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4-2 ENGINE TOP END ' , -
Exploded View

&

Apply a non - pennanent locking pgent.
Apply molybdenum disullide greaso
Apply engine oil
Replacement Parls
o Apply siliconn sealant
(Kawasski Bund: 56019 120).

T 13N m (1.3 kg m)

T2 98N-m (10kg-m)

T3 MM N m (11 kg m)
, TD T4 29N m (030 kg m)
ﬁ 15 59 N-m (060 kg-m)
T6: 78 N-m (080 kg )

8 T7: 20 N-m (2.0 kg-m)

= T8: 25 N-m (25 kg m)

Qp g T19. .1BN m (1.8 kg m) (@7 mm)
IO12N m (1.2 kg m) {dh mm)
T11V B3N (0BS5 kg )

grozr-
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1 Anow puliste 1o tha liont,
2  Closed coll end faces downward.
3 R markod sido facos up.
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Specifications :
)
: 3
Item Standard Service Limit'
Camshafts: ) ‘j;
Cam height: Exhaust 27.73 ~ 27.87 mm 276mm T\
Inlet 2813 -~ 2857 mm 283 mm —{
Camshaft journal, camshalt cap clearance 0.028 ~ 0.077 mm 0.16 mm {
Camshaft journal diameter 19.950 ~ 19.972 mm 19.92 mm
Camshaft bearing inside diameter 20.000 ~20.021 mm 2008 mm |
Camshaft runout : TIR 0.02 mm or less TIROI mm |
Camshaft chain 20-link length 127 00 ~ 127.36 mm 1289 mm
Cylinder Head: .
Cylinder compression (usable range)
980 ~ 1 500 kPa ey al
(100 -~ 153 kg/cm?, 142 ~ 218 psi)
@330 «/min (1pm) ™
Cylinder hoad warp - == 005 mm ~
Valves: -~
Valve clearance: Exhaust 020 ~ 0.29 mm - -
- Inlet 0.15 ~ 0.24 mm —e= )
Valve head thickness: Exhaust 0.5 mm 0.3 mm
. Inlet 0.5 mm 0.3 mm
Valve stern bond TIR 0 01 mm or luss TIR 0.05 mmﬂ\r
Valve stem diameter: Exhaust 3955 - 3.970 mm 394 mm )
Inlet 3975 ~ 3.990 mm 3.96 mm q.\
Valve guide inside diameter 4 000 ~ 4012 mm 4.08 min
Valve/valve guide clearance i)
(wobble mathod): Exhaust 008 ~ D115 mm 029 mm ~
Inlet 003 - 0.10 mm 023 mm
Valve seat culling angle 45°, 22.5°, 30", 65 N
Valve seat surface: 3
Width: Exhaust 05 ~ 1.0 mm -- )
Inlet 05 <+ 10mm -—- _.\
Qutside diaineter: Exhaust 159 ~ 16.1 mnt -- -
Inlet iB1 -~ 183 mm S
Valve spring free lengih: Inner 40.8 mm 39.8 mm
Quter 41.2 mm 40.0 inm
Cylinder, Piston:
Cylinder inside diameter 49 000 ~ 49.012 mm 491 mm )
Piston diameter 48.960 ~ 48,975 mm 48,81 mm™)
Piston/cylinder cloarance 0025 ~ 0.052 mm - - -
Oversize pistons and rings 05 mm - - >
Piston ring/groove clearance: Top 003 ~ 0.07 mm 017 mm ™)
Second 003 ~ 007 mm 017 min,
Piston ring groove width: Top 082 - 0B84 mm~ 0.92 mm
Second 082 ~ 084 mm 0.92 mm)
Piston ring thickness: Top 077 ~ 079 mm 0.70 mm~
: Second 0.77 - 0.79 mm 0.70 mm
Piston ring end gap: Top 010 ~ 025 mm 055 mm’ )
Second 0.35 ~ 0.50 mm 0.80 mm™)

00 A



Speclal Tools = Compression Gauge: 57001-221

Compression Gauge Adapier, M10 X 1.0. 570011217
Valve Spring Compressor Assembly: 57001-241
Valva Sjiring Compressor Adapter, $16: 570011305
Valve Guide Arbor, ¢4: 57001.1273

Valve Gulde Reamer, ¢4: 57001-1274

Valve Seat Culter, 45' - $18; 57001-1308

Valve Seal Cutter, 45" - 20 5: ST001-1307

Valve Seal Cutiar, 30* = @18: 57001-1308

Valve SeatCutter, 22.5° - ©21: 57001-1309

Valve Seal Cutler, 65" - @19 57001-1310

Valve Seat Cutier Holdes, ®4. 57001.1275

Valve Ssal Culler Holder Bar: 57001-1128

Phaion Pin Pullar Assambly: 57001-810

Thickness Gauge: 57001-1081

Valve Guide Driver, ®4; 57001-1311

Flywheel Holder: 570011313

' Baalanl ~ Kawssakl Bond (Sllicons Senlant): 58018-120

I
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Cylindor Hoad Cover .

Cylinder Head Cover Removal

@ Remave:
Lower Fairing (see Frama chapter)

_Fuel Tank (see Fuel Systerm chapler)
Air Cleaner Housing (see Fuel System chapter)

Cuarburotors (sou Fuol System chaptot)

Spark Plug Caps

@ Remove the cylinder head cover bohs and take ot the covet

Cylinder Head Cover Installation
@ Replace the head cover gaskel with a new one it damaged
@ Apply silicona sealant [A] to the head cover gasket

Soalant - Kawasakl Bond (Silicone Sealant): 56018-120°

=

@ Be suré install the rubber gaskets [A)

@ Tighten the cylinder head cover balts |A]
Torque — Cylinder Head Cover Bolts: 9.8 N-m (1.0 kg-m)

o A s
e e Sk B S an o s e
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CAUTION \

.| Do not turn over the crankshalt while the tenaloner is sorntuok. Pie
11| could upsat the camshafl chaln iming, and damage the valves.

54, Lower Fairing (see Frame chapier)
¥ Mounting Bolts [A)
3',. Camshaft Chain Tensioner [B)

.Camshaff Chain Tensigner Installation

. ‘®Loosen the stoppor screw [A] about 2 mm

-Olnm the tensianar spring [B) and push rod [C] 1o the battom, and
g- ‘tightan the stopper screw.
' @Be sure the O-ring [D] is in place 10 the tensions: body

g ®lnstall:
'%in' Retainer [E]
Relainer Spring [F| ) T r.r:c'“n—\.\i}wﬁrw\‘
®Install the tensionar on the criankcise

"Ilﬂn:".
lAppI‘y a non-permanent locking agent to the nght mounting bolt. AR
o O'quhlan the mounting bolts.

%{.Torquo = Chain Tensionar Mounling Bolts : 11 N-m (1.1 kg-m)
®Loosen the stopper screw about 2 mm, and then tghten it
ﬁ Torq.ll = Chaln Tensloner Stopper Screw : 2.9 N+n (0.30 kg-m)

. OWith the bolt loase, the stiff spring inside takes up sny slack sulomal
10 [cally.
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Camshaft, Camshaft Chain

Camshalt Removal
@ Remove:
Lower Fairing (see Frame chapter)
Fuel Tank, Air Cleaner Housing. Caibureiot (sp@ Fuel Systein
chapter)
Radiator (8w Cooling Systom chaptor}
Cylinder Head Cover
Timing Inspection Plug [A)
Engine Qil (drain, se8 Engine Lubrication Sysiem chapter)
Alternator Covor (see Electrical System chapter)

@ Position the flywheel (crankshaft) ot #1, 4 pistan TDC
Special Toal - Flywheel Holder: 57001-1313 [A]

[A] Pointer
(B] Timing Inspection Opening o)
{C] Timing Mark (#1, H4) AR

® Resmave:
Camshaft Chain Tensioner
Rubber Gaskets [A]
Camshalt Cap Bolts [B)
Camshalt Cap (C)
@ Siuil a clean cloth inld the chain tunnel 1o keep any parts from
dropping into tho crankcaso.

CAUTION ]

Tho crankashaft may be hurned whila the camshafis are removed.
Always pull the chaln taut while tuming the crankshafl. This svolds
Kinklng the chaln on the lower (crankshall) sprockel A kinked chaln
could domaga bath the chaln and the sprockal.
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& Camshaft Installation -

i ®@Apply engine oil to all cam parts and journals. r

. #If a new camshaft is to be used, apply a thin coat of molybdenum
{ disuffide greasa to the cam surfaces. LI IR B s AL

R4 1. NOTE
"b!’hu axhsust camshaft [A) has & groove (8} at the tight-hand and

the inlet camshalt [C) has no groove. Be carelul nol to mix them

V146 i 1

% @Position the crankshalt at #1, 4 piston TDC (sae Camshall Removal).

CAUTION L

- Lo et L]
Always pull the chaln aul while tuming Lhe crankshafl. This avolds
kinking the chain on the lower (crankshall) sprockel A kinked chain

could damage bath the chaln and the sprockel

timing marks on tha sprochkets are positioned as shown.

I'OThg timing marks must ba ahigned with tho cylindar head uppot surlaco
(A 1

' [B) EX Mark

+ [C) IN Mark

. Pins [A]
' Q-rings [B] (Apply engine oil.)

oy
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. Comshalt, Camshalt Cap Wear

@ Measure each clearance batween tho camshalt journal and Ihe
camshaft cap using plastigage (press gauge) (A].
e Tighten the camshalt cap bolts.

Torque — Camshafi Cap Bolts: 5.9 N-m (0.80 kg-m)
NOTE

0O Do not turn the camshalt whea the plastigage 15 between the journal
and camshalt cap. :

* |f ony clearance exceeds the service imit, measure the diameter ol each
camshaft journal with a8 micrometer.

Camshaft Journal, Camshal Cap Clearance
Standard: 0.028 ~ 0.071 mm

Service Limit: 0,18 mm

% If the camshalt journal diameter is less than tho serwico himil, replaco
the camshaft with a new one and measura the clearance agan
% If the clearance still remains out of the limit, replace the cylinder head

unit.

Carmnshaft Chain Wear
@ Hold the chain taut with a*force of about 5 kg m somo mannt, and

measure a 20-link length. Since the chain may wear unevenly, lake 20-link Length

measuremont at several places. 151\[' Ind
% |f any measurement exceeds the sarvica limit, replace the chain . */ B . ad E
OFE e 98 (9T IR,
Camahaft Chain 20-link Length % )
Standard: 127.00 ~ 127.38 mm "\
(8]

Service Limit:  128.9 mm
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§ Cyiinder Head

-y
[ Cylinder Compression Measurement
;“&';OWarm up the engine thoroughly.
i @Stop the engina, and remove the spark plugs

(| Owner's Yool -Spark Plug Wrench, 16mm: 921101154
2% -
% ®Measure the cylinder compression

oY

OUsing the starter motor, turn the enging over with the throtile Tully

Fiie open unlil the compression pauge staps rising; the campression is the
i highest reading obtainable.
Special Tools - Compresslon Gauge: 57001-221 [A]

ns Compression Gauge Adapler, M10 X 1.0: 57001-1317
sl (8]

NOTE

| OBe sure no ai leaks out of the cylinder head pasher

Ak
. Cylinder Compression
Usable Range : 880 ~ 1500 kP (10.0 ~ 15.3 kg/cm”,
3 142 =~ 218 pai) @ 330 rimia (rpm)
") ORepeal the measurement for the ather cylinder
'i{'.*li cylinder compression is higher than
;. lollowing: '
A 51} Carbon build-up on the-gylinder head combustion chamber and
¥ the piston crown.
(2) Cylinder head gasket is not the ariginal par
(3) Valve stem oil seals and/or piston i s are damaged
(X1l cylinder compression is lower than the usuble rangs. check the
“ following:
© (1) Condition of the valva seat is wrong
1. (2) Valve clearance is 1oo small.
5. . (3) Piston/cylinder cloaranca is oxcessive
(4) Cylinder head is warped and/or head uaskat is damaged
(B) Piston ring/piston ring groave clearanca s IETRILE T,

tha usable rango, chock the

}
e

=

oy

e,
*

e

m
. Cylinder Head Removal
gonamave:
Lower Fairing (see Frama chaptor)
o Fuel Tank, Air Cleuner Housimy. Catburetor (svs Fusl Sysimn
chapter)
' Engine Qil (drain, see Engine Lubrication System chapier)
- Radiator (see Cooling System chapier)
"~ Cylinder Head Cover (see Cylindor Head Cover Remaoval)
' Camshah Chain Tensionsr {sse Camshalt Cham Toensonar Ramowval)
. Camshalis (seo Comshalt Removal)
1, 0ll Hose .
i Camshaft Chain Guide (Exhaust s«le)
¢ Cylinder Head Bolis
40 Cylinder Head

N

{3

™\
¥
A

{
ol
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Cylinder Head Installation
NOTE

O The camshalt caps are machined with tha cylinder head so if a new
cylinder head is installed, usa the caps that are supplied with the new
head.

« @ Install:
Pins [A]
New Cylinder Head Gaskel [B]
@ Apply engine oil to tha threads and seating surface of the cylinder head
balt.

-

I
@ Tighten the cylinder head bolts lollowing the tighlening sequence [1
~ 11].
[1~ 10] Bolts: @ 7 mm
(11] Bolt: @ 6 mm
Torque — Cylinder Head Bolts :
@ 7mm 18 N-m (1.8 hg-m)
@ 6 mm 12 N-m (1.2 kg-m)
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% Valve Cloarance Inspection
e 1 - NOTE

OValve clearance must ba chacked and adyustad when iha engine is
cold-(at room tenparature)

it

i Lower Fairing (see Frama chapler)
&' Cylinder Head Cover (see Cylinder Head Cover Removai)

£0When positoning /1 platon TDC at the end of tha compression stroke:
1. Inlet valve clearance of j#1 and #3 cylinders

Vaive Clesrance
Standard: EX: 0.20 ~ 0.2 mm
IN: 0.15 ~ 0.24 mm

frli tha valve clearance is not within the specilisd range. first record the
2% clearance, and then adjust it

% Valve Clearance Adjustrment

# Ramove:

. Camshafts [A](see Camshaft Removal)
Valve Litter [B] .
‘Shim (C) _
®Relerring tothe Valve Clearance Adjustment Chart, select a new shim
" which brings valve clearance within the specilied rangs. and replace
the original shim with the selected new one.

)

)

®® o0 OO OO
©0.00 ©® OO

SRE———

-

)

O 09 OO @9

e
s

[OO o0 o© @0

CAUTION

Do nol put shim stock under the shim. This may cause the shim lo

pop oul sl high rpm, causing exiensive engine damaqe.
Do nol grind the shim. This may cause It to liscture, causing

| extensive engine damage.

7
" @ Apply engine all to tha valve liltor and install it
i1 @ nslall the cemshalt (see Camshalt Installation)
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VALVE CLEARANCE ADJUSTMENT CHART

EXHAUST VALVE
s o L I [T L ST . '), WL U
ART No. (92180-) | 1132[ 1133 1134f 1138 vt e isfuiefTiei] prez] nieaf naafraes] e 1ia1] 1iss yqt‘uq |I!IB_]!‘,‘ jiga]iiba]iiek
THICKNESS (em) |1 “saln $s]1 so] v esly 1ol vas]y w0l es]y vol).v5[2 00/ 0312 gnl 218 .gg't 26|2.30]2.36
000 ~002 | = | = L= 2011, 1.3 T us|a 50| 1 58] 1 60] 1 es[ugof . 18] 1. a0f 1. 85 1. 90} 1. 95} 2. 2812 £
o ~en [ =1 =1 = 1 s0l1 s3{1 eol e8]y Tof 1 T3l 1 W0l 1 W} 1 90} L 952 003 S8i2.
oo ~oit| = =|~- i 5501 sof1 es|d 7o) ii1s] 1 w0l v ws| 1 oo} | 95} 2 00}z 03121012
Tocia =011 [ = | = |1.20 ol 1:es} 464 18] 1 wo| 1 ws| 1 v0) 1 98| ool p 08|z 10 2. 1812
018 ~ 0,19 | = |}, 2004 v es|vote 1 Tsla moli esl i wol L 98z zos|2 pole 18j2.3002
=[o2=0w " o CHAME BGUIKID e
§ [Co30 =032 11,251, 300,35 178 1.80] 1 85| i_90] 193] L0o[ 08 T.70] 2 15 2.30]2. 2512 30) 2.8 2.4
Slen =0y 1, 30| 1.35[ 1. 40 1. 80|1.85] 1,90/ 1. 95| 2 00| 2 05|2 10} 2152 20}2.25 2,30|2.352.40
o8 ~oar L as[1a0l) 48 v 5|1 90| 1 95|z ool 2 os|2 10| 2.15|2 202 28) 220 2.381 2,48
o =9 a7 [i 0148 ] ) 90| 1 93| 7 ool 2 08|27 10| 3 18| 2201 2 252 301,36 2.40
= Cia Tl sofussticeofh esl 1 tol v is[iWe[y wshy sol | 9312 0012 032 4012 10 1 10|2 25| 2 30{2 38{2. 40
05T~ 0. 57 | 1.50] 1, 58] 1,601, 65(1. 7001 75| 1. 80 V. 85} 1.90] 1. 95| 2 09 2os|2 102 15|2.20/2.25{2.3012 3512 40
s so[ e8] 1. 70| 178|190 1.8s| 1 9ol 1-95| 2 0o 2 05| e 10} 2 1s}2 20)2 T8|2 012 344240
t [Cocea~o.er_[1. 601 sV, 10[L. 78| 1 841 4511 0011 9812 O 1 012 1132 702 157 20/ 235|740 +
8 oo 7a [y es| 1 70178 1.#0| 4 85| 1-90| 1 98| 2 0ol 2 osfz vel2 1ef2 soj2 382 30IE AEAC ~
%’ 35— 071 |1 7001 15| 1. 80| 1. 88| .90 1 85| 2 b0 2 0s{2 102 1812 2012 2512 39 2 35|2 40
9078 ~ o8z |1.15]1.8001,85 “90]1. 952 00| 2. 05| 2 10] 2 15} 2 0|2 25]2 3012 351240
W o8 —0 87 [1.80] 1. 85| 1.90] 1/95[ 2, 00[2. 05| 102 15}2 20{2 25 7 30f2 38| 2 40
0. 88 ~ 0.92 |1.85]1.90/ 1, 95/2 00]2 05]2 1042. 15 7 2002 25)2 3002 3512 40
093 ~ 097 |1.90/1.08] .v0|2.05[2 10[2 15[2 20]2 252 017 13{2 49 R
098 ~ 1,02 11.95[2.00] . 05[2 19[2.15]2 20|12 25{2 0} 2 2312 49
0y =~ 1,01 |2.00{3.08[2 10| 2 13/ 20| 3 25|27 20/ 23|2 40
w | roa =112 2,082, 10}2. 13 2 20/ 2.23| 7 30| 2.33]2 40 INSTALL THE SHIN-DF LTS JHILKNESS (ms)
(03 =117 2. 102, 18] 2. 2012, 354 2 J012.33)2 49]
18 ~ 122 |2.15/2.20]2.25/2.30]2.35]2 40 £
123 ~ 1,21 |2.20/2 25/2,30[2.35[2 40
28~ 107 [2.25]2 302382 40]
1,33 ~ 1,31 |2 30]2 3%[2. 40
1,36 ~ 1.42 12.95[2.40
,43 — 1. 47 |2 40

1. Measure the clearance (when engine s cold).

2. Check present shim size.

3. Match cloaranca in vertical column with present shim size in horizontal
column. '

4. Install the shim pecifiod where the lines intersect. This shim will give
the propar clearancae.

Example: Presentshim is 1.85 mm.
Measured clearance is 0.45 mm.
Replace 1.65 mm shim with 1.85 mm sham.

6. Remeasure the valve clearance and readjust il necessary.

CAUTION

Ba sura to rameasura tha clearance efer salecting a shim sccording
1o the table. The clearance can be oul of the speciiied range because
of tho shim loleranca.

NOTE

olf there is no clearance, salact a shim which is several sizes smallet
and then measure tha clearance.,
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VALVE CLEARANCE ADJUSTMENT CHART

INLET VALVE

. : PRESENT SHIN FAN s-liwglem & e
.' J_.Eﬂm_ 2180-) | 1122 -u;lnm 18 m-}nn}uu[nmim»- ria u:]!r!i!nf]’ﬁis m.-lﬂﬁllm,l !Jﬁgﬁnlmll_t!@z]_lml_luq 11881156
KNESS Gan) |1 201 28l 0 301 3]y so1 aabisol v ss]y eal v es]yonol s 1oid wa g we| ) wely vel2-00]3 08]2 10]32.1512,2012,28]2 3023512, 40
B
R eu=eg-T-T-T= !j_";'gp_;; y 0] 1 8|1 ac) o as] 7 80]7 s8] eo] 1 es[i 7] 1 75] 1. #o]y 851 90] 1. 98] 2. 00] 2. 05]2 10f2. 15]2. 20
# 000 ~007 [ - | = |"="[1r70] 1 25)1.38] 1 35] 1 a0] p-asf 1 sobr ssly saf v 6581 T0[).#5]1 80| 1 85]1 6011, 9512 0012 052,103, 1512 20 2.25
o] - (008 ~o2 | — ["— Ty zefi2s)i 30f 1 35] 1 vaf 1 eS| S9f 185 nglns v 70| 4 15| 1 Bo] 1 5|1 90]1.95|2 oof2 08[2 10]2 15]2. 2012 25[2. 30
013 ~0 4 | — |vzofvgs|udef 1 as[v 4of v ashy Sof viasiy o1 esu gofv 7541 ojy 85|y wol1 95[2 00]2 0512 1012, 19/2.20]2 25123012 35
) 018 ~ 0. ok FECIFIED C1EAMACE/lD THANGE REQUIRED

Cleloas ~0 ar | aslu o T as]y qo]y 48]y w yealy es] v ro] v vsf g sa]y ws]y wa] ) es] 7 o0]z 087 jo] 7 15[ 2 20] 2, 25] 2, 30] 2. 352 _40]
o | Blo2e =032 [hadolt 3s)i 40] | 3]t sofy ssfymaly esti 1o i TSy soly asiy wolp walF oold ubl 10f2 |32 201225123012 382 40
AYC(EEIETE lﬁ¢!9 48| 1 sof 880 eald esf o tofy psfiaof s usiy sof1 wsi2 00}2 0812 10/271612.202, 2512 3012, 3512, 40)

v |y aoa =T aa |t sol ) 48] 1 saf) 38 eafy 63 vo1sly waly w8) 0 #a) v e5| 2 o0fz 0|2 1o|2 15]2 20)2 25/2 J0]2.35]2 40
E’-’: bon= Xia 1asl) sa m"fﬁh L5} (D) Leol VsV ool ) 982 00 ziee i‘_}e 118220 ﬁs%;?m 35| 2. 40]

: 048 ~ 0,62 |1 5011 55 ) €a !.%! LToln 78] mal ) WSl sof #5i2 0012 0512 1012 1512 2012 2512 3013 38{2 40

| 1083 ~ 087 |1 8511 8ol | 6si) Tof1 75|01 8al) BS|) %011 95|22 0012 0512 VO}2 1512 2012 2512 3012351240

|| 088 ~oe2 |1 eofy es|) vefy 25|y o]} 5]y dofi 8s)2 cof2 0512 102 15|12 2012 26]2 30{2 3512 40
.| @[ o8~ er |\ es|i o] sy sof v wsfT g0y 93] 7 0ol 2 0sf7 wof2 1517 2ol 2842 302 35)% «0
- 0.88 ~ o0.72 || 70| 75/ 1 #ofy asfa safn 95} oufr asf2 wof2 0]z 20]2 2512 d0)2 38/2 40

073 ~ 077 1 15[y wof 0 ws| g ol ¥ esfF oulz asfz vofz usfz zoft rélt 3012 381E 40
078 ~ 0,62 |} 811 83U gup) 9313 00108l 3 1of2 1512 202 502 30f 2 3512 40

. | 0.8 ~ 0,87 1 8511 90/ 1 95|2.0812 a5} 2 1l 22402 3002 3512 40
% S.MLL!'E 18512 0042 0512 10]2 15/2 2 3012 3592 40
il 093 ~ 0,97 |1 95/2 00[2 05[2 102 15[2 20[2 RN ERT
i o098 ~"1 02 |2 00f2 05[2 10[2 15[2 20[2 252 R =
|l 103 ~ 107 {2 0812 1012 1512-20(2 2512 343 \
(Lo =13 (20102 1812 2017 28/ 10f 2 3s)2 ¥
{3t PR~ L1 |2 18]2 2002 282 30[3 s[2 w INSTALL THE SHIMOF THIS THICKNES (ma)
1 L8 = )22 123011 3912 3012 343 &0

O jL2 = )27 (22512 3012 3812 40
b =" |2 302 8f3

V33 = 137 12 3512 40 -
F: 130 ~ 1.4 |2 40| &

.1, Measure the clearance (when engine is cold)

2, Check present shim size.

3, Metch clearance in vertical column with present shim size in honzontal
1 golumn,

4. Install tha shim specilied where the lines intersect. This shim will give
the proper clearance.

Exampla: Present shinvis 1.85 mm
Measured clearance is 0.45 mm
TR Replace 1.65 mm shim with 1.80-mm shim.

CAUTION
Ba sure 1o remaasure the claarance ahar salacting s shim according
to the table, The clearance can be out ol the specified range because
4 | ‘ol the shim lolerance. :

i NOTE

‘,6# thara is na claarance, selact a shun which is sev eral sizes smalle
%! . and then measure tha clearance
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Vale Remaval

@ Romove the cylinder head (soa Cylinder Hoad Romoval).

@ Remove the valve lifter and shim.

O Mark and record the shim locations so that the shims can be installed
in their original posilions.

@ Using tho valve spring cuimprossor assombly, remove tha valve
Speclul Tools - Valve Bpring Compressof Asssmbly: 57001-241 [A]

Valve Spring Compressor Adapler, @16 57001-1305

(8]

Vaiva installation

@ Replaca the oil seal with a new ona. 5

@ Apply @ thincoal of molybdenum disulfide grease to the valve slem
befora valve installation.

@ Install the springs so that the closed coil end laces downwerds

(A] Valve Stem (E] Retainer

(B] Qil Seal [F] Splt Keepers
(C] Spring Seal s [G] Closed Coit End
[D] Spring

Valve Guide Remaval
@ Remove:
Valve (see Valve Removal)
Qil Seal
Spring Seat
® Heat the area around the valve guide 10 120 ~ 150'C (248 ~ 302
*F), ond hammar lightly on the valve guide arbor [A] to removethe
guide from the top of the head.

Speclal Tool = Vaive Guide Arbor, ¢4: 57001-1273

Valve Guida Installation
@ Apply oil 10 the valve guide outer surface belore 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 Guide Driver, $4: 57001-1311

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

@ Reom the valve guide with valve guide resner [A] sven i the old guide
is reused.

Speclal Tool = Valve Gulde Reamer, ®4: 57001-1274
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Vehe-to-Guide Clearance Measurement (Wobble Method)

. If a small bore gauge is not available, inspect the vilve guide wear by
measuring the valve to valve guide clearance with the wobble method
25 indicated below,

Binsar a new vntvq [A] into the guide [B] and sst a dial PauOe sgaiIns
the slem poerpendicular to it as close as possible to the cylinder head

L7214

®Move the stom bock and forth (C] 1o measute valve/valve guide
1 tlearance,

ORspeat the measuremary in & dwection.at a right angle to the first.
Il the reading exceeds the service limil. raplace the guida

NOTE

fn!

OThe reading is not actual valve/valve guide clearance because the
. measuring point Is abova the gulda

,‘,'v-mwam Guide Clearance (Wobble Mebhod)

- Blandard Service Limhit
~ Exhaust 0.08 ~ 0.1Smm 029 mm

a Inlet 0.03 ~ 0.10mm 0.23mm
s

i
e Svat Inspection
& ®Remove the valve (ses Valve Ruemuval)

! I_Chock the valve seating surface [A] between the valee (8] and valve
¥y seat [C],

0 Measure the outside diameter [D] of the seating pattern on the valve
| 8al,

[aFF1Y

'!rrl the outside diamater is too large or toa small, repair the scal (see Seal
' Repair),

! Velve Sealing Surface Outside Diameter
N Slandard: Exhaust 158 -~ 16.1 mm
] _. ; inlel 181 < 183 mm

;pMuasmu the seat widih [E] ol the portion where there 1s no bakd up

. carbon (white portion) of tha valva seat with a vernior calipes -

!'."*ll the width is 100 wide, 0o narrow ar uneven, epair the sesl (see Too

i Valve Seat Repair). Wide
{Valve Seating Surface Width '

7 Standard: Exhaust inlet 0.5 ~ 1.0 mm

Valve Seat Repair .
Flﬁepair the valve seat with the valve seal cutters.

pecial Tools - Valve Seal Cutier Holder, d4: 57001-1275
hE Valve Saet Cutter Holder Bar: 57001-1128

n

‘[For Inlet Valve Seat)
: Valve Saal Cuttar, 45° - ©20.5: 57001-1307

,"’l' : Valve Seal Culter, 22.5° — @21: 57001-1309
Fhme ) Valve Seat Cutier, 85° - $19:"57001-1310
""" [For Exhaust Valve Seat)

“d Valva Seat Cutler, 45" «18. 87001-1.08
9" Valva Baal Cutter, 30°  w18: 670011308
AL Valve Seal Cutter, 85° = ®19: 57001-1310
“Yeil the manulucturors Instructions ara not availabibe, use tho following
procedure.

‘Ju
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Seat Cutter Operation Care: .

1. This valve scat cuttor is devoloped lo grind the valve lor repbir.
Therafora the cutter must not be used for other pumoses than sent
repair.

2. Do not drop or shock the valve seal culler, or the dramend paricles
may fall ofl.

3. Do not fail to apply engine oil 1o the valve s€al culler belore gunding
tha scot surfoce. Also waosh off ground particles sticking to tho cutter

with washing oil,

NOTE
O Do not use & wire brush ta remove the metalp acticles from the cutler.
It will take off the diamond particles. .

4, Setting the valva seal culter holder in position, operate the culfer in
one hand: Do not apply too much force 10 the diamond porion

NOTE
O Prior to grinding. e7ply engine oil to the culter and during the
operation, wash off any ground particles sticking (o the culler wilh
washing oll.
5. Afer use, wash it with washing oil and apply thin fayer ol engine oil
belfore storing.

Marks Stamped on the Cutter:
The morks stumped on the back ol tha culle [A] 1eprosent the

following.
.73 SRS S Cutter angle [B]
BT S issvviiiiibiise st Quter diameter ol cutter [C]

Opearating Procedures:

@ Cloan the soat aroa carelully.

@ Coal tha seat with machinist’s dye.

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

® Press down lightly on the handle and tum it right or lelt. Grind tha
scating surface only until it is smooth.

CAUTION

Do not grind the seal too much. Overgrinding will reduce valve
clearance by sinking the valve inlo the head. ¥ the valve sinks loo lar
into the head, It will be impossibla to sdjust the clesrance, and Ihe

e B B R B T e - gt T T - gl

B - <l iy

e ST T SN - -

cylinder head must be replaced.

@ Mcasure the outside diameter of the seating surface with 2 vernier
calipor. -

* |f the outside diameter of the seating surface is too small, ropoal the
45* grind until the diameter is'within the specilied range.

% |f the outside diameter of the sealing surface is too large, make 1he
30" grind described below.

% If tha outside diamater ol the seating surfaca is within the spucihied
range, measure the seal width as described below.

# Grind the seat at a 30° angla'unlii the seat Q.D. is within the specified

range. -

Widened widih ol
engagemant by machining
with 45 cuttm

.‘r‘-“_ﬂd"‘_ by - il

Ground volumae
by 20 culin

Giound volume
by 65 cutter

65

—_—
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.,'.OT" make the 30" grind, fit a 30" curter into the holder, and slide W into
. the valve guide.
OTmn the holder one wirn at a time while pressing down very hghitly.
Chank the seat slter wach tum.

CAUTION

(i | The 30° cutter removes material very quickly. Check itie sosl outside
| diamater frequantly to prevent ovargrinding.

b oﬁhﬂf making the 30° grind, refurn to the seat O ‘measurement step
b, above.

.Tu measure the saal widlh, use & verniar caliper 1o maasura tha width
iy, of the 46° angla pantion of tha seat at saveral places around the seal.

d *H the seal width is too narrow, peat the 45° grind until the seat is
i\ slightly 100 wide, and then return to the seat O'D  measuroment slop
1 sbove,

| %1 the seat width is 100 wide, make the 85 grind described below.

{ %If the seat width is within tha specified :ange lap the valve to tha seat
. 88 described below,

4 #Grind the seat at a 65° angle until the saal width is within the specified
] range.

. OTu make the B85° grind, fit 85 cutter into the holder, and shide it Into
,_-- the valve guide.

£ OTum the holder, while pressing down lightly.

DAfter making the 65° grind, return 10 the seat width measurement step
1. above.

_anptha valve to the seat, once the seat width and 0.D. are within the
il ranges specified above.

¢ OPut a little coarse grinding compound on the fuce of the valve in a
pi.number of places nmund the ualvo head

" [A] Lapper
. [B] Valve Seat
« [C) Valve

CTha sealing area should be marked ahout in the middie ol the valve
' [ace.

*If the seat area is ndl in the right place on the valve, check to be sure
tha valve is the corroct part. If it is, it may have boon refaced too much;
teplace it,

# 8o sure 10 remove all grinding compound belore assembly.

®When the engine is assembled, be sure to adjust the valve clearance
. (see Valve Clearance Adjustment).
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Valve Seal Repalr

1

dye on 1ol

s

Machinigt's l

{

45° Grind
Tool: 45" Cutter
Purpose:. make geating sich

smooth and rou

: 1

Measute Seating Area 0.0.

Tool: Vernier Caliper
— Purpose: check seal 0.D. ) —
agains! spec. .
1
Results
|

=

«
\ y -
e

‘ 45° Grind o) Machinists
Tool: 45° Cutter dve origely
Purpose:  Increase 0.D. of seat *
area 1o spec. -
=1 7 30° Grind
; Tool: 30° Cutter
: purpose: reduce 0.D. of seatl area
to spec.
] 1
Measure Seat Width
Tool: Vernier Caliper
Purpose: ~ check seal witlth -
against spec.
i
Results
|
|:‘:|cm oo wioe |
45° Grind Machinist's
Tool: 45° Cutter dye on seal
Purpose: increase width of seat *
area beyond spec. 1o
increase 0.0 65" Grind
- Tool: 05" Cutter
Purpose:  1educe seatl witlth
* 1o spec.
: L
Lap Valve
Tools: Valve lapper, grinding
compount
Purpose perfectly match valve m
{ and seat ared, check . .
; valve head for damage

L
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Cylinder Head (see Cylinder Head Removal)
. Water Hose

{1/ Rear Camshaft Chain Guide [A)
biit, Stopper Plata [B)
Cylinder [C)

8 Cylinder Installation

®|nstall;

' New Cylinder Gasket
Pins

®When the rear camshalt chain guide [A] install, stiach [B) e stopper

" plate [C) to the crankcase D]

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

; Torqus -~ Camshaft Chain Guide Lower Mouniing Boll : 20 N-m (2.0
A kg-m)

A
i
)

®Apply engine oil 1o the cylinder bore.

@ Prepare two auxiliary head bolts with their head cut
‘®Install the two bolts [C) diagonally in the crankcase
. ®Position the crankshalt at #2. #3 piston TODC.
'-;'Clnmll the cylindor block [A].

“ . [B] Auxiliary Head Bohs

41 |C) Pistons

M ] el

®Rsmove the cylinder (ses Cylinder Removal).

®Place & clean clath under the pistans and remove the Pislon pin snap
* ting from the outsidu of vach piston.

®Remove the piston pins.

" Bpeclal Tool ~ Plslon Pin Puller Assembly: 57601-910 [A)

_.l'.‘.a'rolutly spread the ring opening with your thumbs and then push up
', on the opposite side ol the ring [A] to remove it

- ®Remove tha 3-piece oil ring with your thumbs in the swne manner,

il

s -
4
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Piston Installation
@ Da not mix up the top and socond ring.
O Install the top ring [A] so that the *R” mork [B) faces up.

O Install the second ring [C] so thal the "R~ matk [D] laces up.

be positioned as shown in the figure.

@ The piston ring openings must
rails must be about 30 - 40" of angle

The openings of the il ring steel
from the opening of the 1op ring.

[A] Top lfling L [D] Oil Ring Expander
(8] Second Ring (E) Arrow
(€] Qil Ring Steel Rails

eThe amow on the pistan head must point toward the front of the

A

=

“Opening Po;itio':'
30°- 40" 30"

angine.

4
CAUTION L
Do nol reuss snap rings, as removal waskana and deforms them. “
They could lall oul and score the cylinder wall. ‘
4
R
-
Cylinder Wear —
@ Since there is a difference in cylinder wearan different duections, take 4

a side-1o-side and a lront-t0-back measutement al each of the two -
locations (total of four measurements) shown in 1he hgure. -

I any of the cylinder inside diameter measurements exceeds the service
limit, replace 1l.a cylinder,
(A] 10 mm
(B] 60 mm
.

Cylindor Inskia Dlamaler
Siandard: 49,000 ~ 49.012 mm

Service Limit: 491 mm

O T T Ty S e e G
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1l @ Moasure the outside diameter [A] of each piston & mm [B) up trom

& tha battom of the piston at a rnight angle 1o the direction of the piston
& pin,

‘e

1118 measurementt is under service limit, replace the pistan.

48.960 ~ 48076 mm
46.81 mm

1 When boring and honing a cylinder, rota tha following;
{0 There Is one siza of oversize piston availabloe. Ovorsua piston require
Oversize Piston and Ring

05 mm Oversiza
OBelore boring a cylinder, first measure the oxact diameter of the
., Oversize piston, and then, accarding 16 the standard clearance in the
Specifications, determina the tebore diamaeter Howaever, if tha amount
pl boring necessary would meke the inside dismeter greater than 0.5
% mm, the cylinder block must be replaced.
£0 Cylinder inside diameter must not vary mora than 0.01 mm at any point.
0 Be wary of measurements taken immediately after bonng since the
L heat affects cylinder dismeter.
0In the case of & rebored cylinder and aversize piston, the secvice limit
; [nr the cylinder is the diameter that the cylinder was bored (o plus 0.1
% 'mm and the service limit for the piston is the oversize piston onginal
g diameter minus 0.15 mm. I the exact figure for the rebored diameter

1" unknown, it can be roughly determined by measuring the diameter
8t the base of the cylinder.

'

Piston Ring, Piston Ring Groove Wear
: @ Check for uneven groove wear by inspacting the nng seating.

The rings should fit perfectly parailel 10 groove surfaces: I noL the
i) plston must be replaced.

l‘ﬂilh the piston rings in their grooves, make several measurements with
'8 thickness gauge [A] 1o determine piston ring/groove clearance.

_I'illun Ring/Groove Clearance

Standard Sarvica Limi
0.03 ~ 0.07 mm 047 mm
0.03 ~ 0.07 mm 0.17 mm

0.10 ~ 0.26 mm 0.55 mm
0.3% ~ 0.50 mwm 0.80 mwm

"|L..|_.|

1t@
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Carburetor Holder

Carburator Holdes Installation
@ Install the carburetor holders as shawn,
[A] #1 Mark
(8] #2 Mark
(C) #3 Mark
(D] #4 Mark

Torque — Carburetor Holder Bola: 13 N-m (1.3 kg-m)

andtighten the bolts.

. *
i ot SR o
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"' | Lower Faring (see Frama chapter)

i Mulfler Mounfing Bolt [A]

», Exhaust Pipe Mounting Nuts {8)
Gasket [C)

ifiler Installation

- ®Replace the axhaust pipe gaskets with new ones

®After installation, thoroughly wam up the engine, wait untl tha engine
cools down, and tighten all tha axhaust pipa mounting nuts.




