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CYLINDER HEADNALVES

COMPONENT LOCATION
10 N'm (1.0 kgf·m, 7Ibf-ft)

27 N'm {2.B kgf-m, 20 IbHtj
13 N'm (1.3 kgfm. 10 IbHt)
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22 N'm (2.2 kgf-m, 161bHt)
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16 N'm (1.6 kgf'm, 121bHI)

CYLINDER HEADNALVES

SERVICE INFORMATION
GENERAL
This section covers service of the cylinder head, valves, camshaft and cam chain tensioner.
The cylinder head, valves, camshaft and cam chain tensionsr services can be done with the engine installed in the frame.
When disassembling, mark and store the disassembled parts to ensure thai they are reinstalled in their original locations.
Clean all disassembled parts with cleaning solvent and dry them by blowing them off with compressed air before inspection.
Camshaft lubricating oil is fed through oil passages in the cylinder head. Clean the oil passages before assembling cylinder
head.
Be careful not to damage the mating surfaces when removing the cylinder head .

SPECIFICATIONS

valve guide

TORQUE VALUES
ITEM

Q'TY

DIA.

REMARKS
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CYLINDER HEADNALVES
TOOLS
Universal holder

Valve spring compressor

Valve spring compressor attachment

07725-0030000

07757-0010000

07959-KM30101

"
,. . /v"

•
Seat cutter 27.5 mm (45· IN)
07780-0010200

Seat CUtler 24 mm (45 0 EX)

or 07984-MABOOOD (U.S,A. only)

or equivalent commercially available in
U.S.A.

or equivalent commercially available in
U.S.A.

Valve guide driver, 5.0 mm
07942-MA60000

Valve guide adjusting driver

Flat cutter 27 mm (32 0 IN)
07780.0013300

Valve guide reamer 5.0 mm
07984·MA60001

07743-0020000

07760-0010600

(Not available in U.S.A .)

or equivalent commercially available in
U.S.A.

Flat cutter 22 mm (32 0 EX)
07780.0012601

Interior cutter 26 mm (60· IN)
07780-0014500

Interior cutter 22 mm (60· EX)
0778().Q()14202

Of equivalent commercially available in
U.S.A.

or equivalent commercially available in

or equivalent commercially available in
U.S.A .
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Cutter holder 5.0 mm

07781-0010400

TROUBLESHOOTING
Engine lop-end problems usually affect engine performance. These problems can be diagnosed by a compression lest or by
tracing engine noises to the top-end with a sounding rod stethoscope.
If the performance is poor at low speeds, check for white smoke in the crankcase breather hose. If the hose is smoky, check for
a seized piston ring (page 9-6).

Compression too low, hard starting or poor performance at low speed
Valves:
- Incorrect valve clearance

- Burned or bent valves
- Incorrect valve timing
- Broken valve spring
- Valva stuck open
Cylinder head:
- Uneven valve sealing
- leaking or damaged cylinder head gasket
- Warped or cracked cylinder head
Worn cylinder, piston or piston rings (page 9-5)
Compression too high , overheating or knocking
• Excessive carbon buiid·up on piston head or combustion chamber
Excessive smoke
Cylinder head:
- Worn valve stem or valve guide
- Damaged stem seal
Worn cylinder, piston or piston rings (page 9·5)
Excessive noise
Cylinder head:
- Incorrect valve clearance
- Sticking valve or broken valve spring
- Damaged or worn camshaft
- Loose or worn cam chain
- Worn or damaged cam chain guide roner/sprocket
- Worn or damaged cam chain tensioner
- Worn cam sprocket teeth
- Worn rocker arm andlor shaft
Worn cylinder, piston or piston rings (page 9-5)
Rough idle
low cylinder compression
• Faulty fuel system (page 6-4)
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CYLINDER COMPRESSION TEST
Warm up the engine 10 normal operating temperature.

•

Slop the engine and disconnect the spark plug cap.
Remove the spark plug (page 3-8).
Install the compression gauge {1] in the spark plug hole.
Tum the Ignition switch ON and engine stop switch to
"0'.
Shift the transmission into neutral.

111

Open the throttle all the way and crank the engine with
the electric starter until the gauge reading stops rising.
STANDARD :

1,412 kPa (14.4 kgflcm 2, 205 psi) at 400 rpm
If compression is high, it indicates that carbon deposits ' - - - - - - - - - - - - - -- -- - - - - '

have accumulated on the combustion chamber and/or
the piston head .
If compression is low, pour 3 - 5 cm 3 (0.1 - 0.2 oz) of
engine oil into the cylinder through the spark plug hole

and recheck the compression.
If the compression increases from the previous value ,
check the cylinder, piston and piston rings for the
following:
-

-

leaking cylinder head gasket
Worn piston ring
Worn cylinder and piston

If the compression Is the same as the previous value ,
check the valves for leakage,

CYLINDER HEAD COVER
REMOVAL
Remove the special bolts [1), mounting rubbers [21 and
cylinder head cover [3},

Remove the rubber seal [1] and dowel pin [2] from the
cylinder head cover [3).
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INSTALLATION
Blow open the oil passage in the cylinder head cover [11
with the compressed air.

Make sure the rubber seal [1 J is in good condition and
replace it if necessary.

Install the rubber seal into the groove on the cylinder
head cover [2].
Install the dowel pin [31.

Apply liquid sealant (Three bond 1215 or equivalent) to
the semicircular area 111 of rubber seat as shown.

,
,,
',:! ",: :::: :'::: :,:::: ;:~: _.'

Set the cylinder head cover 111 onto the cylinder head.
Install the mounting rubbers [2) with their · UP· mart< [3J
facing up.

Install the special bolts [4] and lighten them to the
specified torque.

TORQUE : 10 N'm (1 .0 kgf-m . 7lbHt)
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CAMSHAFT
REMOVAL

•

Remove the cylinder head cover (page 8-6).
Set the piston to the TDC (Top Dead Cenler) on the
compression stroke (page 3-9).
Remove the cam chain tensioner sealing bolt [1] and
washer [2].

•

Hold the cam sprocket [1] by using the special tool.
TOOL :
(2) Universa l holder

07725-0030000

Remove the washer boll [3J, cam sprocket from the
camshaft and cam chain off the cam sprocket.
Attach a piece of wire to the cam chain to prevent it
from falling into the crankcase.

Remove the bolt/l.vasher (1) from the cylinder head.

•
Remove the camshaft 111 from the cylinder head while
holding the rocker arms [2) to ease removal.
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INSPECTION
CAMSHAFT

Turn the outer race of each camshaft bearing [11 with , - - - - - - - - - - - - - - - - - - - ,
your finger. The bearing should turn smoothly and
quietly.
Also check that the bearing inner race fils tighlly on the
camshaft.
Replace the camshaft assembly if the bearing does not
tum smoothly, quietly, or jf they fit loosely on the
camshaft.

[1[
Check the cam lobes [1] for excessive wear and
damage.

[1[

Measure the height of each cam lobe.
SERVICE LIMIT:
IN : 32.16 mm (1 .266 In)

EX: 31 .96 mm (1.258 in)

DECOMPRESSOR CAM

Check the decompressor system tha t it operates
smoothly and that the spring returns the decompressor
weight in posilion.

tf the decompressor weight is faulty, replace the
camshaft as an assembly.

INSTALLATION
Apply engine oil to the camshaft bearings [11 and cam
lobes [2].

Apply molybdenum oil solution to the decompressor

7 8 [3[

12J

"7!1

cam [3] and arm sliding area.

"7!1
[1[
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Install the camshaft 111 into the cylinder head with its
groove [2] facing forward while holding the rocker arms
(3]

to ease installation.

Install and lighten the bolVwasher [1).

-r

Rotate the crankshaft {1} counterclockwise until the
mark [2] on the flywheel is aligned with the index notch
(3) on the left crankcase cover.

Apply engine oil to the cam chain
(2J teeth.

PI and cam sprocket

Install the cam chain on the cam sprocket by aligning its

lab with the groove of the camshaft, making sure that
the index lines [3} on the cam sprocket are flush with
the top surface of the cylinder head as shown (TDC on
the compression stroke).
Install the cam sprocket to the camshaft.

Align

~ 121
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Hold the cam sprocket [1] by using the special tooL
TOOL:

[21 Uni .... ersal Holder

07725-0030000

Apply engine oil to the cam sprocket washer bolt [3]
threads and seating surface.
Install and tighten the cam sprocket washer bolt to
specified torque.
TORQUE: 27 N'm (2.8 kgf'm, 20 IbHt)

Pour 4.0 cm J minimum of engine oil into the push rod.
Install a new sealing washer [1 ] and boll [2], then
tighten it.
Apply engine oil to Ihe new crankshaft hole cap O-ring
and timing hole cap O-ring, then install them to the
caps.
Install the crankshaft hole cap and timing hole cap to
the left crankcase cover.
TORQUE:
Crankshaft hole cap 8 N'm (0.8 kgf'm, 5.9 IbHt)
Timing hole cap
10 N'm (1 .0 kgf'm, 7Ibf·ft)
Install the cylinder head cover (page 8-7).

CYLINDER HEAD
REMOVAL
Remove the following:
-

Cam sprocket (page 8-8)
Exhaust pipefmuffler (page 2-8)

Disconnect the spa rk plug cap [1].
Remove the two bolts [2] and release the intake pipe {3]
from the cylinder head.
Remove the gasket {4].

Remove Ihe cylinder head bolts [1].
Loosen the cylinder head nuts {2J in a crisscross pattern
in two or three steps.
Remove the four nuts and washers [31.
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Remo ....e the cylinder head [1] while holding the cam
chain [2] as shown,

•

Remove the gasket [1 J and dowel pins [2].

•
DISASSEMBLY
Remove the spark plug (page 3-8).
ROCKER ARM /SHAFT

Remove the rocker ann shaft stopper bolls [1].

Screw the 6 mm bolt [1] into the threaded hole in the
rocker arm shaft [2J and pull it out of the cylinder head.

Remove the rocker arms [3J.
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CAMSHAFT

Remove the boltlwasher (1 J and camshaft [2).

VALVE
To prevent loss of Remove the valve cotters [1] using the speciatlools.
tension, do not
compress the valve
TOOLS :
springs more than
[2) Valva spring compressor
07757-0010000
necessa'Y to
{31
Valve
spring
compressor
07959·KM30101
remove the caners,
attachment

,,
[1 J
Mark all parts
during disassembly

so they can be
pJaced back in their
original locations.

Remove the valve spring compressor and remove the

following:
-

~;:;;;;;;;~;;,;;;:::============~

Valve spring retainers [1]
Valve springs [2]
Inner valve spring (EX side only) [3]
Valve stem seals [4)
Valve spring seats (51
Valves (6J

(3) (EX side only)

/7 ,[1j
[2J

[61
[5J

(4)
Avoid damaging the
ma/ingsurfaceand
valve seat surfaces.

J

.....

Remove the carbon deposits form the combustion
chamber [1J and dean off the cylinder head gasket
surface.
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INSPECTION
CYLINDER HEAD
Check the sparl< plug hote and valve areas for cracks.
Check the cylinder head for warpage with a straight
edge and a feeler gauge.
SERVICE LIMIT : 0.05 mm (0.002 in)

ROCKER ARM/SHAFT
Disassemble the cylinder head (page 8-12).
Check the rocker arm shafts and rocker arms for wear
or damage.
Turn the rocker affil rollers [1] wi th your finger.
The rollers should tum smoothly and quielly.
Measure the 1.0. of each rocker arm.

•

SERVICE LIMIT: INfEX : 10.10 mm (0.398 in)

Measure the 0.0. of each rocker arm shaft.
SERVICE LIMIT: INfEX: 9.91 mm (0.390 in)
Calculate Ihe rocker arm-to-shaft clearance.

SERVICE LIMIT: IN/EX: 0.044 mm (0.0017 in)
VALVE SPRING
Disassemble the cylinder head (page 8-12).
Measure the free length of the valve springs.

SERVICE LIMIT:
IN:
29.82 mm (1.174 In)
EX: INNER: 30.35 mm (1 .195In)
OUTER: 31.08 mm (1.224 in)
Replace the springs if they are shorter than the service
limit.

•

41
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VALVEIVALVE GUIDE
Disassemble the cylinder head (page 8-12),
Check that the valve moves smoothly in the guide.
Check each valve for bend, burn, scratch or abnormal

wear.
Measure each valve stem 0 .0. and record it.
SERVICE LIMIT: IN : 4.965 mm (0.1955 In)

EX: 4.945 mm (0.1947 In)

Always fOlale/he Ream the valve guide to remove any carbon build up
reamsr clockwise, before measuring the guide.
never Insert the reamer from the combustion chamber side of
counterclockwise the cylinder head and always rotate the reamer
when inserting, clockwise.
removing and
reaming. TOOL :
[1J Valve guide reamer, 5.0 mm 07984·MA60001or
07984-MA60000
(U .S.A. only)

Inspect and reface
the valve seals
whenever the valve

guides are replaced
(page 8-21).

~========::;::::;;;;;;;;;;;;;::::;:~

Measure each valve guide 1.0. and record it.
SERVICE LIMIT : IN/EX : 5.03 mm (0.198 in)
Subtract each valve stem O.D. from the corresponding
guide I.D. to obtain the stem-to.guide dearance.
SERVICE LIMIT: IN : 0.065 mm (0.0026 in)
EX : 0.085 mm (0.0033 In)
If the stem-to-guide clearance exceeds the service limit,
determine if a new guide with standard dimensions
would bring the clearance within tolerance.
If so. replace any guides as necessary and ream to fit
(page 8-20).
If the stem-to.guide clearance exceeds the service limit
with new guide, also replace the valve.
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ASSEMBLY
VALVE COTTERS

SPRING RETAINER

VALVE SPRING

~

,

EXHAUST ROCKER ARM

INTAKE ROCKER ARM

------:.-,

INNER VALVE SPRING
(EX side only)

~

,

VALVE STEM SEAL

- - -....·e

SPRING SEAT

,

•

----~~~

:ll' VALVEGUIDE

EXHAUST ROCKER

~ CLIP

ARM SHAFT

INTAKE ROCKER
ARM SHAFT

•
ROCKER ARM SHAFT
STOPPER BOlT5

BOlTi"NASHER

EXHAUST VALVE

CAMSHAFT
- , INTAKE VALVE

VALVE
Blow through the oil passage In the cylinder head with

compressed air.
Inslall the valve spring seats (1).
Apply engine oil to the new valve stem seals (2) and
install them.
Apply engine 01110 the valve stem [3] ouler surface and
stem end.

Insert the valves into the valve guides while turning
them slowly to avoid damage to the valve slem seals.
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Install the valve springs with the tightly wound coils
facing the combustion chamber.

To combustion
chamber
Inslall the valve spring retainer [1].
To prevent/ass of
tension, do not
compress Ihe valve
spring more then
necessary /0 ins/ell
the cotters.

Support the cylinder

head above the
bench surface

wo,*

to prevent valve

Install the valve cotters (2) using the special tools.

TOOLS:
[3] Valve spring compressor
[4] Valve spring compressor

07757..()010000
07959-KM30101

attachment

Place a suitable tool [1] onto th e valve stem [2].
Tap the 1001 genlly to seat the cotters [3] firmly using a
plastic hammer.

damage.

[3)

[2)

CAMSHAFT
Apply engine oil to the camshaft (1) cam whole surface
and bearings.

Apply molybdenum oil solution to the decompressor
cam and arm sliding area.
Inslall the camshaft into the cylinder head with its
groove [2] facing up.
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Install and tighten the bolt/washer [11.

ROCKER ARM
Apply engine oil to the rocker arm 11 1 hole inner surface r - -- - - - - - - - - - - - -and roller contact surface.
,
[1)

-,

Apply engine oil to the rocker arm shaft [2] whole
surface.

121 7 !
Inslall the rocker arms [1J to the cylinder head.

Insert the rocker arm shafts [2J into the cylinder head
using a screwdriver [3] while aligning the bolt holes of
the shafts and cylinder head.

Install and tighten the rocker arm shaft stopper bolts [1].

~=;:======~!:=======~~
[11

Install the spark plug (page 3·6).

•
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INSTALLATION
Clean the cylinder and cylinder head mating surface.
Install the dowel pins (1) and a new gaskel(2) onto the
cylinder.

Route the cam chain [1] through the cylinder head [2]
and install the cylinder head onlo the cylinder.

Apply engine oil to the seating surface and threads of
the cylinder head nuts [1]. Install the four washers [2]
and tighten the cylinder head nuts to the specified
torque in a crisscross pattern.

~::;;===========,~=::""",,~=~

~=::===;;::~;:;;~::;;;;;:;;;;::;;r=~~

TORQUE : 13 N'm (1 .3 kgf'm , 10 IbUt)
Install and lighten the cylinder head mounting bolts [3}.

Install a new gasket [1J onto the cylinder head.
Set the wire guide (2) to the intake pipe [3] and tighten
the two bolts [4] to the specified torque.

TORQUE: 12 N'm (1.2 kgf-m , 9lbHt)
Connect the spark plug cap 15].

Install the following :
-

Cam sprocket (page 8-9)
Exhaust pipe/muffler (page 2-8)
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VALVE GUIDE REPLACEMENT
Disassemble the cylinder head (page 8-12).

Chill new valve guides in a freezer for aboul 1 hour.

NOTE :
Be sure to wear heavy gloves to avoid burns when
handling the healed cylinder head.

Using a torch to heat the cylinder head may cause
warpage.
Drive new guides from the camshaft side while the
cylinder head is still heated.

•

Heat the cylinder head to 130 - 140·C (275 - 290°F)
with a hot plate or oven. Do nol heat the cylinder head

beyond 15Q· C (300"F). Use temperature indicator
sticks, available from welding supply stores, to be sure
the cylinder head is heated to the proper temperature.
Supportlhe cylinder head and drive the valve guides [1}
oul of the cylinder head from the combustion chamber
side.

TOOL:
[2] Valve guide driver, 5.0 mm

111

07942·MA60000

•
Take out new valve guides from the freezer.
Drive new clips [1 1and valve guides (2] into the cylinder
head to the specified height from the cylinder head.
TOOL:
[3J Valve guide adj usting dr iver 07743-0020000
(Not available in

9.1 - 9.3mm ~
(0.36-0.3710) ,,~

U.S .A.)
VALVE GUIDE PROJECTION :
INf EX: 9.1 - 9.3 mm (0.36 - 0.37 In)

131

Let the cylinder head 0001 to room temperature.

g

l1VI21

Ream new valve guides after Installation.
NOTE:
Take care not to tilt or lean the reamer in the guide
while reaming .
Use cutting oil on the reamer during this operation.

111

•

Insert the reamer from the combustion chamber side of
the cylinder head and always rotate the reamer
clockwise.
TOOL:
[1] Valve guide reamer, 5.0 mm

07984·MA600010r
07984·MA6000D
(U.S.A . only)

Clean the cylinder head thoroughly to remove any L _ _ _ _ _ _ _ _ _ _ _ __ __ _ _--'
metal particles after reaming and reface the valve seat
(page 8·21).
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VALVE SEAT INSPECTION/REFACING
Disassemble the cylinder head (page 8-12).

Clean the intake and exhaust valves thoroughly to
remove carbon deposits.
Apply a light coal of Prussian Blue to the valve seats.
Tap the valve against the valve seat several times using
a hand-lapping 1001, without rotating the valve to make a
clear pattern.

The valves cannot
be ground. If the
valve face is
burned, badly worn

Remove the valve and inspect the valve seal face.
The valve seat contact should be within the specified
width and even all around the circumference.

or If It contects the STANDARD:
seat unevenly,
replace the 118/ve.

0.9 - 1.1 mm (0.035- 0.043 In)
SERVICE LIMIT: 1.6 mm (0.06 in)

If the valve seal width is not within specification, raface
the valve seal (page 8-21).

SEAT WIDTH
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Reface thfJ seat Use a 45° seal cutter, remove any roughness or
irregularities from the seat.
whsTI6ver 8 valve
guide Is replaced. TOOLS :
Seat cutter, 27.5 mm (45- IN)
07780-0010200
Seat cutter, 24 mm (45· EX)
07780-0010600
07781-0010400
Cutter holder, 5.0 mm
or equivalent commercially available In U.S.A .
with a 45° cutler

Use a 32· flat culler, remove the top 114 of the existing
valve seat malerial.
TOOLS:

Flat cutter, 27 mm (32 0 IN)
Flat cutter, 22 mm (32 0 EX)
Cutter holder, 5.0 mm

I

..........

07780-0013300
07780-0012601
07781-0010400

or equivalent commercially available In U.S.A.
Use a 60· Interior cutter, remove the bottom 1/4 of the
existing valve seal material.
TOOLS :

Interior cutter, 26 mm (50· IN)

07780-0014500

Interior cutter, 22 mm (60· EX)

07780-0014202

Cutter holder, 5.0 mm
07781-0010400
or equivalent commercially available In U.S.A.
Using a 45° seat cu tter, cut the seat to the proper width.

VALVE SEAT WIDTH : O.9 - 1.1 mm (0.035-0.043 In)

•

Make sure thai all pitting and irregularities are removed.

NOTE:
Excessive lapping pressure may deform or damage
the seat.
Change the angle of lapping tool frequently to
prevent uneven seat wear.
Do not allow lapping compound to enter the guides.
After culling the seat, apply lapping compound to the , - - - - -- -- - - - - - - - - - - ,
valve face, and lap the valve using light pressure.
After lapping, wash any residual compound off the
cylinder head and valve and recheck the seat contact.
Assemble the cylinder head (page 8- 16).
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CAM CHAIN TENSIONER
REMOVAL
Remove the flywheel (page 11 -5).

Remove the following:
-

Cam chain tensioner sealing bolt [1] and washer [2]
Tensioner spring [3]
Push rod [4]

Remove the following:
-

Pivot bolUwasher (1}
Tensioner arm [2J and collar [3]
Tensloner roller (4)

INSPECTION
Measure the tensioner spring free length.
SERVICE LIMIT: 109 mm (4.3 in)

Check the push rod for wear or damage.
Measure the push rod O.D .
SERVICE LIMIT: 11 .94 mm (0.470 in)

8-23

CYLINDER HEADNALVES
Inspect the check valve [1] in the push rod for wear or

damage.

INSTALLATION
Install the cam chain lensioner roller 11J. coliar (2),
tensioner arm 13] and pivot bolt/washer [4J, then tighten
it 10 the specified torque.
TORQUE: 16 N'm (1 .6 kgf'm , 12 IbHt)

•
Install the following:

-

Push rod {1J

-

Tensioner spring [2]

Install and lighten the sealing bolt [3J with a new sealing
washer [4J to the specified torque.

TORQUE : 22 N'm (2.2 kgf-m , 16 IbHt)

Remove the cam chain lensioner sealing bolt [1] and

washer 121.
Pour 4.0 em) minimum of engine oil into the push rod.

Install and tighten the sealing bolt with a new sealing

washer.
Install the n)"Nheel (page 11 -9).
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OIL STOPPER PLATE REMOVAU
INSTALLATION
Remove the flywheel (page 11-5).
Remove the bolt [1] and oil stopper plale [2}.
Apply locking agent (Three Bond 1322 or equivalent) to
the bolt threads as specified.
Install the oil stopper plate and lighten the bolt.
Install the flywheel (page 11-9),

8-25

