
Lever

Kill Switch

+ #7 Hex Flange Nut

2 . Hex Flange
B Screw

& Throttle/Kill
" Switch Levers

Figure 11-24. Installing Kill Switch, Throttle
And Governor Linkage. (CH5 Shown)

2. Connect the kill switch lead to the kill switch.

3. Install the return spring in the first hole of the
throttle lever (the hole nearest the end of the
throttie lever).

4. Install the govemnaor lever on the governor Cross
shaft. Install the retum spring in the third {middle)
hole of the governor lever.
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INSTALL BAFFLES AND
BLOWER HOUSING

NOTE: Leave all hardware slightly loose until all
sheet metal parts are in position.

1. See Figures 11-25 and 11-26. Install the blower
housing using Phillips head screws in the loca-
tions shown in Figure 11-25.

Blower
Housing

" N Phillips
' Screws
Heat

Deflector =

Bottom

Cylinder /
Barrel
Baffle

4. Connect the Kill switch linkage in the tirst hole of
the throttle lever. Install the top cylinder barmel
baffle using hex. flange screws.

5. Install the cylinder head batfle onto the top and
bottom cylinder baffles.

6. Tighten all hardware.

INSTALL MUFFLER

1. Install new gasket and muffler on exhaust outlet
flange. See Figure 11-27 for CH5.

Figure 11-25. Installing Blower
Housing And Baffle.

“Hex Flange

Hex Flange 4
Screws

Mutfler

1' op Cylinder < ‘

Barrel Baffle | b

Throttle g
_Lever

. Spark Plug
g Wire And
Grommet

- Kill Switch |
Linkage
VAL

5 \
Cylinder
Head Baffle

Figure 11-26. Installing Baffies. (CH5 Shown)

2. Install the gasket and heat deflector on the Intake
studs.

3. Install the bottom cylinder baffle using hex. flange
SCrews.

Figure 11-27, installing Muffler On CHS5.

2. Install hex. flange nuts ontc exhaust studs and
hex. flange screws in muffler bracket. Torque hex.
flange nuts to 22.6 N-m (200 In. Ib.).

Figure 11-28. Installing Muffler On CH&.

11.9



SECTION 11
REASSEMBLY

INSTALL FUEL TANK AND LINE

A WARNING: Gasoline may be present in the
carburetor and fuel system. Gasoline Is extremely
flammable, and its vapors can explode if ignited.
Keep sparks, open flames, and other sources of ig-
nition away from the engine.

1. Install the fuel tank and fuel line.

Fuel Tank

Figure 11-29. Installing Heat Shleld On CHB6.

INSTALL CARBURETOR AND LINKAGE

1. Install new gasket and carburetor onto intake
manifold studs. See Figure 11-30.

Figure 11-31. Installing Fuel Tank (CH5}.*
{Earlier Version Shown)

2. On CH5, secure the fuel tank to the engine using
hex. flange screws, Torque the hex. flange screws
to 17 Nsm (150 in. Ib.). See Figure 11-31.

Figure 11-30. Instaliing Carburetor.

2. Install the throttle linkage 1o the carburetor throttle
lever using the linkage ¢lip.

INSTALL CONTROL PANEL (CHS6)

1. Reinstall the control panel on CH6 if so equipped
and if removed earlier.

Figure 11-32. Installing Fuel Tank CH6.
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13 Oi_l Filt Tube

. X HexT’Iange

Lo 5

Figure 11-33. Tighten Tank Bracket
Screws On CH6.

3. Install the fuel line on the carburetor inlet fitting.
Secure the fuel line with a hose clamp. See
Figure 11-34.

—
N\ ‘

Hose Cla-p

Figure 11-34. Connecting Fuel Line.

INSTALL FILL TUBE AND DIPSTICK (CH5)
NOTE: CHS6 models do not have extended oil fill.

1. Make sure the two Q-Rings on the oil fill tube and
the O-Ring in the oil fill cap are in place.

2. Install oil fill tube into the hole in the crankcase on
CH5. See Figure 11-35. Note: Some CH5 mod-
els have bracket at base of tube.

Figure 11-35. Installing Oil Fill Tube (CH5).
(Some have bracket at base.)

3. Secure the oil fill tube to the fuel tank with the hex.
flange screw and lock nut.

On CHB, reinstall the ail fill/check plug and drain plug.

INSTALL RETRACTABLE STARTER

1. Install the retractable starter and Phillips head
screws to the blower housing. See Figure 11-36.

Phitlips Head
Screws

Retractable
Starter

Figure 11-36. Installing Retractable Starter.

INSTALL AIR CLEANER (CHS MODELS)

1. Install gasket, air cleaner base, and hex. flange
nuts on intake studs. See Figure 11-37.
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T . A "

Slot Head .
Screws (4

Alr Cleaner
'&t Element Retainer

' K 78
Phillips
Head Screws

Nuts

Figure 11-37. Installing Air Cleaner Base (CHS5).
2. Install Phillips head screws to air cleaner.

3. Install the air cleaner element retainer. Be sure the
retainer is hooked on tabs. Tighten the four siot
head screws evenly. Install the precleaner.

4. Install the air cleaner cover as follows:

a. Slide the air cleaner cover onto the air cleaner
base.

b. Be sure the tab at the bottom of the air cleaner
cover snaps in place to lock the cover on the
air cleaner base. Some CH5 models have re-
taining screw on cover—-reinstall this screw if
SO equipped.

INSTALL AIR CLEANER (CH6 MODELS)

b

Figure 11-38. instaiiing Air Cieaner Base On CH6.

1. Install new carburetor gasket, then the air cleaner
base to carburetor with the two nuts. Also install
and secure the capscrew. See Figure 11-38.

Figure 11-39. Tighten Wing Nut.

2. Install filter element, precleaner and element cov-
er. Secure with wing nut. Refer to Section 4B for
cormrect sequence of components for CH6 air
cleaner.

3. Install the air cleaner cover and tum the retaining
knob to the right until tight.

PREPARE THE ENGINE FOR OPERATION

The engine is now completely reassembled. Before
starting or operating the engine, be sure to do the
following:

1. Make sure all hardware is tightened securely.

2. Make sure the oil drain plug and oil sentry pres-
sure switch are tightened securely.

3. Fill the crankcase with the correct amount, weight,
and type of oil. Refer to the oil recommendations
and procedures in the “Safety and General Infor-
mation” and “Lubrication System” Sections.

4. Adjust the govemor. Refer to the “Fuel System
and Govemor” Section.

5. Adjust the carburetor idle fuel needie or idle
speed adjusting screw as necessary. Refer to the
“Fuel System and Govemor” Section.

6. Make sure the maximum engine speed does not
exceed 3750 RPM (or as specified for the appli-
cation). Adijust the throttle and choke controls and
the high speed stop as necessary. Refer to the
“Fuel System and Govemor” Section.
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