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4-2 ENGINE TOP END ' : :
Exploded View

Apply a non-penmanent locking sgent.
Apply molybdenum disullide grease
Apply engine oil.
Replacement Ports {
. Apply silicono sealant
(Kawasaki Bond: 56019 120). ‘

ozr

v 3
»n =

T1: 13N m(1.3kg m)
T2 9B8N-m (10kg-m)
T3 "I N-m(1.1kg m)
17 ﬂ T4 2.9 N.m (0.30 kg -m)

15 B9 N-m (060kg-m)
T6: 7.8 N-m (080 kg-n)

© T?: 20 N-m (2.0 kg-m)
@ T8: 25 N-m (25kg-m)
T9. 1B N m (1.8 kg m) (®7 mm)
@j B 110:12 N-m (1.2 kg-m) (®6 mm)

T11"83 N m (085 kg -m)

e A gl e b A g g i o ool
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| o L BN 1 Anow puints to the lront,
L \\@ 2 Closed coll ond faces downward.

3 R markod sido facos up.
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4-4 ENGINE TOP END
s i k‘\f
Specifications ~
. 1
Item Standard Service l.nnlt‘ g
Camshafts: X "—\
Cam height: Exhaust 2773 ~ 27.87 mm 27.6 mim 'k
Inlet 2843 ~ 2857 mm 283 mm -
Camshaft journal, camshalt cap clearance 0.028 ~ 0.071 mm 016 mm
Camshaft journal diameter 19950 ~ 19.972 mm 19.92 mm
Camshaft bearing inside dlameler 20.000 ~ 20.021 mm 20.08 mm -1
Camshaft runout TIR 0.02 mm or less TIRO1 mm
Camshaft chain 20-link Iangth 127.00 ~ 127.36 mm 1289 mm
Cylinder Head: B
Cylinder compression (usable range)
980 ~ 1 500 kPa =R e
(10.0 ~ 15.3 kg/cm?, 142 ~ 218 psi) ‘
@330 +/min (1pm) )
Cylinder head warp = 0.05 mm ~
Valves: ~
Valve clearance: Exhaust 0.20 ~ 0.29 mm “-
: Inlet 0.15 ~ 0.24 mm - )
Valve head thickness: Exhaust 0.5 inm 0.3 mm
] Inlet 0.5 mm 0.3 mm '
Valve stern bend . TIR 0 01inm of less TIR 0.05 mm"\
Valve stem diameter: Exhaust 3955 ~ 3.970 mm 394 mm )
Inlet 3975 ~ 3.990 mm 3.96 mm \
Valve guide inside diameter 4 000 ~ 4012 mm 408 mmn -
Valve/valve guide clearance ()
(wobble method): Exhaust 008 ~ 0.15mm 029 mm )
Inlet 003 ~ 0.10 mm 023 mm
Valve seat culling angle 45", 22.5°, 30", 65 - )
Valve seat surface: )
Width: . Exhaust 05 ~ 1.0 mm - - ™
Inlet 05~ 10mm - - '
Outside diarneter: Exhaust 159 ~ 16.1 mni T
Inlet 181 ~ 183 mm - = ()
Valve spring free length: Inner 40.8 mm '39.8 mm )
Quter 41.2 mm 400 mm
Cylinder, Piston:
Cylinder inside diameter 49000 ~ 49.012 mm 491 mm )
Piston diameter 48.960 ~ 48.975 mm 48.81 mm™
Piston/cylinder cloararce 0025 ~ 0.052 mm --- '
Oversize pistons and rings +0.5 mm e = €D
Piston ring/groove clearance: Top 003 ~ 0.07 mm 017 mm™)
Second 003 ~ 007 mm 017 mm,
Piston ring groove width: lop 082 - 084 mm’ 092 mm
Second 082 ~ 084 mm 0.92 mmf?
Piston ring thickness: Top 077 ~ 079 mm 0.70 mm~y
” Second 0.77 ~ 0.79 mm 0.70.mm
Piston ring end gap: Top 010 ~ 0.25 mm 0.56 mm' )
Second 0.35 ~ 0.50 mm 0.80 mm™)
)

O

-
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Speclal Tools - Compression Gauge: 57001-221

Compression Gauga Adapter, M10 X 1.0: 57001-1317
Valve Spring Compressar Assembly: 57001-241
Valva Sjring Compressor Adaptaer, 16; 57001-1305
Valve Gulde Arbor, ¢4; 57001-1273

Valve Gulde Reamer, ¢©4: 57001-1274

Valve Seal Culier, 45° - @18; §7001-1308

Valve Seal Cutter, 45° - 20 5 47001-1307

Valve Saat Cuttar, 30* = ¢18: 57001-1308

Valve Seat Cutter, 22.5° - ¢21: 57001-1309

Valve Seat Cutler, 65' - ®19: 57001-1310

Valve Seat Culier Holdes, ®4: 570011275

Valve Saat Culter Holder Bar: 57001-1128

Piston Pin Pullar Assambly: 57001-810

Thickness Gauge: 57001-1081

Valve Gulde Driver, 4: 57001-1311

Flywheel Holder: 57001-1313

| Bealant - Kawasakl Bond (Sllicone Sealanl): 58019-120

|
'

R - e o Lol
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Cylinder Hoad Cover e

Cylinder Head Cover Remaval
@ Remove: ;
Lower Fairing (see Frame chapter)
_Fuel Tank (see Fuel Systern chapter) i
Air Cleaner Housing (see Fuel System chapler)
Carburotors (sou Fuol System chaptor)
Spark Plug Caps

@ Remove the cylinder head cover bofltsand take off the covel

Cylinder Head Cover Installation
@ Replace the head cover gasket with a new one it damaged

@ Apply silicone sealant [A] to the head cover gasket
Spalant - Kawasakl Bond (Sllicone Sealant): 56018-120

PRI e
4 & B B 4 A am aa | s

"
@ Be suré install the rubber gaskets [A)

@ Tighten the cylinder head cover balts [A].
Torque — Cylinder Head Cover Bolts: 8.8 N-m (1.0 kg-m)
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]
1
i 7

E‘\Camshaft Chain Tensioner

Camshaft Chain Tensioner Removal

CALUTION

.| Do nol tum over the crankshaft while the tenaloner ls removed. This
2.6 | could upset the camshaft chain iming, and damage the valves.

:
Al
“l'\

5 Lower Fairing (ses Frame chapter)
‘ # Mounting Bolts [A)
f Camshaft Chain Tensioner [B)

. Camshaft Chain Tensigner Installation
!r} OLoossn the stoppar screw [A] about 2 mm
0!nserl the tensionar spring (B} and push rod [C] 1o the bottom, and
:e. ‘tighten the stopper screw.
. ®Be sure the O-ring [D] is in place 10 the teasiones body
ﬂ..lnslall
r»%w Retainer [E]
Retainer Spring [F)
Olnmll the tensioner on the crankcuse
@®Apply a non-pemianent locking agent to thae nght muunnng bolt.
OT‘ghmn the mounting bolts.

H Torqun = Chain Tensionar Mounling Bolts : 11 N-m (1.1 kg-m)
Loasen the stopper screw about 2 mm, and then ughten it
\\é. Torq.lo = Chain Tensloner Stopper Screw : 2.9 N-m (0.30 kg-m)

OWIlh the bolt loase, the stiff spring inside takes up sny slack automat
4, lcally.
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Camshaft, Camshaft Chain

Camshalt Removal

@ Remove:
Lower Fairing (see Frame chapter)

Fuel Tank, Air Cleaner Housing.
chapter)

Radiator (s Cooling System chapter)

Cylinder Head Cover

Timing Inspection Plug [A)

Engine Qil (drain, see Engine Lubrication System

Altarnator Covor (see Electrical System chapter)

Carburetor (see Fuel System

chapter)

@ Position the flywheel (crankshaft) at #1, 4 piston TDC.

speclal Tool - Flywheael Holder: 57001-1313 (A]

[A] Pointer
(B] Timing Inspection Opening v
{C] Timing Mark (i, H4) s

® Remove:
Camshaft Chain Tensioner

Rubber Gaskets [A]
Camshait Cap Bolts [B)

Camshatt Cap (C)
@Siuff a clean cloth intd tha chain tun

dropping into the crankcaso.

nel to keep sny parts from

—

CAUTION

The crankshaft may be turned while the camshafls are removed.

Atways pull the chaln taut while turning the crankshafi. This avokis
kinking the chaln on the lower (crankshal) sprockel A kinked chaln

could damaga both the chaln and the sprockal.
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Camshaft Installation -

@Apply engine oil to all cam parts and journals.

. 01f a new camshaft is to be used, apply a thin coat of malybdenum
¢ disulfide grease 1o the cam surfuces.

RN
i NOTE
.ﬁbTha exhaust camshaft [A) has a groove [8) at the nght-hand and

I

:“ the infet camshalt [C) has no groove. Be careful not to mix them

CAUTION

Always pull the chaln taul while tuming the crankshaft. This avolds
kinking the chain on the lower (crankshalt) sprocket A kinked chain

could damage both the chaln and the sprocket

“@Pull the tension side (exhaust sida) of the chain taul 1o install the
" chain.

#®Engage the camshalt chain with the camshaft sprockets so that the
“timing marks on the sprockets are positioned as shown.

| OTha timing marks must ba alignod with tha cylindar head uppor surlaco
;,j,:,' [A]' Y

 [B] EX Mark

[C] IN Mark

. ®lnstall
" Pins [A]
O-rings [B] (Apply engine oil.)

-y
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. Camshaft, Camshalt Cap Wear
@ Mcasure each clearance between (ho camshalt journal and 1he
camshaft cap using plastigage (press gauge) (A).
@ Tighten the camshaft cap bolts.

Torque — Camshafi Cap Bolts: 5.9 N-m (0.60 kg-m)

NOTE

O Do not turn the camshaft when the plastigage is between the journal
and camshalt cap. :

* If any clearance exceeds the service limit, measure the diameter of each
camshaft journal with a micrometer.

Camshatt Journal, Camshaft Cap Clearance
Standard: 0.028 ~ 0.071 mm
Service Limit:  0.18 mm

* If the camshalt journal diamater is less than the sarvico timit, replaco
the camshaft with a new one and measura the clearance agamn

* If the clearance still remains out of the limit. replace the cylinder head
unit.

Camshaft Chain Wear

@ Hold the chain taut with a force of about 5 kg in someo manner, and
measure a 20-link length. Since the chain may wear unavenly, lake
measurement at several ploces. .

*|f any measurement exceeds the sarvica limit, replace the chain

Camshatl Chain 20-link Longth
Standard: 127.00 ~ 127.36 mm
Service Limil:  128.9 mm

v
("
A
Yy

o}

1;;\]’566
oV TO 3T :@@T@‘?-fﬁw:

20ink Length ., |
21t
W
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"

' i Cylinder Head

-

L2 @Warm up the engine thoraughly.
), 9Stop the engine, and remove the spark plugs

(s Owners Tool ~Spark Plug Wrench, 16mm: 92110.11 54

el . vy
'OMeaswe the cylinder compression.
Al . »

%10 Using the starter motor, turn the enging over with the throttle fully

* open until the compression @auge staps rising; the compression is the
highest reading obtainable.

" Specisl Tools - CompresalohGauge: 57001.224 (A)

b '*“t‘” Compression Gauge Adapler, M10 X 1.0: 57001-1317
A (8]
4 NOTE
0B sure the battery is fully charged
"f‘(u‘. o]
"" Cylindar Compression
. Usable Range : 880 ~ 1500 kPa (10.0 ~ 15.3 kg/cm”*,
* 142 < 218 psi) @ 330 r/min (rpm)
/O Repeat the measurement for the other cylinder
*If cylinder compression is higher than the usable range, chock the
.. lollowing: :
(1) Carbon build-up on the-gylinder head combustion chamber and
'?'*' the piston crown.
!g (2) Cylinder head gasket is not the original part.
481 (3) Valve stem oil soals and/or piston nngs are damaged
%#If cylinder compression is lower than the usable rnge. check the
w4 following: .
.. (1) Condition of the valve seat is wrong
.. (2) Valve clearance is too small.
i f‘(3) Piston/cylinder clearance is excessive
" (4) Cylinder head is warped and/or head gasket i1s damaged.
(B) Piston ring/piston ting 0I0OVE Cladtanca in oxcessive

F 4

%

i OBe sure no air leaks out of the cylinider head gashet

Cylinder Head Removal
+ ®Remove:
" Lower Fairing (see Frama chaptor)
i, Fusl Tank, Air Cleunsr Housing, Catbiurator (ses Fusl Systen
.. chapter)
( Engine Qil (drain, see Engine Lubrication System chapter)

A

- Radiator (see Cooling System chapier)

;- Cylinder Head Cover (see Cylindor Head Cover Remaoval)
. Camshaft Chain Tensioner (sse Camshalt Chain Tensionar Ramoval)

;. Camshafts (see Camshalt Removal)
,Oll Hose :

11 Camshaft Chain Guide (Exhaust side)
a Cylinder Head Bolts

Cylinder Head

et
i
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Cylinder Head Installation
NOTE

O Tha camshaft caps are machined with tha cylinder head so if a new
cylinder head is installed, use tha caps that are supplied with the new
head.

« @ |nstall:
Pins [A]
New Cylinder Head Gasket [B]
@ Apply engine oil to the threads and seating surface of the cylinder head

bolt.

"
i
®Tighten the cylinder head bolts following the tighlening sequence [1
~ 11].
[1~10] Bolts: @ 7 mm
[11] Bolt: ® 6 mm 1 .

Torque — Cylinder Head Bolts :
®7mm 18 N-m (1.8 kg-m)
© 6 mm 12 N-m (1.2 kg-m)
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NOTE

OValve cloarance must ba chacked and adjustad when the engine is
cold(at room temperature).
amaova:
Lower Fairing (see Frame chapter)
Cylinder Head Cover (see Cylinder Head Cover Removai)
i1: Timing Inspection Plug ¥
Using a thickness gauge, measure the valve clearance between the
cam and the valve liftar.

hen positioning #1 plston TDC at tha end of the compression stroke:
nlet valve clearance of #1 and 3 cylinders
- Exhaust valve clearance of #1 and #2 cylinders

When positioning #4 plston TDC at the end of the compressilon stroke:
Inlet valve clearance of #2 and #4 cylinders
2" Exhaust valve clearance of #3 and #4 cylinders

#.: Valve Clearanca
Standard: EX: 0.20 ~ 0.28 mm
IN: 0.15 ~ 0.24 mm

If the valve clearance is not within the specified range. lirst tecord the
clearance, and then adjust it.

Referring to the Valve Clearance Adjustment Char, select a new shim
" which brings valve clearance within the specified range. and replace
the original shim with the selected new one.

)

®® 0 OO 0O
©0.00 €@ OO

e

C

)

OO0 OO oo @0
OON | NOON [

S

C

CAUTION

Do not put shim stock under the shim. This may cause the shim ko
pop oul at high rpm, causing exiensive engine damage.

‘Do not grind the shim. This may cause It to liacture, causing
‘extensive engine damage. '

Apply engine oll to the valva lilter and install it
Install the camshalt (see Camshalt Installation)
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VALVE CLEARANCE ADJUSTMENT CHART

EXHAUST VALVE
S mss— 17| WS [T LS ettt SO SIS 1L [
[ PART Ho. @u;IQI_szII;; u;slu;: I.m[_u;.!lu_.lm?[w mi]!.u:lm,!lnuilm uwluu i8] 1iag] iso un|1‘.szlues.|u’§1l11§§-
THICKNESS (mm) [1.20[1.25[1.30[1.35]1. 40 1 45| 1.80] 1 55| 1 sof v e3] 0 zof v 18] w01 85]1 90 1 98|72 00l2 0|2 10]2. 152 20[2. 26]2. 30 2,36 ]
s =00 [ == == | —_J.-20[12s[1.00] 1. 35] 140} | 43} 294 1. 165 1.15 1,952,001 2.05}2.10
00 —0.01 | = | == | |aczo| -as[ 1200 1.36] Ligo} £ 4544 5011 3341 L 10 1.80| o| 1.98|2 oo|2 05|2.102.18
008 ~ 012 | = || | 1-20] - 28| 1. 20| 13| 1. 401 4501 SO 1354 1204 £, 115 i.#s|1 9o]1 98| 2 00|2 08|2 10}2 15{2.20
SRS B B T NRET N I ERE N L L R eid o 180 1.90]1.98|2 oo|z 05|2 10| 2.18|2 20|48
o Il el 1 0] 1. 38 1 soly astisola ssl s eol v esiy tol 1 1811 8001 88 1.98] 2.00]2 03|2 10| 2 18] 2. 202 2812.30)
w020 ~0.29 SPECIFIED CLEARANCE/M) CIANGE EQUIRFD s
g0l ~o0x T 25013001, 35] 1. 40] 1, 45] 1. 50] 1.85] 1. 60| 1. 65} 1 701475 1.80]1 8s]i.90[1.95]2.00 ;_g{ug 7 15| 2.20| 2.25] 2. 30[ 2.35] 2.40]
2033 ~0.37 11,3011.3511.40 Tasl 15001551 60| 16| 1.700 1. 78| 1. 0| 1. 85| 1,90} 1. 95}2 00} 2 05 2.10|2.15| 2 20| 2. 25| 2. 30| 2. 35| 2.40
033 ~ 0 3 ol s sol 1 sski eelv esly ol L vs|i ol v as| 1 wo) L 95|2 00f2 o811 19} 2. 104 2. 30 728|230/ 2.35| 2,40
L ao i T sol i ssl i so[issty eol1 es{1 tol 1 TsEi el Tws{ 1 90} ) 9512 0011 084213 2.18|2.20|2 25| 2 30| 2.38) 2.40
oA T BaliSs [ eo 1 es|1_tol 1.7s[ 1 80[y S\ 90} | 95} 2 00}2 €5)3 1032 18|20 220 2.30{2 38| 2.40
0 53~ 0.57 [1.50/1.55[ 1, 6001, 65 1. 701,75 1.80} .85} 1. 90} 1. 95| 2 09 2 05|2 102.15|2.20]2.252.30]2 3542 40
O --s8li 6ol es| 1 10| 1.715[1.v0| 1-85| 1 90| 1.95| 2 oz 05| 10} 2 1512 2012 25123042 35 240
tz [To.03 ~ 061 |1 60[1. es[1,TO[ L 78| 1 80118511 80} 1947 %) o8| 7 107 13|z 70l 2 5|7 S0}2.382 40
& |Toes ~ 072 [1.63[1,70(1.7511. 804}, 83 1.90| 1 93|2 00| 2 0s|2 10| 1|2 rof2 28} d0{2 3842 40) " 5
%7073~ 0.7 11,70 7501 Bof 1. 85) 1.90|1.95|2 ool 2 05| 2 t0|2 1812 2012 25{2 30} 2 38 z 4
2 [To78 ~ o.82 |1.75]1. 80[ 1, 511, 9031 9 7 00]2 05]2 10|2 15|2 20|2 25| 2 3012 3512 40
S o5y =087 [1.80]1.85| 1.90] 1.95( 2. 00 2. 05[2.10]2 152 20} 2 2542 3012 35 2 40
w088 ~ 0.92 |1.85[1.90[1, 95[2.00[2.05{2 10121512 2012 2512 39 2. 35{2 40
% 0793 ~ 0.97 |1.90/1.95| 00| 2 08[2.10{2 15[2 20|12 25|12 3012 3512 49 P S ‘
098 ~ 1.02_|1.95]2.00| 2 05[2 10(2.15)2 20|12 25{2 2012 2512 49
1,03 ~ 1,01 |2,00(2.08(2 10/ 2°15]2 20(7 232 3012 2512 40
w | los ~1.12 12.08]2.1012. 131220 2.25[2 30]2 33)2 40 INSTALL THE SHIM.OF THES THICRNESS (ma)
(13 = 117 |2.10[2.15]2.20{2. 25} 2. 304 2. 3312 40 ot "
>118 ~ 1.22 |2.15/2.20/2.25/2.30{2 35{2 40
1,23 ~ 1,27 [2.20]2.25]2. 30 2.35]2. 40
). 28 ~ 1.32_|2.25|2.30[2 35{2.40
1.3 ~ 1,37 |2.90|2.35/2.40
1,98 ~ 1.42 |2.35]2.40
143 ~ 1.47 |2, 40

1. Measure the clearance (when engine is cold).
2. Check present shim size.
3. Match clearanca in vertical column with present shim size in horizontal
column. !
4. Install the shim specified where the lines intersect. This shim will give
the proper clearance. X

Example: Present shim is 1.85 mm. .
Measured clearance is 0.45 mm.
Roplace 1.65 mm shim with 1.85 mm shim.

6. Remeasure the valve clearance and readjust il necessary.

CAUTION

Ba sure to remeasura tha clearance eftar salecting & shim eccording
{o the table. The clearance can be out of the speciiied range because
of the shim lolerance.

NOTE

O/f there is no clearance, salect a shim which is several sizes smaller
and then measure the clearance.,
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VALVE CLEARANCE ADJUSTMENT CHART
INLET VALVE

o pmesent s FE RN o Fieeglem R
:![!m wAEmul!.-_”}l.u-luurmluulmz].-w vl ares] e nnlu«.&luwlﬁu]u&l 155»:]13;: 1154 !15_5]!1516
2s[1 30f 1 3s[ 1 aof1 sl i sof v s8]y eol s es)aoaofy 151 so] ) s8]} wol) vs]2.00[3 05[2 102 16]2.20]2,26/2.90/2.95/2. 40
0.00 ~0.02 | = | = [ = [ = Jv2a[a 25]a 3] v 3|1 ac] i as] v s3] 1 ss]v 601 5] 1 70]1.75] 1. 80]1 851 90]1.952.00[2. 05[2 10}2. 15]2.20
(003 ~0.07 | — | = [ = [i20]1 25[1.36]1 35] 1 1af ;-as[1 8|4 ss|1 eo| s es|7 70/ 1. 75| 1.80]1.85[1.90] 1,952 00]2,05}2.10}2. 152,20/ 2 25
0.08 ~ 012 | — | = |1 20[s2501 30[1 35[0 48]0 3| 17 ss] 1 o] 1 e8| w0l 1 75 1 80| 1 85| 1 90[1.95]2 00]2:05]2. 10]2 15]2.20/2 25]2.30
013 ~ 0.4 | = [r20f v 2s[a 31 3s[1 4of 1 sa| 1 ss{1 6a] 1 631 70] 1 78f 1 0|1 s3] 1 wo[ 1 95[2 oof2 os[z i0]2.15]2 20[2.25]2 30]2.35
][O0 ~ 024 b g SPECIFIED CLEARRCE/IO CHANGE REQUIRED
L las =0 1 e[ T asT 1 so]y as]v selv sspaea[ v es] v re] v vs[y sa] v ws[y vo] i e8| 7 00]2 087, jo 7. 152 20[ 2, 28] 2, 0] 2. 35]2_40]
| B0.28 ~ 032 |130[u as)i aof 1 asl sofy ssfisofy est ho LI e 18|t vo| 1 ws|z 00|z o8|z 10|27 18| Yol2 25123012 36} 2 40
Ol o 1 as) a0l S| 1 sl 1 S8) el estu toly pshieof i a8ty 90]1 512 00f2 0812 1012, 1612, 2012, 25123012, 352,40
i N 0.38 ~ 0.42 11.40[1 45/ 1 sof) 88|t eof1 es[y 70l 0 280y safy 85}y 90l) 95/2 00)2 05f2 10]2 15]2 20/2 25|2 30 2. 40
5| ™Mo ~To ar 1]y S0l ss[y eal &S|y to[y 1sfy wol v Es{¥ 99} v ws|2 002 o8] jof2 182 20{2 25/2 3012 35
82 |1.80] 1 ss{ 1 6ol £ ésf1 7001 15[ 1 o) sy 9011 9812 00j2 052 10}2 15|2 20]2 25}2 3042 35{2. 40
.67 | 1.5501. 6011 6511 70[1 75]) 8ol 85]) %011 9512 0012 05}2 10)2 15{2 20)2 25 .40
62 | 160|165 1 70| 1781 80l 1 &5[1 90} 95}2 cof2 05}z 10f2 18|2 2012 2512 30
87 11 65| 1 7001 75[) s0f 1 us{1 90,4 9512 col2 052 rof2 1512 2012 2512 3012 35
1,701 751 B0[ ) B5]0 90/ 1 9s|2 00} oS]2 ol 452 2012 2512 30/2 38/2 40
178[1 801 85| 1 80f 1 95[2 Gof2 0312 10f2 as7 2of? pSiE 3012 3512 40
18071 85[0 9011 93/2 00| 2 0s[2 rof2 1s)2 20l 2512 3012 3812 40
1,851 9011 95/2 0012 0512 10f2 I5)2 2012 2502 D012 3512 40
1-90[ 1 95|2 002 05|2 10f2 18] 2 202 282 30| 2 35! 2 4]
1.95/2.0012 05]2 1042 15]2 20§12 25,2 39} 2 3312 40
200120512 1012 15/2 20{2 25/2 302 1312 N
2.05/2.10{2 15/2-2012 25/2 302 35)2 40 \
2.10/2 1812 20/2 2512 1012 35[2 49 e
218/2 2002 28[72 30f2 [z w0 ! INSTALL THE SHIM OF 111§ THICKNES  (mn)
2.20/2 2512 3012 38(3 W
22512 3012 3812 40
2,302 3512 40
1,33 ~ 1.37 |2 352 40] -
1,38 ~ 1.42 |2 40| il

1, Measure the clearance (when engine is cokd)

;
2. Check present shim size.

13 Match clearanca in vertical column with present shim size in horizontal
11 column, b

4. Install the shim specified where the lines intersect. This shim will give
the proper clearance.
fi

Example: Present shinvis 1.85 mm
: Measured clearance is 0.45 mm
o Replace 1.65 mm shim with 1.80'mm shim.

B ’Remeasurs the valve clearance and readjust if necessary.

]

5 CAUTION

Ba sure lo remaasure the clearance after salacting a shim according
' | tothe table. The clearance can be out ol the specified range because
| “of the shim tolerance.

NOTE

.Blf thera is no clearance, selact a shim which is several sizes smaller

iy
3"? and then measure the claarance.
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Valve Remaval
@ Romovae the cylinder head (soo Cylinder Hoad Removal).

@ Remove the valve lifter and shirp.
O Mark and record the shim locations s

in their original positions.
@ Using tho valve spring cuimpressor assombly, remove the valvo.

Valve Bpring Compressof Assembly: 57001-241 (A)
Valve Spring Compressor Adapter, ©16: 57001-1305

(81

o that the shims can be installed

Speclal Tools -

Valva Installation
@ Replaca the oil seal with a new ona.
@ Apply a thin coat of molybdenum disu
befora valve installation.
@ Install the springs so that the closed coil end faces downwerds
[A] Valve Stem (E] Retainer
(B] Oil Seal f [F] Spht Keepers
[C] Spring Seat [G] Closed Coil End

(D] Spring

*

Ifide grease 1o the valve stem

Valve Guide Removal

@ Remove:
Valve (see Valve Removal)

Oil Seal
Spring Seat
@ Heat the area around the va
‘F), and hammaor lightly on the valve guide arbor

guide from the top ol the head.
Speclal Tool = Valve Guide Arbor, ®4: 57001-1273

Ive guide to 120 ~ 150'C (248 ~ 302
(A) to removeTthe

Valve Guide Installation
@ Apply oil to the valve guide outer surface before installation.
@ Heat the area around the valve guide hole to about 120 ~ 150°C (248

~ 302 *F).

@ Drive the valve guide in from the top ol the head using the valve guide
driver [A].
Speclal Tool — Valve Gulde Driver, ®4: 57001-1311

(B8] Valve Guide
(C] Cylinder Head
(D] Valve Guide Installed Height (19.5 ~ 19.7 mm)

@ Room the valve guide wilh valve guide reamer [A) avon if the old guide

is reused.

Speclal Tool — Valve Gulde Reamer, ®4: 57001-1274

& o e o d

Ll

Y W W W W

B T T -JL“
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Valve-to-Guide Clearance Measurement (Wobble Method)

If a small bore gauge is not available, inspect the volve guide wear by i
g measuring the valve to valve guide clearance with the wobble method
as Indicated below.
®lnsert a new valve [A) into the guide [B] and set a hal gauge against
i the stem perpendicular to it as close as possible to the cylinder head
mating surface
Move the stem back and forth (C) 1o measure valve/valve guide
learance
O Repeat the measuremary in a direction ar a right angls 1o ths first.
*!_l the reading exceeds the service limit. raplace the guide.
i '
i NOTE
< OThe reading is not actual valve/valve guide clearance because the
A%, measuring point Is above the gulde.
Valve/Valve Guide Clearance (Wobble Mathod) '
Slandard Service Limi
Exhaust 0.08 ~ 0.15mm 029 mm
Inlet 0.03 ~ 0,10 mm 023 mm
* :;»'-f‘
Valve Svat Inspection | -
®Remove the valve (ses Valve Removal). |

# Chock the valve seating surface [A] between the valve [H) and valve
seat [C].

f the outside diameter is too large or oo small, repair the scat (see Seat
 Repair),
}- Vaive Seating Surface Outside Diameter
: Standard; Exhaust 159 ~ 16.1 mm
i Inlel 18.1 ~ 18.3 mm
V_OMeasuro the soat widih [E] ol the.portion where there 1s no buikd up
. carbon (white portion) of the valve seat with a venior caliper

"%l the width is 100 wids, 100 narrow ar uneven, 1epair the seatl (soe Too
”-.*.}_ Valve Seat Repair). wide
e

 Valve Seating Surface Width
7 Standard: Exhaust inlet 0.5 ~1.0mm

Valve Seat Repair . e
i ®Repair the valve seat with the valve seal culters. Narrow
'Bpecial Tools — Valve Seat Cutter Hokder, 04: 57001-1275 v

Valve Seet Cutier Holder Bar: 57001-1128

' [For Inlet Valve Seat) '
Valve Seat Cuttar, 45' - ©20.5: 57001-1307
i Valve Seat Culter, 22.5° — ®21: 57001-1308
; i Valve Seat Cutier, 65° ~ ®19:"57001-1310

[Far Exhaust Valve Seat)

Valve Seat Culler, 43"  B18; 87001.1:08
Valve feal Culter, 30°  18; 57001-1308

e Valve Seal Cutter, 85° - ®19: 57001-1310

. " the manufscturer's Instructions are not avalable, use tho tollowing
.“Procodure.
ot
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Seat Cutter Operation Care: .

1. This valve seat cuttor is developed to grind the valve for repoir.
Therafora the cutter must not be used for other purposes than sent
repair.

2. Do not drop or shock the valve seal culler, or the diamond particles
may fall off.

3. Do not fail to apply engine oil to the valve seat culier belore gunding
tha soat surface. Also wash off ground particles sticking to tho cutter

with washing oil,

NOTE
0Do not use & wire brush to remove the metal particles from the cufter.
It will take off the diamond particles. .

4. Setting the valve seat cutter holder in position. operate the cutler in
one hand. Do not apply too much force to the diamond portion.

NOTE
OPrior to grinding. eply engine oil to the culter and during the
operation, wash off any ground patticles sticking to the culter with
washing oll. :
6. After use, wash it with washing oil and apply thin layer of engine oil
bafore storing.

Marks Stamped on the Cutter:
The murks stamped on the back ol the culle [A] teprosent the

following.
B0 s ivisvsiane T Ero R Y Cutter angle [B]
BT B iiiccrissisenspsosssssssss RO Outer diameter ol cutter [C]

Operating Procedures:

@ Cloan the seat aroa carelully.

®@ Coat the seat with machinist’s dye.

@ Fit 2 45° cutter into the holder-and slide it into the valve guide

® Press down lightly on the handle and tumn it right or leli. Grind tha
seating surface only until it is smooth.

CAUTION

Do not grind the seat too much. Overgrinding will reduce valve
clearance by slnking the valve into the head. } the valve sinks too lar
into the head, it will be impossibla to adjust the clearance, and the

cylinder head must be replaced.

@ Mcasure the outside diameter of the seating surface with a vernier
caliper. ’

+ If the outside diameter of the seating surface is tco small, repoat the
45°* grind until the diameter is ‘within the specilied range.

* |f the outside diameter of the seating surface is 100 large, make the
30" grind described below.

% |f the outsida diamater ol the seating surlace is within the spucilied
range, measure the seat width as described below.

© Grind the seat at a 30° angla'unlil the seat 0.D. is within the specified

range. N

Widened width of
sngagement by machining
with 45 cutter 5

Ground volume
by 30 cuttet

Ground volume
by 65 cutter
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‘..‘OTo make the 30° grind, it a 30" curter into the holder, and slide it into
& the valve guide,
pTurn the holder one turn at a time while pressing down very hghtly.

i Check the seat alter wach turn.

CAUTION

The 30° cutter removes material very quickly. Check fie seal outside

diameter fraquently to prevent ovargrinding.

% OAfter making the 30° grind, return Lo the seat O D measurement step
‘, above.

To measure the seat width, use a vernier caliper 10 maasure the width
4 of the 46" angla portion of the seat at saveral places around the seat.

i slightly t0o wide, and then return to the seat O D  measurement stop

above.
b *If the seat width is 100 wide, make the 85 grind described below.
. %If the seat width is within tha specified range, lap the valve to the seat
:; 2s dascribed below. .
;. ®Grind the seat at a 65° angle until the seat width is within the specified
4l 1ange.
‘;_rOTo make the 85" grind, fit 85" cutter into the holder, and shde it into
i/ the valva guide.
£ 0Turn the holder, while pressing down lightly.
D After making the 65° grind, return 1o the seat width measurement step
. above.
®Lap the valve to the seat, once the seat width and O.D. are within the
; ranges specified ahova. i
¥ OPut a little coarse grinding compound on the luce of the valve in a
« number of places around the valve head
05pin the valve against the seat until the grinding compound pioduces
1 @ smooth, matched surlace on both the seat and the valve ’
* ORepeat the process with a fine grinding compound
| 14 Lapr
Ed [B] Valve Seat

i~ [C] Valve
{ @The seating area should be marked about in the middia of the valve
:‘_fuca.
'k |f the seat area is nat in the right place on the valve, check to be sure
" the valve is the corract pant. If it is, it may have boon rofaced too much:
' teplaca it.
@ Ba sure 10 ramove all grinding compound before assembly.
@When the engine is assembled, be sure to adjust the valve clearance
% (ses Valve Clearance Adjustment).

*If the seat width is 100 narrow, repeat tha 45° grind until the sest is
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Valve Seat Repalr

T

Machinist’s
dye on seat

Y

]

45° Grind
Tool: 45° Cutter
Purpose: make seating atea

smooth and rqund

!

Measure Seating Area 0.D.

% il
> Tool: Vernier Caliper
B Purpose:  check seat 0.D. el ——
against spec. .
1
Results #
\
(oo smat Cox
. 45° Grind Machinist's
d
Tool: 45° Cutter ye on seat
Purpose: Increase 0.0. of seat '
area to spec. .
— 30° Grind
) Tool: 30° Cutter
. purpose: reduce 0.D. of seat area
to spec.
! 1
Measure Seat Width
Tool: Vernier Caliper
Purpose:  check seat width -
against spec.
|
Results
|
[Too narrow | oK [ Too wide |
45° Grind Machinist's
Tool: 45° Cutter dye on seat
Purpose: ~increase width of seat *
area beyond spec. 10
Increase O.D. 65" Grind
—I Tool: 65" Cutter
Purpose:  reduce seat width
10 spec.
‘ " I
Lap Valve
L Tools: Valve lapper, grinding
compound
purpose:  perfectly match valve
| and seat area; check
d valve head for damage

[
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8 Cylinder Pistons

g

‘Cylmder Removal

oRemove

! Cylinder Head (see Cylinder Head Remaval)
N Water Hose

= Rear Camshaft Chain Guide' [A)

if Stopper Plate [B]

Cylmder (C)

Pina

When the rear camshatt chain guids [A] install, attach [B) the stopper
- plate [C] to the crankcase [D).

; ®Tighten the camshaft chain guide lower mounting bolt [ E).

Torque — Camashaft Chaln Guide Lower Mounlting Bolt
kg-m)

: 20 N-m (2.0

. ®Apply engine oil to the cylinder bore.

‘OPrepara two auxiliary head bolts with their head cut
‘®Install the two bolts [C] diagonally in the crankcase
' ®Position the crankshalt at #2, 43 piston TDC.
F‘OInslall the cylinder block [A].

" [B] Auxiliary Head Bolis

4 [C] Pistons

®Rsmove the cylinder (see Cylinder Removal).

®Place a clean cloth under the pistans and remove the piston pin snap
“ ting from the outside of vach piston.
| .Romove the piston pins.

:: Bpmlal Tool — Platon Pin Puller Assembly: 57001-810 [A]
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Piston Installation
@ Do not mix up the top and second ring.
O Install the top ring [A] so that the "R” mork (8] faces up.

O Install the second ring [C] so that the "R” maik [D) laces up.

ned as shown in the figure.

@The piston ring openings must be posilio
be about 30 — 40° of angle

The openings of the oil ring steel rails must
from the opening of the top ring.

[A] Top }"ting 9 [D] Oil Ring Expander
(B] Second Ring (E) Arrow
[C)] Qil Ring Steel Rails

@The amow on the pistan head must point toward the front of the

engine.

“Opening Posilib_."
30° - 40° -30°" "

CAUTION

removal weakens and deforms them.

Do nol reusa snap rings, as
They could lall oul and score the cylinder wall.

.

Cylinder Wear

@ Since thero is a di
a side-to-side and a front-to-back
locations (total of four measurements) shown in the |

f any of the cylinder inside diameter measurements exceeds the service

limit, replace ti e cylinder.

[A] 10mm
(B) 60 mm

{ference in cylinder wear in ditferent diections, lake

gure.

Cylindor Insido Dlameler
Standard: 49.000 ~ 49.012 mm

Service Limit: 491 mm

measutement at each of the two -




ENGINE TOP END 4-23

Measure the outside diameter [A] of each piston 5 mm [B) up from

tha bottom of the piston at a right angle to the direciion of the piston -
. ,

i 40.960 ~ 48.975 mm 1
rvice Limit  48.81 mm /f @ 21_,.

ing, Honing
When boring and honing a cylinder, note the following:

There is one size of oversize piston availablo. Oversize piston require
ersize ring.

Oversiza Piston and Ring

0.5 mm Oversize

‘OBelore boring a cylinder, first measure the oxact diameter of the
oversize piston, and then, according to the standard clearance in the
't: Specifications, determine the rebote diameter. Howeaver, f tha amount
boring necessary would make the inside diametes greater than 0.5
i the cylinder block must be replaced. .
Cylinder inside diameter must not vary more than 0.01 mm at any point.

Be wary of measurements taken immediately alter boring since the

eat affects cylinder dismeter.

In the case of a rebored cylinder and oversize piston, the service limit |
for the cylinder is the diameter that the cylinder was bored Lo plus 0.1
mm and the service limit for the piston is the oversize piston original
diameter minus 0.15 mm. If_the exact figure for the rebored diameter

I8 unknown, it can be roughly determined by measuring the diameter
he base of the cylinder.

.Piston Ring, Piston Ring Groove Wear
i, ® Check for uneven groove wear by inspecting the nng seating.

Tha rings should fit perfectly parallel 10 groove surfaces: If not the
' plston must be replaced.

2 ®With the piston rings in their grooves, make several measurements with

' 8 thickness gauge [A] to determine piston ring/groove clearance. :
- Plston Ring/Groove Clearance
: Standard Sarvice Limit
0.03 ~ 0.07 mm 017 mm
0.03 ~ 0.07 mm 017 mm
iston Ring End Gap _
Placa the piston ring [A] Inside the cylinder, using the piston to lpcalu @
the ring squarely in place. Set it close to the bottom of the cylinder, ‘ : :
‘where cylinder wear is low.

Measure the gap [B] between the ends of thea ring with a thickness

Standard Service Limit
0.10 ~ 0.28 mm 0.53 mm
0.3 ~ 0.50 mm 0.80 mm
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Carburetor Holder

Carburator Holder Installation
@ Install the carburetor holders as shawn, and tighten the bolis.
[A] #1 Mark
(8] #2 Mark
(C] #3 Mark
[D] #4 Mark

Torque — Carburetor Holder Bolta: 15 N-m (1.3 kg-m)
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. Lower Faring (see Frame chapter)
- Muffler Mouniing Bol [A]

.. Exhaust Pipe Mounting Nuts 18]

. Gasket [C)

OAfter installation, thoroughly wamn up the engine, wait until the engine
cools down, and tighten all the exhaust pipe mounting nuts.




