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SPECIFICATIONS

SPECIFICATIONS
DIMENSIONAL AND WEIGHT
[ Modet T -

PTO type [e] VEL
Ovaerall length 295 mm {11.6 in) 278 mm {10.9 in}
Overall width 304 mm {12.0in)
Overall height 402 mm (15.8in)
Dry weight 10.6 kg (23.4 Ibs)
Operating weight 11.6 kg {25.6 Ibs)

ENGINE
Model GX100
Description code GCANM
Type 4d-stroke, overhead camshaft

Total displacement

98 cm? (6.0 cu-in)

Bore and stroke

56 x 40 mm (2.2 x 1.6 in}

Maximum horsepower

2.2 kW (3.0 PS) at 3,600 min"'{rpm}

Maximum torque

5.7 N-m {0.59 kgf-m,4.21bf-ft) at 3,600 min™{rpm)

Compression ratio - 8.5:1

Fuel consumption 327 g/kW-h (240 g/P5-h, 1.18 Ib/hp-h)
Cooling system Forced-air

Ignition system Transistorized magneto ignition
fgnition timing 25°B.T.D.C

Spark plug CR5HSB (NGK},U16FSR-UB{DENSO}
Carburetor Horizontal type, butterfly valve
Air cleaner Dual element type
Governor Centrifugal mechanical governor
Lubricating system Splash

Oil capacity 0.40 litters (0.42 US qgt, 0.35 lpm gt}

Recommended operating ambient
temperature

-15 °C 40 °C(5 °F -104 °F}

Starting system

Recoil starter

Stopping system

Ignition primary circuit ground

Fuel used Automotive unleaded gasoline {minimum 86 pump octane)
Fuel tank capacity 1.2 litters {0.32 US gal, 0.26 Ipm gal}
PTO shaft rotation Counterclockwise {viewed from PTO side)




SPECIFICATIONS

PERFORMANCE CURVE

Power_curves_are_according_to SAE_standard No.J=1995._For practical

-~ Gperations, the bhp load and engine speed should Tiot exceed the limit
defined by the "Recommended Maximum Operation bhp" curve.
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SPECIFICATIONS

DIMENSIONAL DRAWINGS
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SPECIFICATIONS

PTO DIMENSIONAL DRAWINGS
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SPECIFICATIONS

WIRING DIAGRAMS

Type with oil alert: ™ o | Brovm
Y | Yellaw Q | Orange
Bu | Blua Lb] Light blus
G | Groen Lg| Light Green
A | Red P | Plrk
W | Wnits Gr| Gray
1
Y Bl 1
1
UN|T1
'II BII BI SPARK
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“ UNIT X’
OIL OIlL ENGINE IGNITION
G LEVEL ALERT STOP COIL
SWITCH UNIT SWITCH
Type without oil alert: o TBiack s Torom
Y | Yallow 0 | Orenge
Bu | Blue Lb{ Ught blug
4 | Greon Lg | Light Green
A | Aed P | Fink
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SERVICE INFORMATION
SYMBOLS USED IN THIS MANUAL

As you read this manual, you may find the following symbols with the instructions.

" TAppiygréase. T T

A specials tool is required to perform the procedure.

Apply oil.
B

O x C{O): Indicates the diameter, length, and quantity of the metric flange bolt used.
P.O- O: Indicates the reference page.

SERIAL NUMBER LOCATION

The engine serial number is stamped on the crankcase. Refer to this when ordering parts or making parts or making tech-
nical inquiries.

ENGINE SERIAL NUMBER

N
N



SERVICE INFORMATION

MAINTENANCE STANDARDS
Unit: mm {in}
——Part- -~ —————tem— — — - =Standard ——————— [ —=SewviceTlimittT—————
Engine Maximum speed {(No load) 4,000 £ 200 min'{rpm) -

Idle speed
Cylinder compression

1,550 % 160 min{rpm}
0.49 MPa {5.0 kgficm?,71psi)
at 700 min™ {[rpm)

Cylinder Sleeve I.D. 56.000 - 56.015 (2,2047 - 2.2053} 56.165 (2.2112)
Piston Skirt O.D. E5.965 - 55.985 (2.2033 - 2.2041) 55.85 (2.199)
Piston-to—cylinder clearance 0.015 - 0.050 {0.006 - 0.0020) 0.120 {0.0047)
Piston pin bore I.D. 13.002 - 13.008 {0.5119 - 0.5121) 13.048 [0.5137)
Piston pin Piston pin Q.D. 12.994 - 13.000 {0.5116 - 0.5118) 12.954 (0.5100)
Piston-to—piston pin bore
clearance 0.002 - 0.014 {0.0001 - 0.0006} 0.080 {0.0031)
Piston rings Ring side
clearance Top/Second 0.015 - 0.050 {0.0006 - 0.0020} 0.120 {0.0047}
Ring end gap Top 0.16 - 0.30 {0.006 - 0.012} 0.60 (0,024}
Second 0.30 -0.45 {0.012 - 0.018} 0.75 (0.030}
Ring width Top 0.970 - 0.990 (0.0382 - 0.0390) 0.840 (0.0370})
Second 1.170 - 1.190 {0.04861 - 0.0469) 1.140 {0.0449)
Connecting Small end 1.D. 13.005 - 13.020 (0.5120 - 0.5126) 13.070 (0.5146)
rod Big end I.D. 24.000 - 24.013 {0.9448 - 0.9454) 24.040 {0.9465}
Big end oil clearance 0.020 - 0.043 {0.0008 - 0.0017) 0.100 (0.0039)
Big end axial clearance 0.1-0.4(0.004 - 0.016 in} 0.800 {0.0315)
Crankshaft Crank pin O.D. 23.970 - 23.980 {0.9437 - 0.8441) 23.920{0.2417}
Valves Valve IN 0.15+0.04 -
clearance EX 0.201+0.04 -
Stem Q.D. IN 3.970 - 3.985 {0.1663 - 0.1569} 3.900 {0.1535)
) EX 3.935 - 3.985 (0.1549 - 0.1555) 3.880 (0.1528)
Valve guides Guide I.D. INJEX 4.000 - 4.018 {0.1575 - 0.1882) 4,060 {0.1598)
Stem-to-guide IN 0.015 - 0.048 {0.0006 - 0.0019) 0.098 (0.0039)
clearance
EX 0.050 - 0.083 {0.0020 - 00033} 0.120 {0.0047)
Seat width INVEX 0.7 (0.028) 1.800
Valve springs Free length INJEX 25.8 (1.02} 24,900 (0.9803)
Cam pulley Cam height 36.483 {1.4363}) 35.483 {1.3970)
Cam pulley 1.D.{Bearing) 10.027 - 10.057 {0.3948 - 0.3959) 10.075 (0.3967}
Cam pulley shaft O.D. 9,972- 9.987 (0.3926 - 0.3932} 9,920 (0.3908}
Rocker arm Rocker arm LD, 6.000 - 6.018 (0.2362 - 0.2369} 6.043 (0.2378)
Rocker arm shaft 0.D. 5.960 - 5.990 (0.2346 - 0.2358} 5.953 (0.2344)
Rocker arm shaft bearing 1.D. 6.000 - 6.018 (0.2362 - 0.2369} 6.043 (0.2379)
Carburetor Main jet #60 -
Pilot jet #35 -
Float height 12{0.5) -
Pilot screw opening 2 - 3/8 turns out -
Spark plug Gap 0.6- 0.7 {0.024 - 0.028) -
Ignition coil Resistance Primary cail 0.75- 0.960 -
Secondary 6.1-93Q _
coil
Air gap {At 0.2-0.5mm _
flywheel) {0.008 - 0.020 in}




SERVICE INFORMATION

TORQUE VALUES
—————————tem————— ————Thread-dia-(mm}— =T 'gffne T
Spark plug M10 x 1.0 12 1.2 ]
Connecting rod bolt M5 x 0.8 5 0.5 3.6
Qil drain plug bolt M1i0 x 1.25 18 18 13
Valve adjusting lock nut M5 x 0.5 {Special nut} 75 0.75 5.4
Flywheel nut M12 x 1.26 42 43 ELl
Govarnor arm nut M6 x 1.0 10 1.0 7
Stopper plate screw M3 x 0.5 1 0.1 0.7
Alr cleaner case bolt M5 x 0.8 7 0.7 5.1
Air cleaner cover bolt M6 x 1.0 2.3 0.23 1.7
NOTE:
* Use standard torque valugs for fasteners that are not listed in this table.
* (CT) indicates a self-tapping bolt.
+ (SH) indicates a small head boit.
STANDARD TORQUE VALUE
ltem Thread dia. {mm) — gﬁ:‘n" -
Screw 5mm 4.3 0.43 31
6 mm 9 0.9 6.5
Bolt and nut 5 mm 5 0.5 3.6
6 mm 10 1.0 7
g mm 21 2.1 15
10 mm 34 35 25
12 mm 54 5.5 40
Flange bolt and nut 5 mm 55 0.55 4,0
& mm 12 1.2 9
8 mm 26 2.7 20
10 mm 39 4.0 29
SH flange bolt 6 mm 9 0.9 6.5
CT flange bolt 5 mm 5.5 0.55 4.0
6 mm 12 1.2 9
2-4




SERVICE INFORMATION

SPECIAL TOOLS
No. Tool name Tool number | ____Application
1. | Floatlevel'gauge TT07401=0010000" | “Carburetorfloat levelinspection 7 T T

2. Driver, 22 mm |.D. 07746 - 0020100 Driver for 5

3. Attachment, 32 x 35 mm 07746 - 0010100 20 x 32 x 6 mm oil seal installation

4, Attachrment, 42 X 47 mm 07746 — 0010300 6204 radial ball bearing installation

5 Attachment, 20 mm LD, 07746 — 0020400 6204 radial ball bearing installation

6. Pilot, 20 mm 07746 — 0040500 20 x 32 x 6 mm oil seal and 6204 radial ball

bearing installation

7 Driver 07749 - 0010000 Driver for 3,4, and 6

8. Valve seat cutter, 45° 24.5 mm(*1} 07780 - 0010100 Valve seat reconditioning {IN}

9, Valve seat cutter, 45° 24 mm({*1} 07780 — 0010600 Valve seat reconditioning {EX)

10, Valve gseat cutter, 32° 25 mm{*1) 07780 - 0012000 Valve seat reconditioning {IN)

1. Valve seat cutter, 32° 24 mm({*1) 07780 - 0012500 Valve seat reconditioning (EX)

12. Valve seat cutter, 60° 24 mm({*1} 070PH - Z0D0100 Valve seat reconditioning {IN/EX}

13. Cutter holder, 4.0 x 400 mm({*1) 070PH - 20D0200 Holder for 8,9,10,11 and 12

14, Valve adjusting wrench, 3mm 07908 — KE90200 Valve clearance adjustment

15. Valve guide driver, 3.6 x 8.0 mm 07JMD - KY20100 Valve guide removalfinstallation

16. Valve guide rearner, 4.008 mm 07MMH - MVA0100 Valve guide 1.D. reaming

10.1




SERVICE INFORMATION

TROUBLESHOOTING
GENERAL SYMPTOMS AND POSSIBLE CAUSES _

~ ENGINE - ' i
Hard starting
Cylinder compression check

1. Remove the spark plug cap and spark plug, and install a
compression gauge in the spark plug hole.
P gatie park piug COMPRESSION GAUGE

2. Pull the recoil starter several times with force and measure {Commercially available)

the cylinder compression.

Cylinder 0.49 Mpa (5.0 kgf/cm?, 71 psi)
compression at 700 min {rpm)

Engine starts but then stalls

Engine lacks power

Engine speed does not increase

OIL ALERT SYSTEM (TYPE WITH OIL ALERT}
Engine does not start with engine stop switch "ON"

s Check the engine oil level before inspection.There must be suffi-
cient oil in the tank.

Engine does not stop while engine oil level is low
+ Drain the engine oil before inspection.

IGNITION SYSTEM
Spark test

Gasoline is highly flammable and explosive.

If ignited, gasoline can burn you severely.

* Be sure there is no spilled fuel near the
engine.

+ Place the spark plug away from the spark
plug hole.

Unburnt gas can ignite if it is left in the cylinder.

s Loosen the carburetor drain screw to drain
the carburetor thoroughly.Pull the recoil
starter several times to release the unburnt
gas from the cylinder before testing.

1. Remova the spark plug cap and spark plug.

2. Turn the fuel valve OFF and drain the carburetor by loosening the
drain screw. Then pull the recoil starter several times to release the
unburnt gas in the cylinder with the engine stop switch OFF.

3. Attach the removed spark plug to the plug cap.

4. Set the engine stop switch to the "ON" position.Ground the negative
{-) electrode {i.e. threaded part) of the spark plug against the recoil
starter mounting nut and pull the recoil starter to check whether
spark jumgp across the electrodes.

px
=]



SERVICE INFORMATION

HARNESS ROUTING

CABLECLIPB

ENGINE STOP SWITCH

CABLECLIP A
/ [Type with oil atert]

OIL ALERT ESS
{(ENGINE STOP SWITCH)
[Type with oil alert]

STOP SWITCH WIRE
[Type with oil alert]

CABLE CLIP A OIL LEVEL SWITCH WIRE
[Type with oil alert] [Type with oil alart]

WIRE HARNESS CLIP
[Type with oil alert]
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MAINTENANCE

MAINTENANCE SCHEDULE

REGULAR SERVICE PERICD{1)

——————First—l——="= — = Every—|— —
. lTFM Each month 3 6 year Refer
Perform at every indicated month or oper- use or months months or to
ating hour interval, whichever comes first. 20 Hrs or or 200 Hrs page
) 50 Hrs. 100 Hrs. '
Engine oil Check level O
® ' 3-2!
Change O
Air cleaner Check O
. Clean 0(2) 34
Replace 0
Spark plug Check — 0
Y Clean 3-5]
Replace O
Spark arrester Clean 0 3-91
{Optional part)
Idle speed Check — l
o Adjust O 3-71
Combustion Clean ]
@ chamber After every 300 Hrs. 9-131
Valve clearance Check - ]
. Readjust O 3-51
@ Fuel tank & filter Clean o) 3-81
@ Fuel line Check Every 2 years(Replace if necessary) 3-81
® Emission related items.
1. For commaerzial use, log hours of operation to determine proper maintenance intervals,
2. Service more frequently when used in dusty areas.
For convenience, perform this test in conjunction with the
engine oil change.’ VELLOW
1. With the engine running, disconnect the yellow connector CONNECTOR
from the oil alert ESS and ground against the engine. The oil
alert ESS is normal if the engine stops.
2. Drain the oil from the engine and reconnect the yellow con-
nector.
3. Remove the spark plug and perform spark test (page 2-
6).Thers should be no spark.
Perform the troubleshooting "OIL ALERT SYSTEM on page
2-6 and IGNITION SYSTEM on page 2-6", if abnormal. ENGINE
GROUND




MAINTENANCE

ENGINE OIL
OIL LEVEL CHECK:

“Check the engine oil level ‘with thé ‘engine stopped and the~
engine on a leve! surface.
1. Remove the oil filter cap/dipstick and wipe it clean.
2. Insert the dipstick without screwing it into the oil filter neck.

Remove the dipstick and check the oil level. If the oil does
not stick on the dipstick, the oil level is low.

3. If the oil level is low, fill to the edge of the oil filter neck with
the recommended oil. Do not overfill.

Change the oil if it is stale or contaminated with foreign
rraterial,

Recommended SAE T0W-30 or SAE 30
oil API Service Classification $J minimum

Oil is a major factor affecting performance and service life.
Use 4-stroke automotive detergent oil.

SAE 10W-30 is recommended for general use. Other viscosi-
ties shown in the chart may be used when the average tem-
perature in your area is within the recommended range.

Recommended operating -15 °C - 40 °C (5 °F -104 °F)
ambient temperature oil

4. Install the oil filler cap/dipstick securely.

OIL FILTER

c

AP/DIPSTICK

SAE

TEMP

SAE VISCOSITY GRADES

-20 0 20 40 60 80 100 °F
L 1 1 1 1 ) ] I

-30 -20 10 ¢ 1 20 30 40°C
AMBIENT TEMPERATURE




MAINTENANCE

OIL CHANGE:

Drain the used oil while the engine is warm. Warm oil drains
guickly and completely.

OIL FILTER

1. Remove the oil filler cap/dipstick and oil drain bolt, and drain

the oil into a suitable container.

Please dispose of the used motor oil in a manner that is
compatible with the environment. We suggest you take
used oil in a sealed container to your local recycling center
or service station for reclamation. Do not throw it in the
trash, pour it on the ground, or down a drain.

ACAUTION

* Used engine oil contains substances that
have been identified as carcinogenic.

s [f repeatedly left in contact with the skin for
prolonged periods, it may cause skin cancer.

» Wash your hands thoroughly with soap and
water as soon as possible after contact with
used engine oil.

2. Install a new sealing washer and oil drain bolt and tighten
the bolt to the specified torque.

TORQUE: 1.8 N-m (1.8 kgf-m, 13 Ibf-ft)

3. With the engine on a level surface, refill with the recom-
mended fresh engine oil to the specified level.

Engine oil 0.40 litters (0.42 US qt, 0.35 Imp qt}
capacity

4. Check the oil level again and add to the lower edge of the cil
filler neck if necessary.

~CAP/ODIPSTICK—

SEARING
WASHER

OIL DRAIN
BOLT




MAINTENANCE

AIR CLEANER

A dirty air filter will restrict air flow to the carburetor, reducing

angine-performance=lf-the-engine-iscoperated-in~dusty-areas|——————

clean the air filter more often than specified in the MAINTE-
NANCE SCHEDULE.

Operating the engine without an air fifter or with a damaged air
fitter, will aflow dirt to enter the engine, causing rapid engine
wear. This type of damage is not covered by the Distributor’s

Limited Warranty.

CLEANING:

1. Remove the air cleaner cover bolts and air cleaner cover.

2. Remove the paper element from the air cleaner case.
Remove the foam element from the air cleaner cover.

3. Check both air cleaner elements for holes or tears and
replace if damaged.

4, Clean both air cleaner elements if they are to be reused.

Foam element: Clean in warm soapy water, rinse and allow
to dry thoroughly. Or clean in nonflammable solvent and
allow to dry. Do not put oil to the foam element.
Paper element: Tap the element several times on a hard sur-
face to remove dirt, or blow with compressed air [not
exceeding 30 psi {207 kPa,2.1 kgffcm?)] through the element
from the clean side that faces the engine. Never try to brush
off dirt. Brushing will force dirt into the fibers.

5. Wipe from the inside of the air cleaner case and cover, using
a moist rag. Be careful to prevent dirt from entering the air
duct that leads tc the carburetor.

6. Place the foam element to the air cleaner cover. Reinstall the
paper element and the air cleaner cover to the air cleaner
case.

7. Install the air cleaner cover and tighten the air cleaner cover

bolts to the specified torque.
TORQUE: 2.3 N-m (0.23 kgf-m, 1.7 Ibf-ft)

AIR CLEANER
CASE

AIR DUCT

AIR CLEANER
COVER

ELEMENT

AIR CLEANER
COVER BOLT (2) FOAM

ELEMENT

FOAM ELEMENT

In cleaning solvent or
warm soapy water.

PAPER ELEMENT

&



MAINTENANCE

SPARK PLUG
INSPECTION/CLEANING

If

the engine has bBeen running, the engine will be very hot.

Allow it to cool before proceeding.

1.
2.

Clean any dirt from around the spark plug.

Remove the spark plug cap, and remove the spark plug
using a plug wrench.

. Visually inspect the spark plug.
. Replace the plug if the electrodes are worn, the insulator is

cracked or chipped, or the plug is fouled.
Check the sealing washer for damage.

. Measure the plug gap with a wire—type feeler gauge. If the

measurement is out of the specification, adjust by bending
the side electrode.

Spark pluggep 0.6 - 0.7 mm (0.024 - 0.028 in}

Recommended CRSHSB {NGK}
spark plug U15FSR - UB{DENSO)

Install the spark plug fingertight to seat the washer, then
tighten with a plug wrench.

i reinstalling the used spark plug, tighten 1/8 — 1/4 turn after the

spark plug seats.

If installing a new spark plug, tighten 1/2 turn after the spark plug

seats.

A loose spark plug can become very hot and can damage the engine.
Overtightening the spark plug can damage the threads in the cylinder.

7.

&

Install the spark plug cap.

SPARK PLUG
WRENCH

0.6-0.7 mm

(0.024 — 0.028 in) SIDE ELECTRODE




MAINTENANCE

VALVE CLEARANCE

Valve clearance inspection and adjustment must be performed

—with'theenginecold———————— = -~

CHECK;
1. Remove the fuel tank (page 4-2})

2. Loosen the four 6 x 14 mm flange bolts, and remove the fuel
tank stay Aand B.

3. Te remove the head cover, insert a screw driver or equiva-
lent tool into the recess in the position of the cylinder
shown. Remove the head cover slowly.

» Clean up any spilled engine oil with a shop towel when
remaving the head cover.

* Do not remove the head cover with forco, bacauss that can
deform the head cover.
* Replace the head cover if it is deformed.

4, Remove the recoil starter (page 7-2)

5. Set the piston top dead canter of the compression stroke
{both valves fully closed). Align the cutout in the flywheel fin
or the alignment mark on the flywheel with the top hole on
the fan cover.

+ |f the exhaust valve opens when the cutout in the flywheel
fin is aligned with the top hale on the fan cover, turn the fly-
whee! one turn and align the marks.

The top dead center of the compression stroke is in the posi-
tion where the head cover mating surface is in line with the
cam pulley alignment marks.

6. Insert a feeler gauge between the valve adjusting screw and
the valve and measure the valve clearance.

Valve clearance AN 0.15 £ 0.04 mm
EX 020004 mm

——FUELTANK—

STAY A

6x14(4) FUEL TANK

STAYB

Recess in position of the cylinder

CUTOUT TOP HOLE
1

FAN COVER

ALIGNMENT MARK

FLYWHEEL

W
4



MAINTENANCE

ADJUSTMENT:

1. If adjustment is necessary, proceed as follows.

loasen the lock nut.

TOOL:

Valve adjuster wrench, 3mm 07908-KE90200

2. Turn the adjusting screw to obtain the specified intake and
exhaust valve clearance. "

3. Hold the valve adjusting screw using the special tool, and
tighten the lock nut.

TORQUE: 75 N-m {0.75 kgf-m, 5.4 |bf-ft)

2. Recheak valve clearance after tightening the lock nut.
3. Install the head cover (page 9-3} and recoil starter {page 7-2).

CARBURETOR
PILOT SCREW:

The pilot screw is fitted with a limiter cap that prevents exces-
sive enrichment of the air—fuel mixture in order to comply with
emissions regulations.

Do not attemnpt to remove the limiter cap for pilot screw adjust-
ment. The limiter cap cannot be removed without breaking the
pilot screw.

Pilot screw adjustment must be performed only when the car-
buretor is disassembled and the pilot screw is replaced {page 4-
8)

1.—Hole-the-valve-adjusting-screw-using-the-speciai-tool,-and-

VALVE ADJUSTER FEELER GAUGE

“WRENCH -3:mm—
07908 - KE90200

VALVE
ADJUSTING
SCREW

sTOoL | T

VALVE ADJUSTING

LOCK NUT VALVE

ADJUSTING

VALVE
CLEARANCE

VALVE STEM
To increase valve clearance,screw out,
To decrease valve clearance,screw in.

PILOT SCREW
WITH LIMITER
CAP




MAINTENANCE

IDLE SPEED ADJUSTMENT

1. Startthe engine and allow it to warm up to normal operating
temperature.

THROTTLE STOP SCREW
1

~ 2. With the engine idling, turn the throttle stop screw to obtain
the standard idle speed.
Standard idle speed 1,550 +150 mm™ {rpm}

GOVERNOR
ADJUSTMENT

1. Move the control lever to the “FAST" position,
2. Loosen the governor arm nut on the governor arm.

3. Push the governor arm end toward the carburetor side,
open the carburetor throttle valve fully.

4. Holding the carburetor throttle valve fully opened, turn the
governor arm shaft clockwise fully, and tighten the governor
arm nut to the specified torque.

TORQUE: 10 N-m (1.0 kgf-m, 7 Ibf-ft)

5. Check to see whether the governor arm and the carburetor
throttle valve operate smoothly.

6. Startths engine and allow it to warm up to the normal oper-
ating temperature.

Move the control lever to the maximum engine speed posi-
tion and check the maximum engine speed.

Maximum engine 4,000 + 200 mm'{rpm)
speed (no load}

7. Adjust the maximum engine speed, If necessary, by turning
the adjusting screw in or out.

GOVERNOR ARM CARBURETOR
THROTTLE VALVE

GOVERNOR GOVERNOR
ARM NUT ARM SHAFT

ADJUSTING
SCREW

3-9



MAINTENANCE

FUEL FILTER/FUEL TANK/FUEL TUBE
CLEANING:

Gasoline is highly flammable and explosive.
You can be burned or seriously injured when
handling fuel.

s Keep heat, sparks,and flame away.

¢ Handle fuel only outdoors.

¢ Wipe up spills immediately.

w

., Drain the fuel into a suitable container, and remove the fuel
tank.

. Disconnect the fuel tube, and unscrew the fuel filter from the
fuel tank.

. Clean the filter with solvent, and check to be sure the filter
screen is undamaged.

. Clean the fuel tank with solvent, and allow the fuel tank to
dry thoroughly.

. Check the fuel tube for deterioration, cracks or signs of leak-
age.

. After cleaning, set the fuel filter in the fuel tank and connect

the fuel tube.

. Install the fuel tank and check for fue! leakage from the fuel

tube.

FUEL TANK

FUEL FILTER

FUEL TUBE




MAINTENANCE

SPARK ARRESTER (OPTIONAL PARTS)

CLEANING:
The engine and muffler become very hot dur- 4 x 6 mm TAPPING
ing operation and they remain hot for a while SCREW MUFFLER
after operation. Be sure that the engine is cool PROTECTOR
before mufflar removalfinstallation.

1. Remove the three 6 x 12 mm flange bolts from the muffler
protector.

2. Remove the 4 x 6 mm tapping screw from the spark arrester,
and remove the spark arrester from the muffler.

SPARK ARRESTER

{OPTIONAL PART)
6x12(3)
3. Check for carbon deposits around the exhaust port and
spark arrester. Clean, if necessary, with a wire brush. :Eﬁ:‘é’G\RRESTER

4. Replace the spark arrester if there are any breaks or tears.

5. Install the spark arrester and muffler protector in the reverse
order of removal.

W
I
=



MAINTENANCE

Wl
=
[\ %] |



4. FUEL SYSTEM

FUEL TANK --eccermrmresmmsmmasesracsesmressencsssonsass 4-2 CARBURETOR -ttt ismmssmssssmnsnsssmssasssmsssassssssss 4-6

AIR CLEANER: - -+-rssesesersrsrsosanmmmsiinsssssssssnssnas 4-4
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FUEL SYSTEM

FUEL TANK
REMOVAL/INSTALLATION

Gasoline is highly flammable and explosive.
You can be burned cr seriously injured when
handling fuel.

» Keep heat, sparks, and flame away.
Handle fuel only outdoors.

Wipe up spills immediately.

Drain the fuel tank thoroughly before
removal.

Fuel tank:

FUEL TANK CAP

INSTALLATION:

When the air vent filter is contami-
nated, clean with warm soapy water.
Allow the filter o dry thoroughly before
installation.

FUEL TANK CAP

AIR VENT FILTER — gy

SEPARATOR —-%

FUEL FILTER

[TNSTACCATION:

Clean by blowing with compressed
pir. Check the filter for blockage and
Hamage, and install the filter.

TUBE CLIP {B21)

TUBE CLIP (B8}

FUEL TANK

Clean the tank to remove
foreign material and water in
the tank befare installation.
FUEL TANK CAPACITY:

1.2 litters

0.32 US gal, 0.26 Imp gal)

FUEL TANK SETTING
RUBBER {2}

SETTING COLLAR {2)

6 mm FLANGE NUT (2}

FUEL TUBE

hack for deterioration, cracks
nd gasoline leakage. Replace

f necessary.

FUEL TANK MOUNTING
RUBBER B

4-2



FUEL SYSTEM
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FUEL SYSTEM

AIR CLEANER
REMOVAL/INSTALLATION

Before removal, complétely drain the fuelline.” 7~ T T oo o om e

AWARNING

Gasoline is highly flammable and explosive,
You can be burned or seriously injured when
handling fuel.

s Keep heat, sparks, and flame away.

* Handle fuel only outdoors.

* Wipe up spills immaediately.

If the air cleaner removal/instaliation is made with the carburetor installed, hand tighten the 5 x 77 mm flange bolts. Turn
the choke levar to fully closed position 1o prevent dust and dirt from entering the engine.

AIR CLEANER
CASE GASKET 5x77{2)
0 nof redse. Instalin [/ N-m 0.7 kgf-m, 5T Tor- |
the direction shown, AIR CLEANER ELEMENT

(FORM)
CLEANING 5308 35

AIR CLEANER COVER
JNSTALLATION:
Clean by blowing with compressed
qir from inside, and install,

DRAIN TUBE

NSTALLATION:
age 4-5H

BREATHER TUBE

Eage 4-5 |

AlR CLEANER CASE

Clean by blowing with | a\p ¢) EANER ELEMENT (PAPER)  AIR CLEANER
compressed air from

i di I COVER BOLT {2}
nside, and install [Z3Nm 023 kalm, 17161




FUEL SYSTEM

Drain tube removal:

Release the drain tube from the clamp at the back side of the air
cleaner case.

AlR CLEANER

‘Drain tubeinstallation:

Set the drain tube securely in the clamp at the back side of the
air cleaner case.

Breather tube installation:

Connect the breather tube to the cylinder barrel with the chamn-
fer facing down as shown.

DRAIN TUBE

1-CASE.

AIR CLEANER

CASE \

CHAMFER

[

[




FUEL SYSTEM

CARBURETOR
REMOVAL/INSTALLATION

Gasoline is highly flammable and explosive.
You can be burned or seriously injured when
handling fuel.

s Keep heat, sparks, and flame away.

¢ Handle fuel only outdoors.

* Wipe up spills immediately.

Before removal, completely drain the fuel line.

* Cover the intake port with clean tape or film to prevent dirt GOVERNOR
from entering into the engine.

THROTTLE RETURN
* [fthese parts are left out, dirt will enter the intake system. ARM SPRING

1. Disconnect the fuel tube {page 4-2}

2. Remove the two 5 x 77 mm flange bolts, and remove the

A CARBURETOR
governor rod and the throttle return spring from the carbu- THROTTLE
retor throttle lever.
LEVER
GOVERNOR
ROD
GOVERNOR ROD
INSULATOR GASKET

0 not reuse. Install in
the direction shawn.

CARBURETOR GASKET
o noi reuse. Install In
the direction shown,

THROTTLE

RETURN SPRING
\ ALLATION]
4.9
BT e

Install the carbur-etor insulator with
he ground with the grooved side CARBURETOR ASSEMBLY

oward the carburator, s
|page 4-7 1




FUEL SYSTEM

DISASSEMBLY/REASSEMBLY

AWARNING

Gasoline is highly flammable and explosive. [~~~ —~ 7~ TTTTTTTTTTmm e e mmmmm e
You can be burned or seriously injured when

handling fuel.

» Keep heat, sparks, and flame away.

» Handle fuel only outdoors,

* Wipe up spills immediately.

PILOT JET
REASSEMBLY:
-Clean the passage by blowing
PILOT SCREW with compressed air before
EPLACEVIENT: installation.
page 4-8 -Apply light coat of oil to the O-
LIMITER CAP ring to facilitate installation
REPCACEMENT: page 4-8
mmu%‘\o-mme
THROTTLE STOP SCREW
|page 3-8 O-RING 3Ix6mm
SCREW {2)
LEVER SETTING
CARBURETOR BODY PLATE
REASSENIBLY: o
Clean the body by blowing with @ LEVER SPRING
compressed air before installation. E|_ ALYE LEVER
@/FUEL LEVER GASKET
EASSENBLY:

@\

Check the gasket for wear and

ELOAT VALVE darmage before installation.

REASSEMBLY:
Check the float valve tip for \-—ﬁ MAIN NOZZLE
wear and chaeck the spring for ] REASSEMBLY:
operation.  E oarvawve | FLOATPIN Clean the passage by
ﬁ { A blowing with compressedrs
E air befare installation.
WORN
VALVE ’A MAIN NOZZLE
SEAT NORMAL
. MAIN JET
FLOAT CHAMBER GASKET REASSEMBLY.Clean
FLOAT GHAMBER the passage by blowing
[(INSTALLATION: page 49| with compressed air
/ﬁ’ before installation.
DRAIN TUBE Main jet: #60

" MAIN JET
FUEL DRAIN —///'g'@ SEAUNG  FLOAT

WASHER T After installation, check for
SCERW SET BOLT operation by lightly pushing with a finger.
REASSEMLY: Tighten the bolt securely] | FLOAT INSPECTION: page 4-8

and check for gasoling leakage.




FUEL SYSTEM

REPLACEMENT

Pilot screw and limiter cap
Leave the pilot screw and limiter cap in place during carburetor

Removal of the limiter cap requires breaking the pilot screw.
A new pilot screw and limiter cap must be installed.

1. When the limiter cap has been broken off, remove the bro-
ken pilot screw from the carburetor body.

2. Place the spring on the replacement pilot screw, and install
it on the carburetor.

3. Turn the pilot screw in until it is lightly seated, then turn the
screw out the required number of turns.

Standard pilot 2 -3/3 tums out
screw opening

4. Apply LOCTITE® 63B to the inside of the new limiter cap,
then install the cap so its stop prevents the pilot screw from
being turned counterclockwise.

Be careful to avoid turning the pilot screw while installing
the limiter cap. The pilot screw must stay at its required set-
ting position.

INSPECTICN
Float level height

Place the carburetor in the position as shown and measure the
distance between the float top and carburetor body when the
float just contacts the seat without compressing the valve
spring.

Standard float height 12 mm (0.5 in)

If the height is out of specification, replace the float and/or the
float valve. Recheck the float height.

TOOL:

Float level gauge 07401-0010000

cleaning—Remove-onlyif necessary for carburetor repair.——

LIMITER CAP

Pilot screw breaks

" PILOT
at narrow point.

SCREW

LIMITER CAP
Stop

LIMITER CAP

FLOAT LEVEL GAUGE
07401-0010000

3-8




FUEL SYSTEM

INSTALLATION

Governor rod/Throttle return spring

1. First, install the governor rod on the carburetor throttle

——Tever. : =

2. Hook the throttle return spring on the carburetor throttle

lever,

FLOAT CHAMBER

install with the drain screw facing to the air cleaner side.

———————————FHROTTLE———
RETURN SPRING

CARBURETOR
THROTTLE LEVER

ROD

DRAIN SCREW







5. CONTROL BASE/GOVERNOR ARM

CONTROL BASE/GOVERNOR ARM ----.:-+--.. 5-2




CONTROL BASE/GOVERNOR ARM

CONTROL BASE/GOVERNOR ARM
REMOVAL/INSTALLATION

———F—Removethgaircleanaripagedd)————— — —— = o o o e

2. Remove the carburetor {page 4-6}

THROTTLE RETURN SPRING

GOVERNOR ARM -
ADJUSTMENT: page 3-9 ] Hook the spring ends at the
maller holes in the governar

rm and the throttle lever.

GOVERNOR
ROD

GOVERNOR

SPRING
ADJUSTING SCREW

SPRING

CABLE BASE
[STANDARD TYPE]

CABLE HOLDER

ﬂﬂ E\“‘_[smumnn TYPE]

5 x 12 mm SCREW

[STANDARD TYPE]
6x14(2)
CONTROLBASE  WIRE HOLDER
GOVERNOR [FIXED TYPE] [FIXED TYPE]
GOVERNOR ARM NUT ARM BOLT \ A
m grm ADJUSTING SCREW
ADJUSTMENT: P 3H]

N
4 x 8 mm SCREW
[FIXED TYPE]

3
N



6. MUFFLER
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MUFFLER

MUFFLER
REMOVAL/INSTALLATION

ACAUTION

The engine and muffler become very hot dur-
ing operation and they remain hot for a while

after operation.
The muffler removaliinstallation must be made

while the engine is cold.

ARRESTER NUMBER PLATE
e H [OPTIONAL PART]
GASKET
4 x 6 mm
TAPPING SCREW
[OPTIONAL PART] 6x79(2)
MUFFLER
PROTECTOR

4 x 6 mm TAPPING
SCREW {2}
[OPTIONAL PART]

>

4x 6 mm ——’

TAPPING SCREW
[OPTIONAL PART]

MUFFLER
TNSTALLATION:

fter rernoving any carbon deposits
from the muffler install using a plas-
tic harmrmer.

§x12(3)  puFFLER CAP
SPARK ARRESTER [OPTIONAL PART]
[OPTIONAL PART]

MUFFLER DEFLECTOR | 'WOTALLATION:
Install after removing the carbon

[OPTIONAL PART] from the screen with a wire brush.

SPARK ARRESTER
SCREEN &




7. RECOIL STARTER/FAN COVER/ENGINE STOP SWITCH

RECOIL STARTER OIL ALERT ESS (TYPE WITH OIL ALERT}:---7-6 .
/FAN COVER/ENGINE STOP SWITCH-------- 7-2




RECOIL STARTER/FAN COVER/ENGINE STOP SWITCH

RECOIL STARTER/FAN COVER/
ENGINE STOP SWITCH

——REMOVAL/INSTAELATION™ === ==~ = o e o e = o s

% :Type with oil alert only.

* [f the starter rope has been frayed or worn out, replace the starter
rope.
Do not disassemble the recoil starter assembly.

[ ]
1. Remove the cable clip A and stop switch wire (Typs with oil alert).
2. Disconnect the engine stop switch wire connector.

3. Remove the muffler protector (page 6-2).

ENGINE STOP
SWITCH WIRE CORD GROMMET

INSTALLATTON: page /5]

HIGH TENSION CORD

CABLECLIPB

ENGINE STOP SWITCH
INSPECTION: page 7-3)

CABLE CLIP A

FAN COVER

RECOIL STARTER
STARTER RUPE |

REPLACEMENT:page 7-3




RECOIL STARTER/FAN COVER/ENGINE STOP SWITCH

INSPECTION

Engine stop switch

Attach the tester leads to the black wire and the ground plate of

--the-engine stop-switch;-and check-for contingity-— — -—— — -

Switch OFF position: There should be continuity.
Switch ON position: There should be no continuity.

STARTER ROPE REPLACEMENT

1. Pull the starter grip fully {until the starter rope is pulled out

fully).

2. To prevent the starter reel from rewinding, hold the starter
reel and starter case with a band or equivalent material as

shown,

3. Untie the knots of the starter rope at the starter grip side and

the starter reel side, and remove the starter rope.

—ENGINE:STOP———
SWITCH

GROUND PLATE

STARTER ROPE
STARTER REEL

STARTER GRIP

STARTER CASE




RECOIL STARTER/FAN COVER/ENGINE STOP SWITCH

4. When the starter rope has broken or the starter reel has
rewound, align the rope hole in the starter case with the
rope hole in the starter reel by turning the starter reel 5 turns

STARTER CASE Align the hole.

in the direction of the arrow.

5. Make a knot at the ends of the starter rops, i.e. at the reel
side end and the starter grip side end, as shown at 20 mm
{0.8 in) from the ends of the rope.

6. Wind the starter rope slowly on the starter reel.

7. Check the operation of the ratchet by pulling the starter rope
several times.

STARTER REEL

STARTER ROPE
STARTER REEL

STARTER GRIP

BAND

=

; 20 mm (0.8 in)
20 mm (0.8 in}

STARTER CASE

RATCHET

~j|
B




RECOIL STARTER/FAN COVER/ENGINE STOP SWITCH

CORD GROMMET INSTALLATION

Set wire and high tension cord in the grooves in the cord grom-

met as shown.

Type without oil alert:

__STOP SWITCH WIRE

HIGH TENSION
CORD

e

J ﬁ 0
IGNITION

CAP ™ COILSIDE

Type with oil alert:

STOP SWITCH WIRE

STOP SWITCH WIRE
[To oil alert ESS]

[To engine stop switch]
HIGH TENSION

STOP SWITCH WIRE
[To engine stop switch]

IGNITION
COIL SIDE

STOP SWITCH WIRE
[To oil alert ESS]

o1



RECOIL STARTER/FAN COVER/ENGINE STOP SWITCH

OIL ALERT ESS (TYPE WITH OIL ALERT)
REMOVAL/INSTALLATION

STOP SWITCH WIRE

OIL ALERT BRACKET

OIL ALERT ESS
(ENGINE STOP SWITCH}

[NSPECTION: page -7

6x8

6x14(2)

CABLE CLIP A
WIRE HARNESS CLIP




RECOIL STARTER/FAN COVER/ENGINE STOP SWITCH

INSPECTION
Oil alert ESS {Engine Stop Switch)

Measure the resistance between the black and yellow wires,
"~and-between—each—of the black-and yellow wires and the oil |~~~ ——-r—— —==r== == o= e s e e
alert ESS body. BLACK WIRE
If the measurement is out of the specifications shown in the .
chart below, replace the oil alert ESS. ,'f‘":'
{+)tester probe YELLOW WIRE ,-" ."
[itester probe Black Yellow Body A
Black - 500 — 10 k2 oo £
Yellow 500 — 10 k& = o Ll
Body e o -
» Take care not to touch the tester probe during inspection. OIL ALERT ESS
Human body resistance is indicated when you touch the {ENGINE STOP SWITCH}
metallic part of the tester probe.

¢ Be sure to use the recommended tester listed below. Incor-
rect resistance will be shown by the use of an unrecommended
tester.

* When an abnormal resistance is shown, check the tester battery.
Correct resistance cannot be obtained by the use of undercharged
battery.

Recommended tester: 20 k&/VDC, 9 kQ/VAC (impedance)




RECOIL STARTER/FAN COVER/ENGINE STOP SWITCH

3
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8. FLYWHEEL/IGNITION COIL

FLYWHEEL/IGNITION COIL --eerereressrsnsnsnssenes 8-2 BREATHER COVER A/B - 1eesessrrsamsassesesenserans 8-6
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FLYWHEEL/IGNITION COIL

FLYWHEEL/IGNITION COIL
DISASSEMBLY/REASSEMBLY

LI

Take care not to damage the fan blades during removal and instalia-
tion of the flywheael,

1. Remove the fuel tank {page 4-2).

2. Remove the air cleaner (page 4-4} and carburetor {page 4-6}.
3. Remove the control base and governor arm {page 5-2)

4, Remove the recoil starter and fan cover (page 7-2)

HIGH TENSION CORD

LY:
Check for cracked or damaged
IGNITION COIL [nsulation; replace if necessary.
IINSPECTIUN: page 54
ADJUSTMENT: page 84|

STOP SWITCH WIRE
{Type without oil alert]

STOP SWITCH WIRE

“®

6x20(2) ... ...

12 mm FLANGE NUT
[REMOVAL/INSTALLATION: |
page 8-3

Apply oil to the threads and
seat surface of the nut, and
age 8-3 tighten the nut.

e sure that there is no washer TORQUE:

nd other fareign material on 42 N-m (4.3 kgf-m, 31 Ibf-ft)

FLYWHEEL

WOODRUFF KEY
LY:
When installing the flywheel, check to

=Typewithroilalertonly————— e T e e e e e e e e

e sure that the woodruff key remains
n its slot on the crankshaft.

he magnetic part.




FLYWHEEL/IGNITION COIL

12 mm Flange nut/Flywheel removal:
1. Remove the ignition coil{page 8-2). STRAP WRENCH

2. Holding the flywheel with a commercially available strap | (Commercially available} //_.aﬁrr
— ~wrench; removethe 12-mm flange nutand washer, ~—— -~ [~~~ o

12 mm FLANGE
NUT

3. Use a commercially available 6~inch flywheel puller on the
flywheel; place the jaws of the puller so they are at the cut- CUTOUTS
outs of the flywheel.

4. Tighten the flywheel puller and remove the flywheel.

Do not hit the flywheel with a hammer.

FLYWHEEL PULLER

{Commercially availabls)

\-“" ‘—."\ )

% oy i

iy =
a -..'

12 mm Flange nut/Flywheel installation:

1. Clean the tapered part of dirt, cil, grease and other foreign
material before installation. Be sure that there is no washer STRAP WRENCH
and other foreign material on the magnetic part.

{Commorcially available)

2. Set the woodruff key in the key groove securely {page 8-2)
3. Install the flywheel over the crankshaft.

4, Apply light coat of the oil to the threads and the seating sur-
face of the 12 mm flange nut, and install the nut lcosaly.

5. Holding the flywhee! with a commesrcially available strap
wrench, tighten the 12 mm flange nut to the specified
torque.

TORQUE: 42 N-m {4.3 kgf-m, 31 |bf-ft)
6. Install the ignition ceil and adjust the air gap {page 8-4)




FLYWHEEL/IGNITION COIL

INSPECTION
Ignition coil Primary coil:
Measure the resistance of the primary coil by attaching one

———ghmmeter-lead—ta - thg-ignifion-coil's-prirnary -terminal- while |- -

touching the other test lead to the iron core.

Resistance 0.75 - 0.950)

Ignition coil Secondary coil:

Attach a tester lead between the spark plug cap and iron core,
and measure the resistance of the secondary coil.

Resistance 6.1-9.3 k0

ADJUSTMENT
Ignition coil air gap

Adjustment is required only when the ignition coil or the fly-
wheel has been removed.

1. Loosen the two ignition coil bolts.

2. Insert a long feeler gauge of the proper thickness between
the ignition coil and the flywheel.

IGNITION
COIL

, FEELER
GAUGE

4




FLYWHEEL/IGNITION COIL

3. Push the ignition ceil firmly toward the flywheel and tighten
the bolts. IGNITION

Specified clearance 0.2 - 0.5 mm {0.008 - 0.020 in) coi

s Avoid the fiywheel magnet when adjusting the ignition coil |  ws—&&=E
air gap.

0.2-0.5 mm 0.2-05 mm
{0.008 -0.020 in} FLYWHEEL {0.008 -0.020 in)




FLYWHEEL/IGNITION COIL

BREATHER COVER A/B
DISASSEMBLY/REASSEMBLY

BraathercoverAr———————
Remove the muffler {page 6-2).

BREATHER COVER GASKET

N

BREATHER COVER A

6x14

3
=)



FLYWHEEL/IGNITION COIL

Breather cover B:
Remove the air cleaner and carburetor {page 4-4)}{page 4-6}.

OIL QUTLET VALVE
INSTALLATION: page &/ STOPPER PLATE

WS IALLATTUN: page B

BREATHER COVER GASKET

BREATHER COVER B
6x14
3 x5 mm SCREW
TN-m 0.1 kgi-mn, U.7 o111 |
Qutlet valve/Stopper plate installation:
1. Clean the oil outlet valve, stopper plate and the valve instal-
lation area of the cylinder barrel. OIL OUTLET GROOVES

VALVE

2. Install the valve aligning the positioning projections and
chamfer of the valve with the groove and chamfer of the cyl-
inder barrel.

3. Install the stopper plate on the valve aligning the chamfer of
the stopper plate with the chamfer of the cylinder barrel.

4. Tighten the 3 x 5 mm screw securely.

TORQUE: 1 N-m (0.1 kgf-m, 0.7 Ibf-ft) STOPPER
PLATE

3x5mm
SCREW PROJECTIONS

4



FLYWHEEL/IGNITION COIL

&
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9. CAM PULLY/CRANKSHAFT/PISTON/CYLINDER BARREL

CAM PULLEY «oreccsmnsssssssmmnmnisnninmisins 9-2
CRANKCASE COVER/CRANKSHAFT

JCYLINDER BARREL -+ esserseessereesrsassesnraes 9-6
PISTON -+eoeeessrssmsascssssmssesesssnsassansssssssessosannnsas 9-11
VALVES ---sererenerarsncssmnancassensarsmesssssssssemsnnasnss 9-13

GOVERNOR - ressecreressesmmmmsmssnsasesessssssssesseses 9-15
INSPECTION - -ceveeemermsseemremneesessssnesassssssssans 9-18
VALVE GUIDE REPLACEMENT :-ecvcervieenes 9-27 .
VALVE SEAT RECONDITIONING «+¢1veseseenee 9-29

9-1



CAM PULLY/CRANKSHAFT/PISTON/CYLINDER BARREL

CAM PULLEY
REMOVAL/INSTALLATION

1—Remove the-fusl-tank(page4-2)and-fueltankstay-AB-(page 43} ———
2. Remove the air cleaner {page 4-4) and carburetor {page 4-6).

3. Remove the control base and governor arm {page 5-2).

4. Remove the recoil starter and fan cover {page 7-2).

5. Remove the muffler {page 6-2}.

HEAD COVER
REMOVALINSTALLATION: fags 53]

VALVE ADJUSTING SCREW {2)

VALVE ADJUSTING LOCK NUT {2)
[£2 N-m (. 75 Xgr-m, 5.4 D1-1T}]

EXHAUST ROCKER ARM ROCKER ARM SHAFT(2)
H l [INSPECTION: page 520 TNSPECTION: page 220 |

INSTALLATION: page 95

=

NTAKE ROCKER ARM
ONSPECTION: page 5-20]

2P
7
CAM PULLEY

DECONMPRESSOR WEIGHT |
INSPECTION: page 9-19
INSPECTION: F9-19!

REMOVAL: page 93
INSTALLATION: page 9-4
Take care not to drop the cam pulley.

6.8 x 1.9 mm O-RING TIMING BELT
CAM PULLEY SHAFT
[NSPECTION: 5age 920]

K
N



CAM PULLY/CRANKSHAFT/PISTON/CYLINDER BARREL

Head cover removal:
1. Remove the four 6 x 12 mm flange bolts.
2. To remove the head cover, insert a screw driver or equiva-

HEAD COVEI{

~~lent “toolinto~the recessin~ the~ position “of the cylinder -

shown. Remove the head cover slowly,

» Clean up any spilled engine cil with a shop towel when
removing the head cover.

* Do not remove the head cover with force, because that can
deform the head cover.
+ Replace the head cover if it Is deformed.

Head cover installation:

1. Clean the mating surfaces of the head cover and the cylinder
using a degreasing cleaning agent or a clean shop towel.

2. Apply a bead [¢1.5— 2.0 mm {¢0.06 — 0.08 in})] of liquid gasket
{Three Bond #1207B, Honda Bond #4 or equivalent) to the
head cover; specifically to the inner wall of the groove and
bolt holes in the head cover.

Assemble within 10 minutes after applying the liquid gasket.

3. Wait for approximately 20 minutes after assembly hefore
filling with oil and starting the engine.

Cam pulley removal:

Retess in position
of the cylinder.

HEAD COVER VIEWED FROM BACK SIDE:

<

1.
2.

Remove the spark plug and head cover.

Set the piston top dead center of the compression stroke
{both valves fully closed). Align the cutout in the flywheel fin
or the alignment mark on the flywheel with the top hole on
the fan cover.

The top dead center of the compression stroke is in the posi-
tion where the head cover mating surface is in line with the
cam pulley alignment marks.

. Remove the intake and exhaust rocker arms and the rocker

arm shafts {page 9-2).

Remove the cam pulley shaft from the cam puliey {page 9-
2).

\_
O O Liquid gasket
application area
FAN COVER TOP HOLE cuTtouT

ALIGNMENT MARK
VIEW FROM PTO SIDE:

ALIGNMENT MARKS

TIMING BELT

(Y

PN

N\

o@

HEAD COVER MATING SURFACE

9-3
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4. Push the cam pulley into the eylinder a little. Detach the tim-
ing belt from the flange side of the cam pulley as shown,
and remove the cam pulley.

TIMING BELT

Cam puiley installation:

1. Set the piston top dead center of the compression stroke
{both valves fully closed). Align the cutout in the flywheel fin
or the alignment mark on the flywheel with the top hole on
the fan cover.

.
W
=P =
{
7 \’
=) //'
FLANGE CAM PULLEY

FAN COVER TOPHOLE cutouT

ALIGNMENT MARK FLYWHEEL

2. Set the timing belt on the cam pulley from the flange side of
the cam pulley.

TIMING BELY

FLANGE CAM PULLEY

3. Align the alignment marks on the cam pulley so that they
are in line with the head cover mating surface.
The top dead center of the compression stroke is in the posi-
tion where the head cover mating surface is in line with the
cam pulley alignment marks.
Be careful to avoid turning the crankshaft when installing.

4. Apply oilto the 6.8 x 1.2 mm O-ring and install it on the cam

pulley shaft (page 9-2)
5. Install the cam pulley shaft in the cylinder (page 9-2).

6. Holding the cam pulley alignment marks in line with the
head cover mating surface, check again whether the piston
is at the top dead center of the compression stroke.

. If the alignment marks and the head cover mating surface
are out of alignment or if the piston is not at the top dead
center of the compression stroke, repeat the procedure from
the step 1.

VIEW FROM PTO SIDE:
TIMING BELT

& Bk

O

HEAD COVER MATING SURFACE

ALIGNMENT MARKS

w0l
N
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Rocker arm shaft installation:

Install the rocker arm shaft from the opposite side of the cam
pulley as shown. cAM PIJLLE\Y

ROCKER ARM SHAFTS
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CRANKCASE COVER/CRANKSHAFT/

CYLINDER BARREL

——REMOVAL/INSTAEEATION= =

Remove the cam pulley and rocker arm (page 9-2}

CRANKCASE COVER ASSEMBLY

6x 25 (8)

[[NSTACCAITON: page 99 ]

TIMING BELT
pecified belt:
NSTALLATION: Pa-8!

heck that the belt is not worn
r cracked and do not bend or
wist the belt.

PISTON ASSEMBLY
wASLEVIBLY/
EASSEMBLY: page 9-11

NSPECTION: P9-20 and 21!

NSTALLATION: page 9-8

8 x 20 mm DOWEL PIN (2)—»

CYLINDER BARREL

INSTALLATION: page 9-9

20 x 32 x 6 mm OIL SEAL

Be careful not to damage the lip
of the oil seal when installing the
crankcase cover with the oil seal.

: page &
EMOVAL: page S-7
—-—ﬁl {Apply grease to the lips.}

ENGINE BED

8 x 25 (4)

CRANKSHAFT

THS-ZZ and 231
INSTALLATION: page 9-9

Be careful not to darmage the oil seal.
After instaliation, clean the crankshaft
apered surface.

CONNECTING ROD CAP

[TNSPECTION: page S-19
: -
INSTALLATION: page 9-T7 s — REMOVAL/INSTALLATION: page 97

[TNSTALLATION: bage 5-9]
\I CONNECTING
ROD BOLT (2)

[EN-m 0.5 kgf-m, 3.6 Ibf-1]
6204 RADIAL BALL BEARING

{Apply grease to the lips.) H l
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Crankcase cover assembly removal:

1.
2

Remove the eight 6 x 25 mm flange bolts.

. Insert a sgrew driver or equivalent tool into the recess as

6204 Radial ball bearing removal:

Pull the bearing off the crankshaft, using a commercially avail-
able bearing puller.

6204 Radial ball bearing installation:

1.
2,

‘shown; and remove the-crankshaft cover from the cytinder-1- 11\ '\

barrel,

BEARING PULLER
(Commercially availabls}

Apply cil to the circumference of a new radial ball bearing.

Drive the radial bali bearing onto the crankshaft, using the
special tools.

TOOLS:

Driver, 22 mm L.D. 07746-0020100
Attachment, 20 mm I.D. 07746-0020400

DRIVER, 22 mm 1.D.
Q7746-0020100

ATTACHMENT,
20 mm L.D.
077460020400

6204 RADIAL
BALL BEARING
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Piston assembly/Connecting rod cap installation:

When the piston and connecting rod are disassembled,
check that the piston is properly assembled with the con-

naecting:rod———————=

Assemble the piston an&-'gﬁﬁn‘ectiﬁ’ér rciud-b_r—c;“ﬁérl; if neces“-‘ |

sary (page 9-12).
Ferform the following after checking that the piston and con-
necting rod are installed properly.

. Apply ail to the inner wall of the cylinder, outer surface of

the piston and 1o the inner wall of the connecting rod big
end.

Install the piston assembly in the cylinder barrel with the
cam pulley mounting part facing up. Be sure that the "v"
mark of the "FW ¥" mark on the piston skirt inside points
down {toward the flywheel) when the longer side of the con-
necting rod long end is facing to the right as shown,

The piston must be at the top dead center of the compres-
sion stroke.

Take care not to break the piston ring when installing the
piston assembly in the cylinder.

Apply oil to the crank pin and journal.

. Install the crankcase in the cylinder barrel {page 9-6)

Apply oil to the connecting rod cap bearing.

. Install by aligning the alignment marks on the connecting

rod big end and connecting rod cap.

Apply oil to the threaded part and seat of the connecting rod
bolts. Tighten the connecting rod bolts to the specified
torque.

TORQUE: 5 N-m {0.5 kgf-m, 3.6 Ibf.ft}

CONNECTING
PISTON
ASSEMBLY ROD LONG END
CONNECTING
ROD CAP

ALIGNMENT

MARKS ONNECTING

ROD BOLT (2)

©
ol

"FW v" MARK
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20 x 32 x 8 mm Qil seal installation:
<Cylinder barrel side>

1. _Apply oil to the outside of the new oil seal. | S. TGOl | [s.TooL])
2. Install the new oil seal on the cylinder barrel using the spe- DRIVER ATTACHMENT,
cial tools as shown, 07749-0010000 32 x 35 mm

TOOLS:

Driver 07749-0010000
Attachment, 32 x 35 mm 07746-0010100
Ptlot, 20 mm 07746-0040500

3. After installation, apply grease to the lip.

07746-0010100

Crankshaft/Cylinder barral/Timing belt/6 x 25 mm Flange bolt installa-

tion:

1. Install the piston/connecting rod assembly in the cylinder
barrel{page 9-8)

2. Align the " g" mark on the cylinder barrel with the "l" mark
on the crankshaft.

3. Set the timing belt on the timing belt drive pulley so that the
marks on the timing belt are upside down as shown.

4. After installing the timing belt, install the respective cam
pulleyipage 9-4),

n In MARK

10.5 mm
(0.41 in)
OIL SEAL
,‘
PILOT, 20 mm
077460040500
CYLINDER

BARREL

CRANKSHAFT

"H"MARK

TIMING BELT

MARKS

9-9



CAM PULLY/CRANKSHAFT/PISTON/CYLINDER BARREL
5. Clean the mating surfaces of the cylinder barrel and the CYLINDER

crankcase cover using a degreasing cleaning agent or a ) )
clean shop towel. m B}RHEL

———6=Setthe’B 20" mim-dowel-pinson-the-eylinderbarrel—— =

7. Apply a bead [¢1.5 - 2.0 mm {$0.06 — 0.08 in}] of liquid gasket
{Three bond #12078, Honda Bond #4 or equivalent) to the
cylinder barrel; specifically, to the mating surface with the
crankcase cover.

8. Install the crankcase cover on the cylinder barrel.

* Assemble within 10 minutes after applying the liquid gasket.
* [fit is hard to install the crankcase cover securely, assemble

i } Liquid gasket
by turning the crankshaft a litfle.

application area

9. Loosely tighten each 6 x 26 mm flange bolt, then tighten to
the numbered sequence,

10.Wait for approximately 20 minutes after assembly before
filling oil and starting the engine.
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DISASSEMBLY/REASSEMBLY
0 TTTOPRING B ) B N o
EASSEMBLY:
Chrome plated. PISTON RINGS
Donotinterchange with|  pJAKER MARK INSPECTION: PS-21!
SECOND RING. [*N" mark] REASSEMBLY:
-Install with the mark facing upward as shown.
-Do not interchange the top ring and the second ring.
I\.I.U!\.i.( ER MARK -After assembly, check for smooth moverent of the
["N" mark] ! )
piston ring.
— -Stagger the piston ring end gaps 120° apart.
‘)\ = Do not align with piston pin,
BN
SECOND RING F?
‘OIL RING p "
REASSEMBLY: 2 ;5‘-‘ oA — TOP RING
Space the side rail end Pl Y S {CHROME PLATED])
Kaps at least 20 mm :::%\SECOND
(0.8 in} apart. R - RING
-Coat the oil ring with - ::::E{z‘.\_l olL
il after assembly.
SPACER __| RING

PISTON PIN

PISTON PIN CLIP{2)

REASSEMBLY:

Set one end of the clip into the groove in the
piston and woark the other end around in the
groove using a pair of needle nosed pliers.
Install so that the end gap does not face the
noteh in the piston.

PISTON

H an
|FIE.ASSEMBLY page 9-12

END GAP
CONNECTING ROD N

NSPECTION: F9-ZT and 237
REASSEMBLY: page 8-12

9-11
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Piston/Connecting rod reassembly:

1. Apply cil to the piston pin hole and the connecting rod small
hole.

PISTON_PIN
—— 2 Install"the connecting rod in the piston so that the "ZOD" [~ ~¢Lipz) R, S
mark on the piston head points down when the longer side "FW v" MAR
of the connecting rod long end is facing to the right as 200" MARK

shown.
3. Apply oil to the piston pin and install it in the piston.
4. Install new piston pin clips.

5. Install the piston/connecting rod assembly in the cylinder
barrel {page 9-8).

CONNECTING ROD

PISTON PIN

CONNECTING ROD
LONG END

©
—
N




CAM PULLY/CRANKSHAFT/PISTON/CYLINDER BARREL

VALVES
DISASSEMBLY/REASSEMBLY

————————Removethecrankeasecover, crankstafiramdeylimderarret{page 96— — ————— ——— — = e

VALVE SPRING RETAINER (2)
DISASSEMBLY:

Push down and slide the retainer to the side,
so the valve stem slips through the hole at the
side of the retainer.

VALVE SPRING (2)
VALVE STEM SEAL (INSPECTIUN: page 9-25)

[Intake valve only]

Da not remove the valve spring retainer
while the piston is installed, or the valves will
drop into the cylinder.

SPARK PLUG

VALVE GUIDE CLIP
[Exhaust valve only] page 3-6
Standard spark plug:

CRSHSBINGK)}
U16FSR-UB(RENSO)

EXHAUST VALVE GUIDE __
REPLACEMENT: page 9-27

CYLINDER BARREL
[CLEANING: page 14|

lREPLACEMEN‘I": page 927 E}

INTAKE VALVE
REASSEMBLY:
Do not interchange with the exhaust valve.
VALVE HEAD DIAMETER
IN: 23 mm (0.9in) EX: 21 mm (0.8 in}
INSPECTION: F9-23!
IDENTIFICATION:
EXHAUST VALVE Intake side: "DI" is stamped on the valve head for identification.
: Exhaust side: "DE" is stamped ¢n the valve head for identificg-
Befare installation, remove tion.
rbon deposits and inspect
he valve. EXHAUST SIDE: INTAKE SIDE:
INSPECTION: P3-23!
DE 0]
IDENTIFICATION MARKS

[ ()]
-
Wi
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Cylinder barrel combustion chamber cleening:

1. Prepare a cylinder of thick paper or equivalent material, with
a diameter large enough to fit against the inner wall of the
cylinder;-and-insert-it-into-the:cylinder-for-protection———

2. Attach the cleaning brush {(commercially available) to an
electric drill and clean the combustion chamber.

* Bg sure to insert thick paper into the cylinder to protect the
inner wall of the cylinder during cleaning of the combustion
chambaer.

» Do not press the cleaning brush with force against the com-
bustion chamber.

CLEANING BRUSH
{Commercially availabla)

Thicker paper
or equivalent.

ELECTRIC DRILL

|
-
S
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GOVERNOR
DISASSEMBLY/REASSEMBLY

oo Typewithoilalertonly————— - - - - - e

6204 RADIAL BALL BEARING

|““5"EC“°“= page 318 20 x 32 x 6 mm OIL SEAL
INSTALLATION: page &7 .
Pag CRANKCASE COVER Tpage -1/
\ / Be careful not to damage the lip

f the oil seal when installing the
rankcase cover with the ol seal.

PACKING (2
07 (2)
OIL FILLER CAP/
DIPSTICK(2)
OIl. DRAIN PLUG
WASHER(2)
OIL DRAIN
PLUG BOLT {2}

OIL LEVEL SWITCH

:NSF‘ECI‘IU‘NWEHB_
NSTALLATION: page 9-18

BN I8 kgr-m., 13 -1y

6.8x10.2x4.2 mm
COLLAR

0O-RING
Jo nof reuse,
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HEASSEMBLY,,_. - g EL - N P N S p—
-Install the lock pin immediately after installing :

the governor arm shaft, and move the shaft over

against the governor slider.

-The lock pin must be installed with the straight

side of the pin against the groove in the shaft.

GROOVE

8 mm
LOCK PIN

GOVERNOR
ARM SHAFT

6 mm OIL WASHER

||nstall inside the cover

GOVERNOR
ARM SHAFT

6 mm WASHER

6 mm THRUST
WASHER

GRQOVE

GOVERNOR
HOLDER SHAFT

[ SRR ——

GOVERNOR SLIDER
[REASSEMBLY: | GOVERNORHOLDER CLIP

Spread the governor weights :
to install the slider; then Insert firmly into GOVERNOR WEIGHT
check 1o be sure slider moves he shaft groove. HOLDER ASSEMBLLY

smoothly. REASSENIBLLY:

+Before installing, check for wear and damage of the gear.
-Check that the weight move freely.

-Be sure to install the governor weight before installing the
crankshaft.
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20 x 32 x 6 mm Qil seal installation:
1. Apply oil to the outside of the new oil se

al.

‘¢ial tools as shown,
TOOLS:
Driver
Attachment, 32 x 35 mm
Pilot, 20 mm
3. After installation, apply grease to the lip.

4. Install the 6204 radiai ball bearing.

6204 Radial ball bearing installation:

1. Apply oil to the circumference of a new radial ball bearing.

2. Press the radial ball bearing in the crankcase cover using the

special tools and hydraulic press.

2. Install the new cil seal on the crankcase cover using the spe-

07745-0010000
07746-0010100
077460040500

TOOLS:

Driver 07749-0010000
Attachment, 42 x 47 mm 07746-0010100
Pilot, 20 mm 077460040500

(5.7o01)

DRIVER

07749-0010000 —
ATTACHMENT,
32 x35mm

07746-0010100

50-55mm
(0.2-0.22 in)

N

OIL SEAL

f
PILOT, 20 mm
077460040500

ATTACHMENT DRIVER
42 x 47 mm 077490010000
07746-0010300

PILOT, 20 mm
6204 RADIAL BALL  07745-0040500
BEARING

9-17
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Qil lovel switch installation:

1. Install the oil level switch {page 9-15)

2. Setthe il level switch_ wire between_the ribs of the cylinder
barrel asshown.” T oo nmmonmmmme o mmn

OIL LEVEL
SWITCH WIRE

INSPECTION
OIL LEVEL SWITCH

Check continuity between the yellow wire and ground with an
ohmmeter.

1. Hold the switch in its normal position. The chmmeter should
read zero resistance.

2. Hold the switch upside down. The chmmeter should read
infinite {eo) resistance. GREEN

3. Inspect the float by dipping the switch into a container of oil. (GROUND)
The chmmeter reading should go from zero to infinity as the YELLOW
switch is lowered. WIRE

FLOAT
Upside down Nommal position
Infinity (o0 G Zerofod) Q

|
]

-
L]l
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6204 RADIAL BALL BEARING

Turn the inner race of the bearing with your finger. The bearing
should turn smoothly and quietly. Also check that the bearing

lg— PLAY

—outer-race-fits-in-place—

Replace the bearing if the inner race does not turn smoothly,
quietly, or if it fits very loosaly.

CAM PULLEY
Decompressor weight inspection:

Before installing, inspect for a worn or weakened spring, and
check that the decompressor weight moves smoothly.

CAM PULLEY CAM HEIGHT

Standard Service limit
36.483 mm {1.4363 in} 35.483 mm {1.3970 in)

CAM PULLEY 1.D. {BEARING)

Standard Service limit
10.027 - 10.057 mm 10.075 mm
{0.3948 — 0.3959 in) (0.3967 in}

it

PLAY

=

CAM PULLEY

SPRING

WEIGHT

Q)




CAM PULLY/CRANKSHAFT/PISTON/CYLINDER BARREL

CAM PULLEY SHAFT O.D.

Standard Service limit
9.972 — 9.987 mm 9.920 mm
— [ {0.3926= 0:3932'in)’ ~ (0:3906°in)
ROCKER ARM I1.D,
Standard Service Imit
6.000 -6.018 mm 6.043 mm
{0.2362 - 0.2369 in) (0.2379in)

ROCKER ARM SHAFT BEARING L.D.

Standard Service [Tmit
6.000 — 6.018 mm 6.043 mm
(0.2362 - 0.2369 in) (0.2379in)
ROCKER ARM SHAFT 0O.D.
Standard Service limit
5.960 - 5.980 mm 5.953 mm
{0.2346 — 0.2358 in) (0.2344 in)
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CYLINDER 1.D.

Measure and record the cylinder L.D. at three levels in both the
"X" axis {perpendicular to crankshaft) and the "Y" axis (paraliel

—————tocrankshaft)=Takethemaximum-reading to-determine=cylin——|——————~ _
der wear and taper.

Standard Service limit
56.000 - 56.015 mm 56.165 mm
{2.2047 - 2.2053 in) {2.2112in)
PISTON SKIRT O.D.
Measure and record the piston Q.D. at a point 10 mm {0.4 in)
from the bottom of the skirt and 90° to the piston pin bore,
Standard Service limit
55.965 — 65,985 mm 55.85 mm
{2.2033-2.2041 in} {2.199in)
PISTON-TO-CYLINDER CLEARANCE
Standard Service limit
0.015-0.050 mm 0.120 mm
(0.0006 - 0.0020 in) {0.0047 in)

PISTON PIN BORE L.D.

Standard Service limit
13.002 - 13.008 mm 13.048 mm
{0.5119 - 0.5121 in} {0.5137 in)
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PISTON PIN O.D.

Standard Servica limit
— | 12994 -13.000 mm__| 12.954 mm
— [0B116=058M8in) T T U H{0B1000nY T T
PISTON-TO-PISTON PIN BORE CLEARANCE
Standard Service limit
0.002 - 0.014 mm 0.080 mm
{0.0001 - 0.0006 in}) {0.0031 in}
PISTON RING WIDTH
Standard Service limit
To 0.970 - 0.990 mm 0.940 mm
P {0.0382 - 0.0390 in) {0.0370 in)
1.170 — 1.190 mm 1.140 mm
Second | 140461 - 0.0469 in) {0.0449 in)

PISTON RING SIDE CLEARANCE

Standard Service limit
0.015 - 0.050 mm 0.120 mm
Top/Second | 14 6006 — 0.0020 in) {0.0047 in)
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PISTON RING END GAP

Befere measurement, be sure to set the ring in the cylinder securely

using the piston.

Standard Service limit
To 0.15-0.30 mm 0.60 mm
P {0.006 - 0.012 in) {0.024 in)
0.30-045mm 0.7 mm
Second {0.012 - 0.018 in) (0.030 in)

If the measurement is too large, install a new piston ring and
measure again. Then, measure the cylinder sleeve 1.D. (P.9-201).

CONNECTING ROD SMALL END 1.D.

Standard Service limit
13.008 — 13.020 mm 13.070 mm
{0.5120 - 0.5126 in}) (0.5146 in)

CONNECTING ROD BIG END 1.D.

Standard

Service limit

24.000 - 24.013 mm
(0.9449 — 0.9454 in)

24.040 mm
{0.9465 in})
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CRANK PIN O.D.

CONNECTING ROD BIG END AXIAL CLEARANCE

Measure the clearances with a feeler gauge.

Standard Service limit
| 23970-23.980mm 23.920 mm
T {0094370.94417Id) T | T {09417 in) -

Standard Service limit
0.1-04 mm 0.800 mm
{0.004 - 0.018 in}) {0.0315 in)

CONNECTING ROD BIG END OIL CLEARANCE

1. Wipe oil off the crank pin and connecting rod bearing mat-
ing surface.

2. Place the plastigauge on the crank pin.

Set the connecting rod and cap, and tighten the connecting
rod bolts to the specified torque.

Do not rotate or move the rod.
TORQUE: 5 N-m (0.5 kgf-m, 3.6 Ibf-ft)

» Place the plastigauge axially.
= Tighten the two connecting rod belts equally while holding
the crankshaft to keep it from turning.

3. Remove the connecting rod cap and measure the plasti-
gauge with the scale.

Standard Service limit
0.020 ~ 0.043 mm 0.100 mm
{0.0008 - 0.0017 in} {0.0039in)

4. If the clearance exceeds the service limit, replace the con-

necting rod and recheck the clearance.

PLASTIGAU
SCALE

»,
G/
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VALVE SPRING FREE LENGTH

Standard Service limit
25.8 mm 24.900 mm
S 0 ) T (0e803 i) T -
VALVE FACE/STEM O.D.

Inspect each valve face for pitting or wear irreaularities. Inspect
each valve stem for bending or abnormal stem wear. Replace
the valve if necessary,

Measure and record each valve stem O.D.

Standard Service limit
IN 3.970-3.885 mm 3.900 mm
{0.1563 — 0.1569 in) {0.1535 in}
EX 3.9356 - 3.950 mm 3.880 mm
{0.1549 - 0.1555 in) {0.1528 in}

Replace the valves if their O.D. is smaller than the service limit,

VALVE GUIDE I.D.

Using the valve guide reamer {special tool), ream the valve
guides to remove any carbon deposits before measuring.

Measure and record each valve stem L.D.

Standard Service limit
INVEX 4.000-4.018 mm 4,060 mm
{0.1575-0.1582 in) {0.1598 in})

Replace the valve guides if they are over the service limit.[page
9-27)

VALVE STEM-TO-VALVE GUIDE CLEARANCE

Subtract each valve stem O.D. from the corresponding guide
i.D. to find the clearance.

Standard Service limit
IN 0.015 - 0.048 mm 0.098 mm
{0,0006 ~ 0.0019 in} (0.0039 in)
EX 0.050 - 0.083 mm 0.120 mm
{0.0020 - 0.0033 in} {0.0047 in)

VALVE FACE

VALVE GUIDE REAMER,
4.008 mm
07ZMMH-MV20100
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If the stem—to—guide clearance exceeds the service limit, deter-
mine if the new guide with standard dimensions would bring
the clearance within tolerance. If so, replace any guide as nec-
—essary_and_ream_to_fit. If_the_stem=to—guide_clearance_exceeds_
T theservice limit with new guides, replace the valves aswell.” | ~
Recondition the valve seats whenever the valve guides are

replaced (page 9-29)

VALVE SEAT WIDTH

Measure the valve seat width.

Standard

Service limit

INJEX

0.7 mm {0.028 in}

1.800 mm {0.0709 in)

if the valve seat width is under the standard, or over the service
limit, or if the valve seat is too highflow, recondition the valve
seat {page 9-29)

O

VALVE FACE

VALVE SEAT TOO LOW

VALVE SEAT TOO HIGH

(+1)
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VALVE GUIDE REPLACEMENT

1. Chill the replacement valve guides in the freszer section of a refrig-
—erator-for-about-an-hour.———

2. Use a hot plate or oven to heat the cylinder barrel evenly ta 150 °C

(300 °F}).Check the temperature with a temperature indicating stick
{available at welding supply store) or equivalent.

NOTICE

* Do not use a torch to heat the cylinder barrel; warpage of the eylin-
der barrel may resuit,

e Do not get the heat hotter than 150° C(300° F); excessive heat may
loosen the valve seals.

3. Remove the heated cylinder barrel from hot plate, and sup-
port it with wooden blocks. Wear heavy gloves 1o protect
your handes,

4. Drive the valve guides out of the cylinder barrsl from the
combustion chamber side.

TOOL:
Valve guids driver, 3.6 x 8.0 mm

NOTICE

Be caraful to avoid dermanding the cylinder barref when driving
out the valve guides.

07JMD-KY20100

VALVE GUIDE DRIVER
3.6x8.0mm
02JMD-XY20100

5. Allow the cylinder barrel to cool to room temperature. Clean
and inspect the valve guidse bores in the cylinder barrel. VALVE GUIDE DRIVER
Wash out any foreign material. 3.6x8.0mm
6. Use a hot plate or oven to heat the cylinder barre! evenly to WJD-KYZMM
160 °C {300 °F). Check the temperature with a temperature
indicating stick or equivalent.
7. Install the new valve guides from the valve spring side of the
oylinder barrel. pring EXHAUST SIDE: INTAKE SIDE:
CLIP
TOOL: @

Valve guide driver, 3.6 x 8.0 mm 07JMD-KY20100

Exhaust side:  Drive the exhaust valve guide until the
clip is fully seated as shown.

Drive the intake valve guids to the speci-
fied height, measured from the top of the
valve guide to the cylinder barrel casting
as shown.

Intake side:

Intake side: Drive the intake valve guide to the specified
height, measured from the top of the valve guide to the cyl-

75 mm

?(0.30 in)

inder barrel casting as shown.

IN 75 mm {0.30 in)

Valve guide
extrusion amount

8. After installation, inspect the valve guides for damage. Replace any
damaged valve guide.

w0



CAM PULLY/CRANKSHAFT/PISTON/CYLINDER BARREL

VALVE GUIDE REAMING

For best results, be sure the cylinder barrel is at room temperature
before reaming valve guides.

1, Coat the reamer and valve guide with cutting oil. T
VALVE GUIDE REAMER
4.008 mm
07MMH-MV90100

3. Continue to rotate the reamer clockwise while removing it =
from the valve guide.

2. Rotate the reamer clockwise through the valve quide for the
full length of the reamer.

TOOL:
Valve guide reamer, 4.008 mm 07MMH-MVS0100

4, Thoroughly clean the cylinder barrel to remove any cutting
residue.

5. Check the valve quide bore; it should bse straight, round and
cantered in the valve guide, insert the valve and check oper-
ation. If the valve does not operate smoothly, the guide may
have been bent during installation. Replace the valve guide
if it is bent or damaged.

6. Chack the Valve Guide-to-Stem Clearance (page 9-25)

X

CORRECT INCORRECT

©®
N
00



CAM PULLY/CRANKSHAFT/PISTON/CYLINDER BARREL

VALVE SEAT RECONDITIONING

1. Thoroughly clean the combustion chamber and valve seats

———to-remcve:carbon-deposits-{P:9-131}

d = s —m= e e e

2. Apply a light coat of Prussian Blue compound or erasable
felt-tipped marker ink to the valve faces.

3. Insert the valves, and then lift them and snap them closed
against their seats several times. Be sure the valve dees not
rotate on the seat. The transfered marking compound will
show any area of the seat that is not concentric.

Follow the valve seat cutter manufacturer’s instructions.

4. Using a 45° cutter, remove enough material to produce a
smooth and concentric seat.

Turn the cutter clockwise, never counterclockwise. Continue
to turn the cutter as you lift it from the valve seat.

TOOL:
(Special tools or equivalent commercially available}

Valve seat cutter, 45° 24.5 mm (IN) 077300010100
Valve seat cutter, 45° 24 mm (EX} 07780-0010600
Valve seat cutter, 32° 25 mm (IN} 07780-0012000
Valve seat cutter, 32° 24 mm (EX) 07780-0012500
Valve seat cutter, 60° 24 mm (INJEX)  070PH-Z0D0100
Cutter holder, 4.0 x 400 mm 070PH-20D0200

5. Use the 32° and 60° cutters to narrow and adjust the valve
seat so that it contacts the middle of the valve face.

The 32° cutter removes materiai from the top edge.
The 60° cutter removes material from the bottom edge.

Be sure that the width of the finished valve seat is within
specification (P.9-281)

VALVE FACE

VALVE SEAT CUTTER
{Special tools or equivalent
commercially available)

CUTTER HOLDER
(Special tools or equivalent
commercially available)

l /‘:50" IN/JEX:24 mm:070PH-Z0D0100

[N:25 mm:07780-0012000
EX:24 mm:07780-0012500

IN:24.5 mm:07780-0010100

EX:24 mm:07780-0010600
CONTACT TOO HIGH
32°
CONTACT TOO LOW

>




CAM PULLY/CRANKSHAFT/PISTON/CYLINDER BARREL

Standard Service limit
INFEX 0.7 mm {0.028 in) 1,800 mm {0.0709 in)

burrs at the edges of the seat.

7. After resurfacing the seat, inspect for even valve seating.
Apply Prussian Blue compound or erasable felt-tipped
marker ink to the valve faces. Insert the valves, and then lift
them and snap them closed against their seats several
times. Be sure the valve does not rotate on the seat. The
seating surface, as shown by the transferred marking com-
pound, should have good contact all the way around.

8. Lap the valves into their seats, using a 4 mm tube as shown
and lapping compound {commercially available).

To avoid severe engine damage, be sure to removal all lapping
compound from the combustion chamber before assemnbly.

9. Check valve clearance after assembly({page 3-7)

B8—Make-a-tight-pass with-45% cutter to-remove-any possible-|

0.7 mm
{0.028 in}

4 mm TUBE
{Commaercially available)
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