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CYLINDER HEAD/VALVES

12 M-m (1.2 kg-m, 2 ft-I)

46 Mem (4.6 kg-m, 33 ft-1b)

12 N-m 1.2 kg-m,

9 ft-l)

758 M- (7.5 kg-m, 54 T-lbl

27 Wem 2.7 kg-m,

20 ft-1bh
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| SERVICE INFORMATION
GENERAL

#® This section covers cylinder head, valves, camshaft and cam chain tensioner services,
These servicas can be parformed with the engine installed in the frame.
® See Section 2 for valve clearance inspection and adjustment proceadures,
® Lubricate the camshaft journal and cam lobes with molybdenum disulfide grease for initial lubrication,

SPECIFICATIONS

it mrmding

ITEM STANDARD SERVICE LIMIT
Cylinder compression 1,569 + 96 kPa (16.0 = 1.0 kg/cm?, B
228 = 14 psi) __J
Camshaft Cam lobe height | IN 38,21-3B.45 (1.504—1.514) 38.150 (1.5020} |
EX 37.61—37.85 (1.481—1.490 37.550 (1.4783) |
! Journal 0.D. 24,959 24,980 (0.9826—0,9835) | 24.940 (D.9819} |
| , Ol clearance 0.020-0.040 {0.0008—0.00161 | 0.070 (0.0028) |
' Valve spring | Frea langth Inner . 34.41 (1.355) 33.0 (1.30)
. . Outer f 38.0 {1.50] 36.2 (1.43) |
| (Valve, | ValvestemO.D. |IN | 4.475-4.490(0.1762-0.1768) 4.47 (0.176] |
Valve: guide EX 4.455—4470(0.1/54—0.1759) |  4.451(0.175) |
Valve guide 1.D. | IN " 4.500-4.512(0.1772-0.1776f | 4.55(0.178) _
EX  4.500—4.512(0,1772—0.1776)  4.55(0.179) |
Stem-to-guide IN | 0.010—0.037 (0.0004—0.0015) 0.08 (0.003) _
: | Gesranig EX ' 0.030-0.057 (0.0012—0.0022) 0.10 10.004} _|
Valve sest width 0.8-1.2 (0.03—0.05) 1.5 (0.08]
Valve guide projection height (INJEX) - ) 13 {0.61) . ==
Valve lifter 0.D. 25,978 26.993 (1.0228—1.0234) 25.97 {1.022) |
Valve lifter bore at cylinder head) 1.D. 25.990-26.026 (1.0232—1.0246) | 26.04 (1.039 |
Cylinder head warpage = 0.01 M :




CYLINDER HEAD/VALVES

——

TORQUE VALUES

gamshaft holder bolt 12 Mem (1.2 kg-m, 9 ft-1b)
gngine bracket bolt (8 mmi 27 Mem 12,7 kg-m, 20 ft-lb)
gngine mounting bolt 10 mm# 75 M-rn 17.5 kg-m, 54 ft-lb
cylindor head cover bl 12 Mem (1.2 kg-m, 2 f-1b)
Cylinder head cap nut 46 Mo (4,6 kg-m, 33 (10
TOOLS

gpecial

wyalve guite reamer, 4.5 mm A7THMH —MLOO100

yalve hole protectar O7HMG—MR70001

Valve campressar attachment 07259 -KM3I010

Valve guide driver OTHMD - MLOQ1 00
Common

Valve spring compressor 077570010000

VALVE SEAT CUTTER

walve seat cutter 24.5 mm [45°EX] 07780—0010100
valve seat cutter 27.5 mm [4571N) 07780--0010200
Valve flat cutter 25 mm |32°EX) 07780 —0012000
valve flat cutter 28 mm [3271N) 07780—-0012100
Valve intarior cutter 30 mm (607N} 07780 —0D014000
Valva interior cutter 28 mm (BOTEX} a7780—0014500
Valve seat cutter holder 4.5 mm Q7781 —0010600

TROUBLESHOOTING

Engina tap-and problems usually affect engine performance. Thesa can ba diagnosed by a compression test, or by tracing
noises with a sounding rod or stethoscope.

Low compression
Valves
— Incorrect valve adjustmant
— Burned or bent valves
— Incorract valva timing
— Hroken valve spring
« Cylinder head
— Leaking or damaged head gasket
— Warped or cracked cylinder head
+ Cylinder and piston |Refer to Section 10)

Compression too high
'+ Exgessive carbon build-up on piston or combustion

chamber

Compression too high
+ Excpssive carbon build-up on piston or combustion

chamber




CYLINDER HEAD/VALVES

CYLINDER HEAD COVER REMOVAL

Remove the following:

- fuel tank (page 4-3).
— radiator mounting balts.
— upper angine brackats.

Ramove the radiator from the frame and suspend the radiator
with a pince of wire.

Ramove the three bolts and cylinder head cowver.

CAMSHAFT/CAM CHAIN TENSIONER
REMOVAL

Remove the two bolts and cam chain tensioner.

B 1) CAM CHAIN .
: TENSIONER
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CYLINDER HEAD/VALVES

111 CAMSHAFT HOLDERS

Remove tha following:

— camshaft holdars.

— gam chain guida B.
camshafis.

Suspand the cam chain with a piace of wire to prevent it fram
falling into the crankcase.

Inspect the camshaft holdar and cylinder head journal surfaces
for scoring or evidence of insufficient lubrication,

o (1] PLASTIGAUGE
Camshaft bearing oil clearance el

Wipe any oil from the journals, Lay & stripa of plastigauge 4 -2 L
lengthwise on top of each camshaft journal, /

Install the camshaft holders and tighten the bolts in a
crisscross pattern in 2 or 3 steps,

NOTE

+ D not rotate the camshaft when using plastigauge.

TORQUE: 12 N+m {1.2 kg-m, 9 ft-Ib}




CYLINDER HEAD/VALVES

Remaove the camshaft holders and measure the width of the
plastigauge. Tha widest thickness determines the oil clear-
ance.

SERVICE LIMITS: 0.070 mm (0.0028 in)

wWhen tha service limits are exceeded, measure the camshaft
journals .0, {below):

« If the journals are beyond the service limit, replace the cam-
shaft and recheck the ail-clearance.

- |f the camshaft journals are O.K., replace the cylinder head
and the camshaft holders.

NOTE

» The cylinder head and holders are a set.

Replace tha camshaft holder and cylinder head if the clearance
still exceads the service limits.

Cam journal
Check the camshaft journals for wear or damage.
Maasure each camshaft journal C.D,

SERVICE LIMIT: 24.940 mm (0.9819 in)

Cam lobe height
Uszing a micrometer, measure the height of aach cam lobe.

SERVICE LIMITS: IN: 3B.150 mm {1.6020 in)
EX: 37.550 mm (1.4783 in}

Cam chain tensioner

Aemove the cam chain tensioner lifter sealing balt.

Dizcard the gasket,

Check tha lifter operation;

— the tensioner rod should not go inta the body when it is
pushed straight in.

— when it is turned clockwise with a screwdriver, the tension-
er rod go pulled into the body. The rod should spring out of
the body after being turned clockwise 2 or 3 turng and
leagad.
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CYLINDER HEAD/VALVES

CYLINDER HEAD REMOVAL

Ramove the following:
— axhaust muffler (page 15-1).
- carburatar [page 4-5).

Remove the two plastic stud covers. {11 STUD COVERS

Remove the stud cap nuts and washers, and the two cylinder
head bolts.

NOTE

« Do nat let the washers fall into the crankcase.

137 FRONT ENGINE B8

™71 CYLINDER HEAD
BRACKET AR

Remove thae fromt rngine bracket. &

Remove the remaining stud cap nuts and washers, and remove
the cylinder head.

12) CAP NUTS!
WASHERS




CYLINDER HEAD/VALVES

Remove the cylinder head gasket, dowel pins and cam chain
guide;

CYLINDER HEAD DISASSEMBLY

Rarmove the insulator and water pipe.

Remove the thermostat from the cylinder head.

Fermove the valve litters and shims.

MOTE

= He caraful not to damage the lifters during remaoval,
+  Mark the lifters and shims to ensure correct reassembly,

GUIRDE

(1) GASKET (2] CAM GI-IAIN‘ !

(1) WATER Y

PIPE N8
12} INSULATOR i
#:.

(1) THERMOSTAT ;

i
(1) VALVE iy
L1|'-—|'E|:'|5 ’

)1'.1




CYLINDER HEAD/VALVES

Install the valve hole protector as shown.

TOOL:
Valve hole protactor O7HMG —MRT70001

Install tha valve compressor attachmant in the valve spring
COMPresson.

TOOLS:
Valve spring compressor 07757-0010000
Valve comprassor attachment 07959—KM30101

Barmova the valve spring cotters, ratainers, springs and valves
with the valve spring compressor as shown.

CAUTION

«  Ta prevent foss of tension, do Aol cCORPress the valve springs
maore than pecessary fo remove the cotters,

NOTE

» Mark all parts during disassembly so they can be placed
back in their original locations.

Remove the valve stem seals and spring seats.

INSPECTION

& Cylindar haad

Rermove carbon deposits from the combustion chamber.
Check the spark plug hole and valve areas for cracks.

Chack the cylinder head for warpage with a straight edge and
feelar gauge.

SERVICE LIMIT: 0.01 mm [0.0004 in}

® Vaiva lifter
Check the valve lifter for wear or damage and measure the

0.0, of each valva lifter.
SERVICE LIMIT: 25.97 mm {1.022 in}
MOTE

» |f a lifter is replaced for any reason, be sure to check its
valve's clearance after installing the cylinder head.

Measure the 1.0, of the valve hole in the cylinder head.

SERVICE LIMIT: 26.04 mm [1.039 in)

#- y (1) VALVE HOLE FROTECTOR

£ (1) VALVE SPRING
L  COMPRESSOR

(2} ATTACHMENT

9-8




CYLINDER HEAD/VALVES

® Valve spring free length
Measure the trae length of the inner and outer valve springs.

SERVICE LIMITS:
Inner; 23.0 mm {1.30 in)
Outer; 36.2 mm (1.43 in)

Replace tha springs if they are shorter than the service limits,

# Valve stem-to-guide clearance
Inspect each valve for bending, burning or abnoarmal stem

wWedr,
Chack valve movement in the guide, measure and record each
valve stem 0.0,

SERVICE LIMITS:
IN: 4.47 mm (0.176 in)
EX: 4.45 mm (0.175 in)

NOTE

+ PReam the guides ta remave any carbon deposits boefore
checking clearances.

« |mzert the reamer fram the top of the head and also always
rotate the raamer in the samea direction.

TOOL:
Valve guide reamer 4.5 mm O7THMH—MLOO100

Measzure and record each valve guide |.D,
SERVICE LIMIT (INJEX): 4.55 mm [0.179 in}

Subtract each valve stem 0.D. from the corresponding guide
1.D. to obtain the stem-to-guide clearance.

SERVICE LIMITS:
IN: 0.08 mm (0.003 in]
EX: 0.10 mm (0.004 in)

If the stem-10-guide clearance exceeds the service limits, de-
tarming if a pew guide with standard dimensions would bring
the clearance within tolerance, If so, replace any guides as
necessary and ream to fit.

If the stem-to-guide clearance exceeds the sarvice limits with
new yuides also, replace the valves and guides.

NOTE

« Reface the valve seats whenever the valve guides are re-
placed (page 9-11].

g | A I B S

(1} VALVE GUIDE
REAMER

9-9




CYLINDER HEAD/VALVES

VALVE GUIDE REPLACEMENT

Chill the wvalye guidas in tha freszer section of a refrigerator for

ahout an hour.
Heat the cylinder head to 2127 —300%F (100°  16807C) with

a hot plate or aven.

AWARNING

o T avoid harns, wear heavy gloves when handling the heared
cylinmder head,

CAUTION

 fla mor e o toreh fo ket the cvlinder fead; it may cause
Wrgrn,

Support tha cylinder head and drive out the old guides from the
onmbustion chambo side of (he eylinder hoopd.

TOOL:
Valva guide driver O7HMD MLOOT00

CAUTION

 Avend domaging the cvifnder head.

VALVE GUIDE PROJECTION HEIGHT:

IN/EX: 13 mm {0.51 in) (1) VALVE GUIDE

i2) GUIDE PROJECTION
HEIGHT

[/

‘ﬁ‘r
/ =

5= =""{1} VALVE GUIDE™™ ™"
: DRIVER ik

Make nate of the valve guide projection spacifications {above),
then drive in nenw guides from the camshaft side of the cylinder
head,

TOOL:
Valve guide driver O07HMD —MLOOT00

9-10



CYLINDER HEAD/VALVES

Let the cylinder head cool to ranim temperatire.
Inspect the valve guida for damaga

Beam the new valve auida after installation,

TOOL:

valve guide raamer, 4.5 mm O7HMH—MLOO100

NOTE

. Insart the reamer from the top of the Pead and also always
rotate the reamar in the same direction.

Claan the cylinder haad thoroughly to ramowve any metal parti-

cles.
Reface the valve seat (sea helow).

VALVE SEAT INSPECTION/REFACING

Cilean the intake and exhaust valves tharoughly to ramove
carban depasits,

Apply a light coating of Pruzsian Blue to the valve seats. Lap
tha valves and seats Lsing a rubber hose or ather hand-lapping

tool.
Rermoval and inspect the valvas.

CAUTION

. The valves cannot be ground. If a valve face is frned o badly
worn or if 1 contaols e seal wnevely, replace the vl e

Inspect the width of pach valve seat,

STANDARD: 0.8—1.2 mm (0.03—-0.05 in)
SERVICE LIMIT: 1.5 mm (0.06 In

If the seat is too wide, too narraw or has low spots, the seat
must ba growund,

VALVE SEAT CUTTERS

Honda Valve Seat Cutters, grinder ar equivalent valve seat
refacing equipment are recammended to correct a worn valve
seat,

MOTE

- Follaw the refacer manufactuer’s operating instructions.

(1T VALVE GUIDE . iy
REAMER_ . ,;r >

- 3

i

111 SEAT WIDTH

60"

Ex: 07780—0014500

45°

(3) IN: 07780 0010200
EX: 07780- 0010100

(1) IN: 07780 _0014000 (2] IN: 07780— 0012100
£X: 07780- 0012000

3an
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CYLINDER HEAD/VALVES

VALVE SEAT REFACING

Use 8 45 degree cutter to remove any roughness or irregulari-
ties from the seat.

NOTE

+ Reface the seat with a 45 dagree cutter when a valve guide
is replaced,

Use a 32 degree cutter 1o remove the top 14 of the existing
valve seat material.

Use a 60 degree cutter to remove the bottom 1/4 of the oid
seal. Remove the cutter and inspect the area you have
refaced.

Install & 45 degree Tinigsh cutter and cut the seat to the prapar
width. Make sure that all pitting and irregularities are removed.
Hefinish if necassary,

{11 ROUGHNESS/IRREGULARITIES
|

P

450
{2) VALVE SEAT

. ;

(1] OLD SEAT WIDTH

e

(1} OLD SEAT WIDTH

&a°

~ .
0.8—1.2 mm {0.03—0.05 I

3
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CYLINDER HEAD/VALVES

Apply a thin coating of Prussian Blue to the valve seat. Press
the valve through the valve guide and onto the seat to make a
clear pattern,

NOTE

- The location of the valve seat in relation to the valva face i5
very impartant for good sealing.

If the rantact area is too high on the valve, the seat must be
lowered using a 32 degraa flat cuttar.

If the contact ares is too low on the valve, the seat must b
raised using a 60 degree inner cutter.

Refinish the seat to specifications, using a 45 degres finish
cuttar.

After cutting the seat, apply lapping compound to the valva
face, and lap the valve using light pressure.

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

MOTE

+ Do not allow lapping compound to enter the guides.

CYLINDER HEAD ASSEMBLY

Install the valve spring outer and inner seats. and a naw. stem
seal.

Lubticate the valve stems with malybdenum disulfide grease
and insert the valve Into the valve guids.

To avoid damage to the stem seal, tuen the valve slowly when
inserting.

Iretall the valve springs with the tightly wound coils facing tha
cylinder haad.

Install the valve spring retainers

{11 CONTACT TOO HIGH

N
(2} OLD SEAT WIDTH

(1) CONTACT TOO LOW

My
12) OLD SEAT WIDTH

" (1) HAND-LAPPING

{1) DUTER SEAT
{2) INNER SEAT
fm STEM SEAL
|4} OUTER
| SPRING
|5) INNER
| SPRING

(B} RETAINERS
-LEE

{7) COTTERS
(81 ‘-.FAL"-.-"E

/

Q 172

.e-g-j-_-:.t_?c-_...y_ ._.......,l..l-i.u..,

%
't




CYLINDER HEAD/VALVES

{1) VALVE HOLE
PROTECTOR

_,,-/f

Install the valva hole protector as shown.

TOOLS:
Valva hole protector O7HMG —MRT70001

Compress the springs and install the coltars.

TOOL:
Valve spring compressor 07757 —0010000
Valve compressor attachment 07959 —KM30101

CAUTION

s Tooprevent loss of tension, do not compress the valve spring
rigre Fhian REcessary.

Tap tha valve stems gantly with a plastic hammaer to seat the
cotters firmly.
CAUTION

» Supgert the cyifnder head abave the wark bench surface to pre-
vent possible valve damage.,

(1) D-RING (2) THERMOSTAT
e sl e

install a naw O-ring in the carburetor insulator groove and on
the thermostal.

inatall @ mew O-ring on the water pipe, with the tapered side
facing in and install the water pipe in the insulator,

i4) WATER
PIPE

9-14




CYLINDER HEAD/VALVES

Install the carburetor insulator and tighten teh bolts,

CYLINDER HEAD INSTALLATION

Install a new gasket and dowel pins,
Install the cam chain guide, placing the bottom end of tha

guida into the groove in the right crankcase.

NOTE

. Make sure that the cam chain is properly installed on the
crankshaft drive gear,

Install the cylinder head owver tha cam chain and align the
groove in the cylindar head lower surface with the tab on the

cam chain guide.

Install the outside washers and stud cap nuts.
Install the front eigine brackets.
Tighten the bracket bolts and engine mounting bolt.

TOROUE: B mm halt: 27 N-m (2.7 kg-m, 20 fr-ib)
10 mm bolt: 76 N-m (7.5 kg-m, 54 ft-|b]

(1) CARBURETOR
INSULATOR

(1) GASKET

CAM CHAIN
GUIDE

(2 GGD

A
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CYLINDER HEAD/VALVES

Install the cylinder head bolts, washears and stud cap nuls, (1) NUTS/WASHERS

Tighten the cylinder head cap nuts in 2—3 steps in a criss
cross pattern.

TORQUE: 46 N-m (4.6 kg-m, 33 ft-Ib]

Tightan the cylinder head bolts.

HEAD BOLTS

Install the shims and valve lifters on their original positions.

MNOTE

« |f a lifter was replacaed for any reason, be sure to check its
valva clearance [page 3-6). Replacement lifters come in
four different thicknesses,

+ Be sure the shim and valve lifter are installed in their correct
lrcations as noted during removal.

« Do nat allow the shims to fall into the crankcase.

Install the stud covers as shown.

CAUTION

o Do pot foreer o install the covers, If they are not in place, the
top end mav not recefve adequate fubricarion,

CAMSHAFT/CAM CHAIN TENSIONER
INSTALLATION

Align the ""T"" mark an the flywheel with the index mark on the
left crankcase cowver by turning the crankshaft counter-
clockwise.

(1

012 l
€. [2) “T" MARK ' }

9-16




CYLINDER HEAD/VALVES

Check the camshaft marks so that you install each camshaft in
its carrect location,

M ar ke Mean
] Irntake camshaft
EX Exhaust camshaft

Apply molybdanum disulfide grease to the camshaft journals

and cam lobes,

inztall the camshafis in the cylinder head with the slots on the
shaft ends facing up, aligning the sprocket timing marks with
the upper surface of the cylinder head,

Install the cam chain over the camshaft sprockets.

MOTE

+ Do not rotate the crankshaft from the ' T'" position when in-
stalling the camshafts,

Install the dowel pins.

Chack tha idantification marks and install the camshaft holdars
over the carresponding camshafts.

W

L ) ‘I':'\l" ':::\.':
‘-.,\'.I'-.II \'-.(

i1y MARK

(1) SLOTS T

L1

111 “IN" MARK
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CYLINDER HEAD/VALVES

Install the haldrs with the “IN'" and “EX" marks facing out. (1) N MARK -‘H\.Ei? “_F.X” MARK
Tighten the camshaft holder bolts. i b

TORQUE: 12 N-m {1.2 kg-m, 9 ft-Ib]

Install the cam chan guide B,

Maasure and record the valve clearanca for gach valve {page
3-7h

If necessary, ramowve the camshaft holders and camshafts,
than remove the valve lifters and shims.

Salact and inatall & new shims (page 3-71,

Install tha remowvad parts in the reverse order of ramoval.
Recheck the valve clearances,

To hold tha tensianer rad, turn the screw in the cam chain ten-
siohar with a screwdriver clockwise until the rod stops mov

ing.

Turn the screw clockwise about 1/8 turn mara until the rod
lzcks in the retracted position

Install a mew gasket and cam chain tensioner in the cylinder
and tighten the two mounting bolts.
Install a sealing washer and bolt.

Hit tha tensioner body with the screwdriver grip then check
the cam chain tension,

" 12) SEALING WASHER/ 2/ s ensrness
BOLT "_Q M -~
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CYLINDER HEAD/VALVES

CYLINDER HEAD COVER INSTALLATION (1) RUBBER GASKET

Apply a sealant to the cylinder head cover and install the
rubber gasket.

Install the rubber mounts with the UP mark facing up.

Install the baolts and tighten them securaly.

Connect the upper tadiator hose to the water pipa.

Install the following:
- -radiator (page 5-b).
— carburator (page 4-14).
— upper engine brackats.
— axhaust muffler (page 15-1].

Fill the cooling systam (page 5-41.

Cheack tha following:
— throttle grip frea play (page 3-4).
— glectrical aguipement,
oil level {page 2-2).
— coolant |eaks.
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