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CYLINDER HEADIV ALVES 

COMPONENT LOCATION 

'04 and '05: 

12 N'm (1.2 kgf·m, 9Ibf.ft) 

After '05: 

16 N'm (1.6 kgf·m, 12Ibf.ft) 
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CYLINDER HEADIV ALVES 

SERVICE INFORMATION 
GENERAL 
• This section covers service of the cylinder head, valves and camshaft. 
• The cylinder head, valves and camshaft services can be done with the engine installed in the frame. 
• When disassembling, mark and store the disassembled parts to ensure that they are reinstalled in their originalloca

lions. 
• 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 oi l passages before assembling cyl

inder head. 
• Be careful not to damage the mating surfaces when removing the cylinder head cover and cylinder head. 
• Refer to page 10-6 for cam chain tensioner service. 

SPECIFICATIONS 

valve guide 

TORQUE VALUES 

Cylinder head cover nut/cap nut 
Cylinder head right side cover bolt 
Cam sprocket bolt 

11 N'm (1.1 kgf·m, 8Ibf.ft) 
9.8 N'm (1.0 kgf·m, 7 Ibf.ft) 
8.8 N·m (0.9 kgf·m, 6.5 Ibf.ftl 
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CYLINDER HEADIVALVES 

TOOLS 

Valve spring compressor 
07757·0010000 

Valve guide driver, 5.0 mm 
07942-MA60000 

Flat cuner, 21.5 mm (32°EX) 
07780-0012800 

or equivalent commercially avail
able in U.S.A. 

Cutter holder, 5 mm 
07781 ·0010400 

or equivalent commercially avail- I 
able in U.S.A. ~ 
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Valve spring compressor attach
ment 
07959-KM30101 

Valve seat cutter, 24 mm (45°IN) 
07780-0010600 

or equivalent commercially avail
able in U.S.A. 

Flat cutter, 24 mm (32°IN) 
07780-0012500 

or equivalent commercially avail
able in U.S.A. 

Valve guide reamer, 5.0 mm 
07984-MA60001 

or 07984-MA6000D (U.S.A only) 

Valve seal cutter, 20.5 mm (45°EX) 
07780-0011000 

or equivalent commercially avail
able in U.S.A. 

Interior cutter, 22 mm (60oINfEX) 
07780-0014202 

or equivalent commercially avail
able in U.S.A. 



CYLINDER HEADIV ALVES 

TROUBLESHOOTING 
• Engine top-end problems usually affect engine performance . These problem can be diagnosed by a compression test or 

bV 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 8-5). 

Compression too low, hard starting or poor performance at low speed 
• Valves: 

- Incorrect valve clearance 
- Burned or benl valve 
- Incorrect valve timing 
- Broken valve spring 
- Uneven valve seating 

• Cylinder head: 
- Leaking or damaged head gasket 
- Warped or cracked cylinder head 

• Worn cylinder, piston or piston rings (page 8·5) 

Compression t oo high. overheating or knocking 
• Excessive carbon build-up on piston crown or on combustion chamber 

Excessive smoke 
• Cylinder head: 

- Worn valve stem or valve guide 
- Damaged stem seal 

• Worn cylinder, piston or piston rings (page 8-5) 

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 
- Worn or damaged cam chain tensioner (page 10-7) 
- Worn cam sprocket teeth 
- Worn rocker arm and/or shaft 

• Worn cylinder, piston or piston rings (page 8·5) 

Rough idle 
• Low cylinder compression 
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CYLINDER HEADIVALVES 

CYLINDER COMPRESSION 
Warm up the engine to normal operating tempera
ture. 
Stop the engine and remove the spark plug (page 3-
81. 
Install a compression gauge. 
Shift the transmission in neutral and open the choke 
lever. 
Open the throttle all the way and crank the engine 
with the kickstarter untit the gauge reading stops 
rising. 

COMPRESSION PRESSURE: 
981 - 1.177 kPa (10.0 - 12.0 kgf/ cm2, 142 - 171 psi) 

Low compression can be caused by: 

- Blown cylinder head gasket 
- Improper valve adjustment 

Valve leakage 
- Worn piston ring or cylinder 

High compression can be caused by: 

- Carbon deposits in combustion chamber or on 
piston head 

CAMSHAFT REMOVAL 
Drain the engine oil (page 3-11) 

Remove the following: 

- Valve adjuster hole caps (page 3-9) 
- left crankcase cover (page 10-4) 

Sealing bolt, tensioner spring and tensioner 
push rod to loosen the cam chain tensioner 
(page 10-6) 

Disconnect the spark plug cap. 
Loosen the cylinder head side cover 6 mm bolt. 
Tap the head of the 6 mm bolt and release the cylin
der head left side cover from the cylinder head. 
Remove the 6 mm bolt, sealing washer and cylinder 
head left side cover. 

Turn the crankshaft counterclockwise, and align the 
. o · mark on the cam sprocket with the index notch 
on the cylinder head. 

Secure the cam Remove the bolts, cam sprocket and dowel pin. 
c/lam wah a plfJCe 

of WIre to prevent It 
from falling Into the 

"""'''''' 
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loosen the valve adjusting screw fully to make a 
valve clearance maximum (page 3·10). 
Temporarily install the cam sprocket bolts into the 
camshaft and remove the camshaft from the cylin 
der head while holding the rocker arms. 

INSPECTION 
Turn the outer races of the each camshaft bearing 
wi th your finger. 
The outer race should turn smoothly and quietly. 
Also check that the bearing inner race fits tightly on 
the camshaft. 
Replace the camshaft assembly if the outer race 
does not turn smoothly and quietly, or if it fits 
loosely on the camshaft. 

Using a micrometer, measure each cam lobe height . 

SERVICE LIMITS: 
IN: 19.66 mm (0.774 in) 
EX: 19.65 mm (0.774 in) 

CYLINDER HEAD 
REMOVAL 
Remove the following: 

- Muffler (page 2-5) 
- Camshaft (page 7~6) 

Remove the intake manifold bolts. 
Remove the Coring. 

CYLINDER HEADIV ALVES 
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CYLINDER HEADIVALVES 
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Remove the following: 

Cap nuts/seali ng washers 
Nut/sealing washers 

- Cylinder head caver 
- Gasket 

Remove the cylinder head mounting bolt and cylin
der head. 

Remove the following: 

- Gasket 
- Dowel pins 
- Collar 
- O-ring 

DISASSEMBLY 
Remove the spark plug (page 3-8). 

Remove the bolts and cyli nder head right side 
cover. 

Temporarily install a B mm bolt to the rocker arm 
shaft and remove the rocker arm shafts and rocker 
arms. 

BOLTS 

B bolt ROCKER ARMS 



To prevent/ass of 
19O5lOfl, do not 

compress the valve 
sprmgs more than 

necessary /0 

remove the cotters 

Remove the valve spring cotters using the special 
tools as shown. 

TOOLS: 
Valve spring compressor 07757-0010000 
Valve spring compressor attachment 

07959·KM30101 

Mark all parIs duro Remove the fo l lowing: 
mg disassembly so 
thev can be placed 

back In thelf ongmal 
locations 

- Spring retainer 
- Valve spring 
- Valve 
- Valve spring seat 
- Stem seal 

INSPECTION 
CYLINDER HEAD 

Remove carbon deposits from the combustion 
chamber. 

Avoid damaging the Check the spark plug hole and valve areas for 
gasket slJrfiICe cracks. 

Check the cylinder head for warpage with a straight 
edge and feeter gauge. 

SERVICE LIMIT: 0.05 mm (0.002 in) 

CYLINDER HEADIVALVES 

SPRING COMPRESSOR 

VALVE 
STEM SEAL 

COMBUSTION CHAMBER 
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CYLINDER HEADIVALVES 

If BI/her ,ocker arm 
reqUIres S9fV/Ce or 

replacement 
mspecl rhe cam 

lobes for sconng, 
chipping or flil t 

spats 
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ROCKER ARM/ SHAFT 

Inspect the rocker arm slipper surfaces for wear or 
damage. 
Also check that the oil holes are nol clogged. 

Measure the rocker arm 1.0. 

SERVICE LIMIT: tN/ EX: 10.10 mm (0.398 in) 

Inspect the rocker arm shaft for wear or damage. 

Measure the O.O.of the rocker arm shaft. 

SERVICE LIMIT: IN/ EX: 9.91 mm (0.390 in) 

VALVE SPRING 

Measure the free length of the valve springs. 

SERVICE LIMIT: IN/ EX: 31.8 mm (1.25 in) 

Replace the springs if they ere shorter than the ser
vice Jimit. 

VALVE 
Inspect each valve for bending, burning or abnor
mal stem wear. 
Check valve movement in the guide. 
Measure and record each valve stem 0 .0 . 

SERVICE LIMIT: IN/ EX: 4.92 mm (0.194 in) 



CYLINDER HEADIVALVES 

Ream the guides to remove any carbon deposits 
before measuring the guide. 
Insert the reamer from the combustion chamber 
side of the head and always rotate the reamer clock- .............. ~~"''''!~ 
wise. != 

TOOL: 
Valve guide reamer, 5.0 mm 07984· MA60001 or 

07984-MA6000D 
(U .S.A. only) 

Measure and record each valve guide 1.0. 

SERVICE LIMIT: IN/ EX: 5.03 mm (0.198 in) 

Subtract each valve stem 0.0. from the correspond
ing gu ide 1.0. to obtain the stem-to-guide clearance. 

SERVICE LIMITS: 
IN: O.OS mm (0.003 in) 
EX: 0.10 mm (0.004 in ) 

Raface lhe wive If the stem-la-guide clearance is Qui of specification, 
sears whenever rhe determine if a new guide with standard dimensions 

valve guides are would bring the clearance within tolerance. If so, 
replaced (page 7·12) replace any guides as necessary and ream to fit 

Do not use a torch 
to heat the cylinder 
head. rt may cause 

warping 

If the stem·to·gu ide clearance is out of specification 
with a new gu ide, also replace the valve. 

VALVE GUIDE REPLACEMENT 
Chill new valve guides in the freezer section of a 
refrigerator for about an hour. 

Heat the cylinder head to 212 - 302 OF t100 -150 "e) 
with a hot plate or oven. 

Support the cylinder head and drive Oul the valve 
guides out of the cylinder head from the combus· 
tion chamber side. 

TOOL: 
Valve guide driver, 5.0 mm 07942·MA60000 

Coal new O-rings with engine oil and install them 
onto new valve guides. 
While the cyl inder is slill healed, drive the new 
guides in the cylinder head from the camshaft side 
until they are fully seated. 

TOOL: 
Valve guide driver, 5.0 mm 07942-MA60000 

Let the cylinder head cool to room temperature. 

VALVE GUIDE DRIVER 

VALVE GUIDE DRIVER 
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CYLINDER HEADIV ALVES 

Ream the new valve guide after installation. 

Use CUtting 011 on Insert the reamer from the combustion chamber 

the reamerdunng side of the head and always rotate the reamer clock- "I!!""""-!~!"'''''!~ 
/hls opera/J()(I wise. r 

TOOL: 
Valve guide reamer, 5.0 mm 07984-MA60001 or 

01984·MA60000 
(U.S.A. only) 

Clean the cylinder head thoroughly to remove any 
metal particles. 

Refaee the valva seat (page 7.12). 

VALVE SEAT INSPECTION/REFACING 

Clean the intake and exhaust valves thoroughly to ~""!I.!:':~ND- I-A1!!NGi'6~~ ~ ....... 
remove carbon deposits. ~ 

The valves cannof 
be ground If 8 valve 

face is burned or 

Apply a light coal ing of Prussian Blue to the valve 
seat. lap the valves and seats using a rubber hose 
or other hand-lapping 1001. 

Remove and inspect the valves. 

Inspect the width of each valve seat. 

badlywom 01 rf If STANDARD: 1.0 _ 1.3 mm (0.04 - 0.05 in) 
COOfacrs rM sear SERVICE LIMIT: 2.0 mm (0.08 in) 
uneven/),. replace 

rhe valve. If the seat is 100 wide, 100 narrow or has low spots, 
the seat must be ground. 

VALVE SEAT REFACING 

t 
t // 

\ 

./ 

1.0-1.3 mm 
(0.04 - 0.05 in) 

• Follow the refacing manufacturer's operating ,------------------, 
instructions . 

• Be careful nOI to grind the seat more than neces· 
say. 
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Use a 45" seat cutter to remove any roughness or 
irregularities from the seat. 

TOOLS: 
Seat cutter. 24 mm (45" IN) 
Seat cutter, 20.5 mm (450 EX) 
Cutter holder, S mm 

07780·0010600 
07780·0011000 
07781·0010400 

or equivalent commercia lly available in U.S .A. 

CYLINDER HEADIV ALVES 

ROUGHNESS 

Use a 32° or 30° cutter to remove the lOp 1/4 of the ~==~~~~~~~~~~'====~ 
existing valve seat material. 

TOOLS: 
Flat cutter. 24 mm (320 IN) 
Flat cutter. 21 .5 mm (320 EX) 
Cutter ho lder. 5mm 

07780·0012500 
07780·0012800 
07781·0010400 

or equivalent commercially available in U.S.A . 

~SEATWIDTH 
30" 

I 

Use a 50" cutter, remove 1/4 of the existing valve ~=== _==============; 
seat material. ~~lD SEAT WIDTH 

TOOLS: '" 
Intenor cutter, 22 mm (60" IN/ EX )07780-0014202 
Cutter holder, S mm 07781·0010400 '\... 

or equivalent commercially available in U.S.A. , 

-----LJ 
60" 

Using a 45° seat cutter, cut the seat to the proper ~================~ 
width . 

VALVE SEAT WIDTH: 1.0 - 1.3 mm (0 .04 - O.OS in) 

Make su re that all pitting and irregular ities are 
removed. 

- 1.0-1.3mm 
10.04 - 0.05 in) 

---------' 45"L 
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CYLINDER HEADIV ALVES 

If the contact area is too high on the valve, the seat 
must be lowered using a 32°or 30° flat cuner. 

If the contact area is too low on the valve, the seat 
must be raised using a 60° interior cutter. 

CONTACTTOO HIGH ~LD SEAT 

~ -:3W~'1 32' 
CONTACT TOO LOW 

After cuning the seat, apply lapping compound and 
engine oil to the valve face, and lap the valve using 
light pressure. 

Excessive lapping 
pressure may 

deform or damage 
the sea/. Do not 

Change the angle of lapping tool frequently to pre
al/ow/appmg conr- vent uneven seat wear. 
pound to emer the 

gUides. After lapping, wash all residual compound off the 
cylinder head and valve. 

ASSEMBLY 

CYLINDER HEAD 

RIGHT SIDE COI'ER 

9.8 N-m (1.0 7 Ibf.ft) 
GASKET ~ .... 

ROCKER ARM SHAFT 

ROCKER ARM 

~ I 111 
~ VALVE GUIDE 

~~SPRINGSEAT 
~ STEM SEAL ~ W ~ VALVE SPRING IIIiiiII 

V SPRING RETAINER 
VALVE COTTERS 
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Clean the cylinder head assembly w ith solvent and 
blow through all oil passages with compressed air. 

Install the valve spri ng seats. 
Install new stem seals. 

Lubricate the valve stems with engine oil and insert 
the valve into the valve guide. 
To avoid damage to the stem seal, turn the valve 
slowly when inserting . 

Install the valve springs with the tightly wound coi ls 
facing the combustion chamber. 
Install the valve spring retainers. 

To prevent loss of Install the valve coners using the special tool as 
lenSlon, do nor 

compress the valve 
spnng more than 

necessary. 

shown. 

TOOLS: 
Valve spring compressor 07757-0010000 
Valve spring compressor attachment 

07959-KM30101 

Support the cylm- Tap the valve stems gently w ith two plastic ham
der head above the mers as shown to seat the valve coners firmly. 
\NOr!:: bench so that 
the valve heads will 

not COflfact any
thing that cause 

damage 

Apply engine oil to the rocker arm inner and slipper 
surfaces. 

Install the rod:er Install the rocker arms and rocker arm shafts. 
arm shaft With Its 

threaded end facing 
the fight side 

CYLINDER HEADIV ALVES 

" STEM SEAL 

SPRING 

\ 
... ~A~ SPRING SEAT 

SPRING COMPRESSOR 

7-15 



CYLINDER HEADIV ALVES 
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Install a new gasket onto the cylinder head right 
side cover. 
Install the right side cover onto the cylinder head. 

Install the right side cover bolts to the specified 
torque. 

TOROUE: 9.8 N'm 11.0 kgf-m , 7 IbUt) 

INSTALLATION 
Clean off the gasket material from the cylinder sur· 
face. 

Install the following: 

- New O-ring 
- Collar 
- Dowel pins 
- New gasket 

c-RING! 
COLLAR 

BOLTS 



CYLINDER HEADIVALVES 

Route the cam chain through the cylinder head and 
install the cylinder head. 

Install the cylinder Install a new gasket onto the cylinder head and then 
head COlier with irS install the cyl inder head cover. HEAD C()VI'~l: 
arrow mark facing 

down 

Install the following: 

- Cap nuts/new sealing washers 
- Nut/new sealing washer 

• Note the position of the washers and nuts. 

Tighten the cylinder head cover nuts to the specified 
torque. 

TORQUE: '1 N'm (1 .1 kgf·m, 8 Ibf.ft) 

Install and tighten the cylinder head mounting bolt. 
If the cylinder was removed, tighten the cylinder 
mount ing bolt. 

ARROW 

Install a new O-ring into the groove in the intake .. - ...,,...----.. 
manifold. 

Install and tighten the intake manifold bolls. 

Inslalilhe following: 

- Spark plug (page 3-8) 
- Muffler (page 2-5) 
- Camshaft (page 7-18) 
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CYLINDER HEADIVALVES 

CAMSHAFT INSTALLATION 
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Apply clean engine oil to the camshaft lobes and -:7M 
bearings. Ii 
Install the camshaft into the cylinder head with its 
cam lobes facing the combustion chamber while 
holding the rocker arms. 

Turn the crankshaft counterclockwise and align the 
"T" mark on the flywheel with the index notch on 
the left crankcase. 

Install the dowel pin and cam sprocket. ::~~~i~~;~~!~~~~i Install the cam sprocket with its · a . mark with the 
index notch on the cylinder head. NOTCH 

Install and tighten the cam sprocket bolts to the 
specified torque. 

TORQUE: 8.8 N·m (0.9 kgf·m , 6.5 IbUt) 

Install the cylinder head left side cover onto the cyl
inder head with a new gasket . 

DOWEL 



Set the tab on the side cover against the left side of 
the stopper on the cylinder head. 

Install the 6 mm bolt with a new sealing washer into 
the cylinder head and tighten it. 

Tighten the two right side cover bolts if the cylinder 
head was disassembled. 

TORQUE: 9.8 N'm (1 .0 kgf·m, 7 Ibf.ftJ 

Install the spark plug cap. 

Install the tensioner push rod, spring and sealing 
bolt (page 10-7). 

Adjust the valve clearance (page 3·10). 
Pour the recommended engine oil (page 3-1 1). 

CYLINDER HEADIVALVES 

SEALING BOLT 
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