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Foreword 
This manual is designed primarily tor use by motorcycle mechanics in a properly equipped shOp 

although it contains enough detail and basic information to make it useful to the motorcycle user 
who desires to carry out h1s own basic maintenance and repair work. Since a cenain basic knowledge 
of mechanics, the proper use of tools, and workshop procedures must be understood in order to carry 
out maintenance and repair s a t i s f a c t o r i l y ,  the adjustments, main tenance, and repair should b e  carried 
out only by qualified mechanics whenever the owner has insufficient experience or has doubts as to 
his ability to do the work so that the motorcycle can be operated safely. 

In order to perform the work efficiently and to avoid costly mistakes, the mechanic should read 
the text, thoroughly familiarizing himself with the procedures before starting work, and then do 
the work carefully in a clean area . Whenever special tools or equipment is specified, makeshift tools or 
equipment should not be used. Precision measurements can only be made if the proper mstruments 
are used, and the use of substitute tools may adversely affect safe operation of the motorcycle. 

This manual is divided into the following four sections: 
fl) Adjustment 

The adjustment section gives the procedure for all adjustments which may become necessary 
periodically and which do not involve major disassembly, 

(2) Disassembly 
This section shows the best method for the removal, disassembly, assembly, and installation which 

are necessary for maintenance and repair. Since assembly and installation are usually the reverse 
of disassembly and removal, assembly and installation are not explained in detail in some cases. 
Instead, assembly notes and installation notes are provided to explain special points. 

!3) Maintenance and Theory of Operation 
The procedures for inspection and repair are described in detail in this section. An explanation 

of the structure and functioning of each o f the major parts and assemblies is given to Citable the 
mechanic to understand better what he Is doing. 

(4) Appendix 
The appendix in the back or this manual contains miscellaneous information, including a special 

tool I 1st, a torque table, a table for periodic maintenance, and a troubleshooting guide. 
Since this ShOp Manual is based on units of the KZ400 presently on the market. there may be minor 

discrepancies between some vehicles and the illustrations and text in this manual . Major changes 
and additions pertaining to later year units will be explained in a supplement following the appendix 
or by a new edition. 

Places marked with an asterisk (•) indicate where the latest revisions or additions have been made 
in the tcx t. 
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SPECIFICATIONS 5 

Specifications 

KZ400D KZ400S 
Dimension 

Overall length us 2,080 mm • 

Overall width us 810mm 790mm 
European 775mm 

Overall height us 1,120mm 1,100 mm 
European 1,050 mm 

Wheelbase us 1,360 mm • 
Europe.an 1,370 mm 

Road clearance 125mm • 
Dry weight 170 kg 166 kg 
Fuel tank capacity 14 2 • 

Performance 
SS % mile (0-400 m) us 14.4 sec 14.9 sec 

European 14.6 sec 
Climbing ability 24° • 
Brakl ng distance 13.5 m @50 kph • 
Minimum turning radius 2.3 m • 

Engine 
Type SOHC 2 cylinder, 4 stroke, air-cooled • 
Bore and stroke 64 X 62 mm • 
Displacement 398cc • 
Compression ratio 9.4 : 1 • 
Maximum horsepower us 36 HP @8,500 rpm 34 HP 

@8,500 rpm 
Maximum torque us 3.3 kg-m @7,500 rpm 3.1 kg·m 

@7,500 rpm 
Valve timing 

Inlet Open 26• BTDC • 

Close 74• ABDC • 
Duration 2ao• Total • 

Exhaust Open 68.5• BBDC • 

Close 31.5• ATDC • 

Duration 280° Total • 
Carburetors Keihin VB32 x 2 • 
Lubrication system Forced lubrication (wet sump) • 
Engine oil SE class SAE 1 OW40, 1 OW 50, 20W40, or 20W50 • 
Engine oil capacity Less f i lter 2.6 2 • 

Total incl. filter 3.0 2 • 
Starting system Electric and kick Kick 
Ignition system Battery and coil • 
Ignition t iming From 10• BTDC @1,100 rpm • 

Spark plugs 
to 400 BTOC @2,800 rpm 

NO W24ES or NGK B8ES • 

Transmission 
Type 5-speed, contant mesh, return shift • 

Clutch Wet, multi disc • 
Gear ratio: 1st 2.571 (36/14) • 

2nd 1.684 (32/ 19) • 
3rd 1.273 (28/22) • 
4th 1.040 (26/25) • 
5th 0.889 (24/27) • 



6 SPECIFICATIONS 

Primary reduction ratio 
Final reduction ratio US <D 

Overall drive ratio 

Electrical Equipment 
Generator (Dynamo) 
Regulator 
lgni tion coil 
Battery 

Starter 
Headlight type 

Headlight 

Tall/Brake light 

Speedometer light 
Tachometer light 

European 
us <D 
European 

us 
European 
us 
European 
us 
European 

Neutral indicator light 
High beam indicator light 
Turn signal lights US 

European 
Turn signal indicator light 
Oil pressure indicator light 
Brake light failure indicator light 
Hom 
City light 

Frame 
Type 
Steering angle 
Castor 
Trail 
Tire size 

Suspension 

Suspension stroke 

European 

Front 
Rear 
Front 
Rear 
Front 
Rear 

Front fork oil capacity (each fork) 
Front fork oil type 

Brakes 
Type Front 

Rear 
Brake drum inside dia. Front 

and width Rear 
Disc diameter 

KZ400D 

2.435 (56/23) 
3.000 (45/15) 
2.933 (44/15) 
6.493 (5th) 
6.34B (5th) 

Nippon Denso 021000.:3560 
Nippon Denso 026000-2490 
Nippon Denso 029700.:3430 
Yuasa 12N 12A-4A-1 

(12V 12AH) 
Mitsuba SM242 
Seald beam 
Semi-sealed 
12V 50/35W 
12V 35/35W l!l12V 36/36W 
12V B/27W 
12V 5/21W 
12V 3.4W X 2 
12V 3.4W x 2 
12V 3.4W 
12V 1.7W 
12V 23W x 4 
12V21Wx4 
12V 3.4W 
12y 3.4W 
12V 3.4W 
12V 2.5A 
12V 4W 

Tubular, double-cradle 
41• to either side 
27. 

102mm 
3.25S-1B 4PR, ribbed tread 
3.505·18 4PR, universal tread 
Telescopic fork 
Swing arm 
135mm 
80mm 
155-165 cc 
SAE 5W20 

Disc brake 
lnterbal expansion, leading-trailing 

180x30mm 
277mm 

KZ400S 

• 
• 

• 

• 
• 
• 
Furukawa 12N 5.5-4A 

(12V 5.5AH) 

• 

• 

• 

• 
• 
• 
• 
• 

• 
• 
• 
• 

• 
• 
• 

• 
• 

• 
• 
• 
• 
• 
161- 166 cc 
• 

Internal expension, two leading 
• 
180 x 30mm 
• 

• : Identical to KZ400D 
" : France Specifications subject to change without notice, and 

may notappty to e:very country. (J) : Italy 



ENGINE PERFORMANCE CURVES 7 

Engine Performance Curves 
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8 RUNNING PERFORMANCE CURVES 

Running Performance Curves 
US model 

''" 
,, V••• /' 1/ IT .. -

I , ... 1/ I 1/ 
IJ! I 

v ·~ 

Y/1 
·~ 

~ I v 
'vi· "'" 

100 

vl';/ !•· / 

80 

h (;- ); v,: 
GO 1 1'\. / 

IV '"-K :•0' 
/ / 

If__.. / v 
/ 

"' v 
/ v 

0 20 40 60 80 100 20 140 11 i0 10 ·~ ~ 

European model 

2000 

1000 

0 20 40 60 80 100 120 140 160 
Vehicle Speed kph 



ADJUSTMENT 9 

Adiustment 

THROT TL E C A BL ES 
There 3rc two thro u lc cables, t he accelerator Lh rollle 

c.ible fo r opening the buLter ny valves and the decelerator 
throttle cable for closing them. If the cable adjustmen t 
is: tOO loose from either cable stretch or lll.tl.ldjustmrnt, 
th<' excessive pl.ty in the throulc ~tip will m""" .t dd.ay 
in throt I l l· rCSilOilSC, cspcd.tlly oil low rpnl. Abo, the 
bUHI.!rt1y VJIVC:-. m.ty not open lully Jl rull th ro n le. Orl 
the u thcr h .u1d, it the c •• blc .tdju~l nH.•nt is h'lO tight, the 
throu lc will be lO•l SCt"'Sitiw .md h.~rd t() cont i'\'JI, ,uld the 
idling spct!d will I~ too hiRh. 
•~crew in fully the locJ... nuh ,and .te.lju)ting nuh .H the 

upper t.tnd oj the throllll· c.tbl c) :-.v .• , to give the 
t hrm tlc grip plclll)' ol pl.ty. 

• Turn back the decelerator throule cable ddjusting nu t 
3 turns. fhcre rnu)t ,:,till be pldy in the throulc grip; 
rr t here is not. loosen the lock nut .11 the lower end or 
the dl.'cclcr.llor throttle cable, turn the adjuster to 
~.:rc.t tc .1 ,m,dl ,1moulll o l pl.ty, M'ld rctiglncn thl.' I(JCI-.. 
nul. 

• Turn back the accelcr.nor thro n lc cable adjusting nu t 
until ju~l where the th rou le gtip play is virt ually gone, 
.tnd t ighten th e lock nut. 

• ·1 urn in tlu· dccclcr Jtor throttle c.1blc .ldju)ting mH luttil 
the dc~ircd .tmount o r thrott le grip pl.ly i!~ obt.lincd. 
lighten the lock nut. 

CARBURETORS ('74-'77 Model) 
1-\lthough some i ntcnul t:.lrburctor Jl.ut' (.In bl' .tdjust· 

l"tl by r\!pl;tccment, rt:po~iliunin~,ctc., t helll~ .adju.stmcm3t 
drl' COVl'rccl in the 1\'lainh!ll.lll(t.' St..'Clinn ur th!, nuntl.l1. 
The rollowing l"roccdurl· ccwcreo the idling .tdju,tmtnt, 
which is the atljustlllCnL necessary in pcl'iodic m.tinlc· 
t\.lllCC and whc1lcwr thl! idling Sl'll ing h.s,. b!.'\.'ll Ubturlx•d. 
This procedure abc> includes 1tw nccc:t~•ry st~p., lor 
obtaining prtlpcr c.trbur'-•tur ')ynchrtlnit.llinn. 

When the idling .,p\'cd is: too luw, 1lw cngirle nM~ 
st.all, .and when the ldlitlg SP'-~cd i:-. I()() hi>th . th~ lucl 
consurnption becomes excc>-sivc, .md .a rc.,ulting lack u1 
engine br.1kc nMy rn.:tkc the mutorcych.· diffit;;.Uit lo 
..:or11rol. Poor c.:trbur~tul ~ynchrmtintion will cJu~ 
unst,tbh: idling., ;,luggish thrulll~ r~spon.)c, ,tnd r\!duccd 
t.•nginc power Jnd pcrform~mcc. 

The rollowing procedure COtl)i)IS ol four part~: pn.·· 
l imin.sr~~ checks, J>t'C-Iimin.lry adjustment (somL·timcs 
necessary), idling .tdiu!!otmcnl, .tnd t.:Mburcto• ~ynd1ro· 
nit.tlilm. 
Prelimin a ry Checks 
• In ~)rd<."r to ubt.tin corr..xt idling .tdju~tm..-nt, first chc(lo.. 

.1nd then corrct;;t. ir nt'C~'~try, ahc following: 
V.olvc GINr.tncc (l'g. 1·1 ) 
Engine oil (Pg. 18 1) 
Spark pl u~' (l'g. 12 ) 
Ignition timing (Pg. 12 ) 
Cylindor compr«,ion (Pg. 114) 

Prel iminary Adjustmen t 
tr the engine idling ;, especially rough, it ma\' be 

necessary to make the ro11owing adjustment before 
making th e idling adjusunent: 
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• With the carburetors removed (Pg. 28, cable removal 
not necessary), change the position of the pulley stop 
screw if necessary so that the pulley rotation is stopped 
at the point where the butterfly valves arc parallel to 
the carburetor bore. Tighten the locJ.. nut after alter· 
ation of the screw position. 

• I nst.111 the carburetors (Pg. 29}, and check the throttle 
grip play (Pg. 9). 

Idling Adjustment 
• Start the engine, and warm it up for 5 minutes. 
• BacJ.. out the idling screw until the engine is at the 

lowest rpm that it turns over smoothly. 

• Turn both pilot screws to where engine rpm is highest. 
In this time, pilot screw opening is 1\IS turns from 0 
throttle open. 

• Adjust idling speed to 1,100- 1,300 rpm by turning 
the idling screw. 

• See if the engine rpm rises when the pilot screw po-
sitions are altered. If it rises, repeat the last three steps. 

• Screw in each pilot screw I /16 turn after the highest 
idle position has been determined. 

• Turn the throttle grip a few times to make sure that 
the idling !>peed does not change. Readjust if necessary. 

NOTE: With the engine idling, turn the handlebar to 
either side. If hc~ndlebar movement changes idling speed, 
then the throttle cc1bles may be improperly adjusted or 
incorrectly routed, or else they may be damaged. If cable 
adjus tment does not clear up the problem, find the cause 
and repair it. 

Ca rburetor Synchronization 
• Remove the vacuum plugs from each carburetor, and 

olllot(.h the Voll.UUm ):•tugc .tnd .td.tptcr (\pC(.t,tl hl•ll\). 

• With the engine running ,11 idling speed, clo!>e down the 
wcuum gauge int.1kc valves until gauge needle flutter 
i~ I I.!S~ thnn 3 em l lg. Normal vc~cuum gc~uge rcc1ding 
is '12- 27 em II g. 

• If there is a difference ot more than I em Hg between 
the two gauges, stop the engine, remove the fuel tank 
(Pg. 28 ). and usc the balance adjuster (special tool} 
on the balance adjusting screw to alter screw position 
to where the difference in readings is below I em Hg. 
Run the engine with the fuel left in the float bowls. 
When the screw is properly positioned, tighten the lock 
nut, stop the engine, and install the fuel tank (Pg. 28}. 
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• Walh th(' engine running, turn both ptlot \Cr~ws so lh4t 
the \'.JCuum g.1ugc re.lding ~~ !l- )j em Hg, Jnd then 
turn e.ach palot ~crew in 1/ 16 1Urrt. 

• Det.sch lhc \,tcuum ~Jugcs., Jnd sere'' in lhe v,1cuum 
plug(,, 

• lldjuSI the Idling Speed lo 1,100- 1,300 I pm with the 
idling screw. 

II .t ;cl of VJC\aum gauges is not .wt~il~lblc, cJrry out 
the following \ICpiii (or CMburetor ;yne,;hron il.llion. 
• Listen to cxhau;t noise. and pl,tcc your h.ands Jt the 

fCJf Q( the mufncr~ to (eel C..\hotUSI pt(\\UfC. 

olf lh4.'tC i' ,, dtfferencc in noi)C 01 -.·>.h.tu\t prc.,~urc 
~Nw~cn the ~.:.ylinder~. \top the engine, remove the fuel 
t.mk (1'~. 28 ), !.IfiLl USC the b.ll.tnCC oldju~t~r ( .. pedal 
1001) c.>n the b.a1.111ce .tdju"ting )(rcw to .tiler \Crew po-
~itlon to where the difrcrencc i) mlmmitctJ. Run the 
engin< with the rue! !crt in the llo.u howls. When the 
screw i) prgpc.•rly pCKitiorn.."d, tighten the lod, nut, ~top 
the cngn>e, Jnd insl.lllthc rucltJn~ (P~t- 28 ). 
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• Adjust the idling speed to 1,100-1,300 rpm with the 
idling screw. 

CLUTCH 
Stretching or the clutch cable causes the clutch lever 

to dC\'Ciop excessive play. Too much plJy will prevent 
the lever rrom rully diseng;Jging the clutch .md will rcsuh 
in shirt ing dirriculty and possible clutch or transmission 
damage, Most of the play must be adju;tcd ou t, but a 
liTIJII Jmount has to be lcfl so tha t the clutch release 
lever will function properly. 

lk!t1tks c.lblc stretch, clu tch plate \\CJr Jho causes 
lhc clutch 10 go out or adjustment. Thi) \\CJf (41Use> 
the plJ) b<l\\ttn thc push rod Jnd the ad!usting screw 
gr•<Ju•lly to diminish until the pu>h rod touchcs the 
Jdju)ting screw. When this play is lo,t, the clutch wnl 
1101 cng..1gc fu lly, causing the clutch to ;,lip. 
NOT'E: Even though there i~ the proper dmount o f play 
Jl the c,;lu u:h lever, dutch lever plt~y .1l onc c.tru,ot be 
uwd to c.ktcrminc whether ur nol the duh:h requires 
o,~dju~otmen 1. 

1 h\' Jclju,tm~nt procedure which follow) comp~.!nsat~s 
for both CJblc str.:tch and pL.ue \\C.U. 

• Slide up the du-sl C<>''t."f' uff the .1d1u"""~ nut .u the 
center C)t tht dutch ublc. 
eScu~·w in fully the lod. NJl dnd .adJu;t.n~ nul .lt the 

t4!ntet of the clutch cable to g.i\e the cJbh: pltnt\' of 
piJ). 

' 

• LothCn th.: loct.. nut .u the dutt.h h.'\'l!r ju\t ~nnugh )\) 
th.ll the .tdiu)tet will turn I n..-cl~ •• uHJ th\!n aurn the 
.ldtU)ttr to m.llo.c J. 5-6 mm g.tp bct""--cn the .ldjustcr 
Jnd lo<~ nul, 

S ... Gmm 

~' ' .~ 



12 ADJUSTM ENT 

• Rrmo\'e the dutch adiusting cover. 
• Loosen lhc loc~ nul, and bdc~ uullhc clulch adju~ling 
screw 3 or ·~ turns. 

• Turn In I he .ldju)ling screw lO where h hCC()InC>Stlddcn-
ly hard to turn. Thi5 i!, where the clutch begins to 
engage. 

• Bad. out th~ ,\dju~ting screw Y, turn rrom that point, 
Jnd 1i~h1cr. lhc luc~ nul. 
•Ta~c up all lhc cable play wilh the Jdju,ling nu1 a11hc 

ccnt-.'r uf th4.' 'Jbfc, and then tighh:n lhc lud. nul. Slide 
lhr du\t CO\Cr bad. down. 

•Turn the Jdju\ter .u the clutch lcvct M> thJt lhc clutch 
lever wiiiiMvc 2-3 mm of pl.ly ,1, )hO\Hl in Fig. 1 5~ 
,md I hen tighten the lock nut. 

2-3 mm @ 

,_ 

t 
• RcpiJce the dutch adjusting tO\ cr. 

SPARK PLUGS 
Spark plu~ clcclrodc ,..,., will widen the gap and 

cause miv)in); • .nd difficulty in !1-ldrting. Too narrow a 
gap J\ .l r.,~,ul1 Of maladjUSlnlCill will .tbO (('SUI1 in poor 
pcrform.mcc since the srnall gcap will p1·oducc o nly a 
wc.tk SJ'M". 
• Remove the spark plugs using a spark plug wrench. 
eGican the spark plug preferably in a sand·bl~ting 

device, and lhen clean off any abrasive parlicles. The 
plug may al~ be cleaned using a high Oash-poinl 
~lvent and a wire brum or olher ~ilable 1ool. 

• Measure lhe gap wilh a wire-type lhickness gauge. The 
gap mould be 0.7-0.8 mm ; if it is not, bend lhe outer 
electrode wilh a ~itable 1001 to obtain lhe correct gap. 

0.7-0.8 mm 

• I ighlcn the •par~ plug> into the cylinder head with 
2.5- 3.0 ~~·nl ( 18.5-22.() 11·11>'>) ol IO(<JUC. 

IGNITION TIMING 
Incorrect ignition timing c.an CJUSC poor pc1·formancc, 

J...nocking, O\·crhe.Hing, and serious engine cJ.am.tge. Pc· 
riudic .tdju~tmcnt will be ncccs~ry to comfX'nsate for 
we,u of p.1rh, Jnd the ignition' timing ""''' ~checked 
whcnc\'cr i~nition related parts hJ\~ bc'l!n diYs~mblcd 
or rcpl.tec-d. 

Correct ignition timing is .tchiC\'\!d by firo,t obtaining 
tl1c correct mdximurn contacl brc.ak\!r rmint ~;,p Jnd then 
ddju)tlng the pl})ition o f the .-dju,tiu~ pi.•IC. Ofwn the 
n~t \lCI) I'CIUtn~ lhO Liming very CIChC I() the correct 
origin.tl ,c uing. Once the Liming h <l) been .tdju,tcd, it 
m.ty bC' dlCLkCd I or dCCU r-dCY by the \hC or .• ~ I robe ligh l, 
• Lc.wing the ignition switch turn4.•d oil, turn lhc engine 

>top ~witch 10 one of the OFF posilions. 
• Remove th~ contact breaker cover. 
• Using ct 17 mm wrench on the cr.lnlr..sh,lh, turn the 
engine unlil the contact brcalr..cr pointS Jrc at their 
wit.h!)l 01>cning. 

• Dclerminc the site of the point g.1p wh h il thickness 
gauge. The proper gap is 0.3 - 0.'1 mm. 

• II the gap is incorrcCI, loosen lhc comac1 brca~e< base 
screw, open the points using a slot screwdriver on the 
comocl brcake< base pry point, and inStn a blade thick· 
ness of 0 .35 mm between lhc points. Rcmo1•c lhc slol 
scrcwdrh•cr, tighlcn the contact brcdkcr base screw,and 



remove the blade{s). Again turn the c ratlkshaft, and 
recheck the max imum point gap. 

• Turn Lhc cranksh3 ft so that the "F" mark on the timing 
adv.lncer is aligned with the timing mark as shown in 
l' ig. 19. 

• Connect an ohmmet.cr set to the R x 1 ra•tge across the 
C0111act breaker po ints by securing one lead to chassis 
ground (such as t he crankcase) and attaching or hold ing 
the o ther lead firmly on the contact breaker spring or 
to Lhc contact breaker lead. 

• Lomcn ll1e con t.."i.ct. breaker plate screws (3) just enough 
to ~Il l ow the pl':.t tc to move. 

• Using a screwdriver on the contact brc;:1kc r f) laLc pry 
point, turn the pla te u ntil the con tact b reaker points 
arc just at the point o( openins, The ohmmeter needle 

ADJUSTMENT 13 

stan s to rise when the poin b jus t begin to open. At 
thb point, tighten Lhc corHl\CL brc.tkcr plate screws (3}. 

• Turning the c rankshaft counterclockwise, check to sec 
if, when the needle jumps, the "F" mark is aligned with 
the t iming mark. If not, readjust. 

•Check the point gap after ignition timing adjustment. 
• Disconnect the o hmmeter leads, a nd turn the engine 

stop switch back to the RUN position . 
.Connect up a strobe light in th e manner prescribed 

by the manufacturer in order to check the ignitio n 
l iming under o perating conditions. One example is 
sho wn in Fig. 22 . 

Ignition Timing Test 

I. lgnil ion Coil 
2. Spark Plug Cap 

3. Strobe Light 

• Start the engine, and direct the light a t the timing 
mark. AI idling speed the timing mark and the "F" 
mark o n the timing advancer must be aligned for 
correct lo w rpm ignition t iming. At 3,000 rpm or 
higher the timing mark and the pair of lines on the 
Liming advancer as shown in Fig. 23 must be aligned 
for correct high rpm ignition t iming. 1r both low and 
high rpm ignition timing arc incorrect~ adjust the timing 
as just explained. If either low or high rpm ignition 
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timing '' umctt but the other i!t not, examine the 
toming .advJnCcr mechanism (Pg. 166). 

lht n\Chl J)H.:Chc mcdrl~ to c;ct the m.tx1mum point 
gJp h w u.,c ,, dwull 11nglc tester hl\h~.td ol .t thickness 
g..tUgC. II .1 dwell ,mg,!c IC)lt'r i!t U\Cd to \CI the g.sp, 
)Ub~tiwtc the fullnwing )tc-p~ for the fir't l live :.tcps in 
the ..tbuve proc.~durc. 
• Rt.·movc the conl.act bn:akcr CO\cr. 
eConm,"CI th4• dwell ,m~Je tcsh.'f' lc-.td to Ch,,,,j-, ground 

()lith .. , I he frJmc or cranJ...cd~) ••nd the + lc~d to the 
cont.tcl brtot~tr )J)ring or wmc c:\p~d p;lrt ol the 
cont.ttl hrc.Jh.cr lc.td. 

• If .t dwell .mglc LC)h:r calibr.ttcd in degree; i) U')cd, 

tum the ...clcctOC' J...nob 10 the lo"'c't c.1m lobe )CUing. 

• St..rt the engine, .and let it idle. 
• Note the- reading on the tester. The dwell Jnglc ~eci

ric.dtion '' IMS-1~5° for J tc-,tcr t.llihr.ucd indc."gR""C) 
>nd S I - S4 " for one <Jiib<'Jtcd in porcenaage, If I he 
1e~1cr SccUing i5 for more than one camlol~, the reading 

• on lhe tester mu)l be multiplied by the.' c.1m lobe 
nun1bcr to obl.tin the correct dwell .1nglc. 

•I f the dwell .tn~lc h not the s.1mc ·'" the ~pccifictltion, 
loosen the cont.:~ct breaker base screw j\tS1 e nough so 
th.H d ~lot "crewdl'iver at the cont.tCI b, ~:,tcr pry poim 
will he .tble to change the gdp, ,,djw.t the jl,.lp until the 
dwell .mglc \pCcification i> obt.tin('d, .md then tighten 
the )Ctcw. • 

• Stop the e ngine, dbconncc t the tc .. tc.•t, .tnd replace' the 
cont.lct hrc.tkc.r co\fcr. 

NOTE : I he dwell angle is the olllJ.IUI M r.tn~c for which 
the cont.act bn.•.tlo.cr heel is off the c;.1m lobe .tllowing the 
current to flow to thC" ignition coit prim.tty winding. 

VALVE CLEARANCE 
V,ti\'C .md valve scat wear dccrc.a~s valve clearance, 

upscuing v.Jlvc timing. If valve ctcardnce is left unadjust· 
cd, the "CJr will C\'Cntually C.lUSC the v.alvc~ to remain 
partly open, which lowers pcrfomunce, bunu the valves 
and VtJivc )Colts, and may cause serious engine damage. 

V,tlvc cll'dr.lnCC for each valve \ohOuld be checked and, 
if incnrrcct, .ldjus tcd in 3ccord;lncc wilh lhl' periodic. 
nt.tint en,mel.! ch.trt (Pg. 180) Joel .tny t imc th;n clc,tr<u'lcc 
m.ty h.tvc been a(fcclc d by diMsscmbly. 

When 1.Jrrying out adjustment, he co~rclul to cldjust 
''ithin the ,pccificd cledr.mcc. Adju\tin~ lO a larger 
VdiUC will bolh diSIU(i:) \.l)\'C timing ,IOd I.;JUSC engine 
noi)C. 
NOTE : V,ll\'t' clearance must be ched .. cd when the 
engine i\ cold. 
• RcrnO\C the contact breaker CO\fCf, 



• Remove the valve clearance adjuster plugs (4) and the 
cylinder head cover caps (2). 

• Using a 17 mm wrench, tum the crankshaft counter· 
clockwise while watching the movement or the inlet 
valve (the valve to the rear) on ihe righ t side. When the 
valve has just nnished opening and closing (moving 
downward and returning upward), turn the crankshafl 
in the same direction (counterclockwise) ror about 
another ~ turn unt il the "T" mark (the line adjoining 
the "T") on the timing advancer aligns with the timing 
mark. 

• At thb C(Jil~shaft POSIIIOO, the piStOn in the right 
cylinder h oil the end of i~ comptCS>iOn itrO~C ~uch 
th.H the inlet .tnd cxh.IU)t vdlvc lor the right cylinder 
C.IO b< Ch<'CkCd (or clearance .tnd then oldjusted ir 
ncCC\'MIIy, I hl' correct clcar.mcc for thu inlcl .md 
exhaust valves is 0.10-0.15 mm . 

.Check the valve cle.1rance by slipping a 0. 13 mn1 th ick-
ncis g.auge bl.1dc between the roc~tr .trm .tnd the tip 
of th(' vJh·e ~tem. If the clear .. ncc is corrcc1, lhcre will 
bo • >light reii>tance a; the blade is mo•ed. 
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• If tht \';)he cleArance is incorrect, IOO>cn its rocker 
shaft lock nut, and turn the shaft with il scrc"drhl'r 
to\Vards (+) ror extra dearance. Slip the thickness 
gauge blade between the valve and rocker atm, and tum 
the rocker shaft towards (-) so that the valve and 
rocker arm are separated only by the blade. Pull out the 
blade, and tighten the lock nut with 2.S- 3,0 kg-m 
(18-22 ft·lbs) or torque while u;ing the \',tlvcclc.rJnce 
adjuster (,pccial tool) to keep the rocker >h.1rt rrom 
1urning. Recheck th<' clcar,Hll;:e, .utd r~.tdjust ir 
necc)wry. 

NOTE: Wh~n .1djus1ing \'JIH· clc.uJnc'-'l, JIW..t)' l..-.~<'P 
1h4.• rocl..cr ~hah punch mark on c.lch ..h.llt pO'ooitioned 
inward f.Jcing the (+) ( ) marks. 

• Arrcr rini~hin~ with th(' righa cylinder v.li\'C\, turn the 
cranl..)h.J.fl counterclockwise one full IUrn so lhilt the 
"T" m.rk ag•in •ligns with the timing m.trk. Check 
ahe ldt cylinder vahes, and adju)t ir nccc))•1r), 

• Replace the parts which w·ere remoH~d. 

CAMSHAFT CHAIN 
COim).h,trl chuin .tnd chain guide we.1r C:,\U)C) thl! ch.tin 

to develop slack, which will cause noi'iC and mJy result 
in engine doamo~ge. To keep 1hc c:hain rrom m.tlo.ing noi!.C, 
periodic Jdju5otmcnt i) necessary in .lccordJnce \\ilh lhc 
periodic maintenance chart (Pg. 180). Howc,cr, ir the 
adjusamcnl fJil~ to keep the chdin front mJ~ing noise, 
t.hc chain guides h3\'C probably worn pJM 1hc ~cniu 
limit and will need to bo replaced, 
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•Rcmov~ the contotc.l brcab.cr CO\'Cr, 

• Remove the chain tensioner cap dnd 0 ring. 
• Turn the <t~n~V.aft counterclcxkwi>e while watching 

the pulh rod (in the center of the pu\11 rod guide) mO\C 
in Jnd out. Continue turning the cr.mk.JlJh counter· 
clod.wto,c until the push rod ag\un I'Cotchc!. th~ inner 
mu.,t pthttiun, .:tnd then stop. 

CAUTION: Oor~·t turn 1he crankshaft backwards (clock· 
wise). Turning tho cnmkshaft b;lckwMcls moy cause im· 
proper adjustment. 
• Luu-,cn thl' luc"- nut, .md screw in the Pll\h rnd .:uidc-

until the end' uf thl' pu-,h rod )tUidc .wd Ptl\h rnd .tre 
flu,h, 

CAUTION: Be sure that the ends ore ilu sh. If the push 
rod guide is overtightened so that the push rod sticks out 
even only 0.5 mm, the tensioner or chain may become 
damaged. 
• Tighten the loc~ nul. and replace the chilin tcn~ioncr 

c•p •nd 0 ring. 
• Rept,.ce the cont.Jct breaker cover. 

STEERING 
I ur "'f~ty, the ... tecring ,hould ,llwJy~ be kept dd· 

ju,tcd 'I() th.n th~ hdnclcbar will turn freely but not 
h.a,._. ... ~~..e""'' e pl.ty. 

If tht• .. t.:e•ing. i~ too tight, it will be difficult to tum 
the h.mdlebar quickly, the motorcycle mJy pull to one 
side. .and the c;tcering stem be.lnngs m.ay become 
dam.tged. If the steering is too loose, the h~ndlcbar 
will vibr,nc, and the motorcycle will be u nstable and 
difficult to sh.:cr in " s traight line. 

To check the steering adjustmen t, lir,t pl,tce " stand 
or bloc~ under the engine so th.u the front wheel is 
miscd ofl the ground. Push the handlebotr lightly to 
either )ide; if it continues moving under il~ own momen-
lUm, the steering is not too tight. Squ~tting in front 
of the motorcycle, grasp the lower ends or tho front 
fork •t the •xle, and pum and pull the front end back 
and forth; if no play is felt, the steering is not too loose. 

• l,ut the motorcycle up on ih ttnlcr \tJnd, .1nd jack 
or prop up the engine so th.ll the rront wheel will 
be off the ~round, 

• Loosen the \tccrin~ ~tern hc&~d bol t .uu l the cl.tmp bolt. 

• U,ing ahe '1cm nul wrench (~t.idl tool). turn the 
~leering ,acm loc.;k nul down (clockwhc) to tighten 
lhc ,h!crin~ or up (coumcrdcxlwl'-4!) 10 loo'-CO il 

• Tighten down the s teering stem hc,Jcl boll with 5.5 kg·m 
(40 ft·lb>) of torque. 

• Tighten the clamp bolt with 1.6- 2.2 kg·m (11.5-
16.0 ft·lbs) or torque. 

• Loosen the lower clamp bolts oo the left and ri!ll>t 
V.cxk absorbers to let the tu~ rese.u themselves, 
and then tighten the bolts with 2.0-3.0 kg·m ( 14.5 
-22 ft·lbs) or tOrque, 



eChcd. the itecring again~ and readjust if necessary . 
• 

WHEEL BALANCE 
To imp1·ovc s t:tbility and decrease vibn'llion at h igh 

speed, the rront <~nd rear wheel s must be kepi balanced. 
Chctk ,md b,tfance each wheel as follows: 

• Remove the wheel (Pgs. 72, 74, 77) . 
.Check th31 .all the spokes arc tightened evenly. 
• Suspend the wheel so thai it can be spun rreely. 
• Spin the wheel lightly, and mar~ the spo~c at the lop 
when the wheel stops. 

• Repeat lhi; procedure several times. II the wheel stops 
of it.s own accord in various posi tions, it is well balanced. 

• However, if the wheel always stops in one position, 
.~uach " b11l ancc weight loosely to the marked spoke. 

® 

• Rotate the wheel ~ turn, and see whether or not the 
wheel stops in its new position. I( it doei, the correct 
balance WCighl is being used. 

• If it doc' not, 11·y other balance weight.. untilth~ wheel 
.. tayo, in po~ition when rotdiCd ~ wm. 

• Rot;uc the wheel another ~ tu1n and then :'I001her 
% LUI'n Ill ~cc iC the wheel is correctly btll,tnccd. 

• RcpCllt the en Li re procedure as many tin1C> ,)s necessary 
to dChicvc correct wheel balance, dr1d the n clanlp on 
the baiOlncc weights rirmly using plicr~. 

• Mount the wheel b<1ck onto the motorcycle (Pg:,. 72, 
74, 77). 

NOTE : B.tiJnce weigh IS arc available rrom KJwasaki 
Deale<> in 1 0, 20, Jnd 30 gram silts. An imbalance 
of le" th.an l(J gram> will not u>tMIIy •• rrect running 
stabilily. 
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FRONT BRAKE LEVER (Only on KZ4000) 
Disc and disc pad wear is automaticall) compensated 

for and has no affcc:t on brake lr,cr JC.tion. Ho"n·er, 
the bral..~ lc,•er may occasionally require adjustment due 
to wear inside the lever as>embfy itself or in c.ue of lever 
di~'hsembly. E>..ce>!.i\•c pl.ty mu)t be t.JJ..cn up 10 ke-ep 
the lever from vibrating, but enough piJy mu,t be- left 
to cn;,urc ,, full brJking stroke. 
• Straighten 1hc potrt of the \v-dshcr that is brnt over the 
side or the adju sting bolt lock nul. 

• Loosen the lock nut, turn the- adjusting bolt .l frJction 
or J turn so that lever play is under j mm .. Jnd rctighh.'n 
the l<x~ nul wtth l.l)- l.l ~g-m ( 11- lt..S ll·lb,) <>I 
torque. 

Undcr5mm@ 
t 

• Bend b.tck pan of the washer 0\'\!1' lhc :.ide of the loci.. 
nut. 

FRONT BRAKE (Only on KZ.IOO~) 
Brdkc lining wear, drum w~.Jr, and co~blc o,trctch cause 

the br-aJ..c to .,.'0 out or adjustment, incrc~l)ing le\cr pia\ 
and dccrc.b1ng braking effecli\·crlC~). Br.tJ..r adju~ttmcnt 
10 compen~ullC for this cOnsish of three \.UC:CC~.,i\e adju,l-
mcnh: c.1m IC\'Cr angle, brake shoe .,ynchroniJ,ation, bral..e 
lever. 

1r br.ake clr.1g i< detected during br.tkt .tdju<tmcnt, 
o r if the brake does. not retu rn Lo it .. rest position 
quic~ly UilCUl release, dbasscmble l11c br.o~c (l'g. 7 5 ) 
and inspect for wear or damage (Pg. 145). 

On the ou'-'idc or the front bra~c panel there is a 
bral.e lining wear indicator. Whcnc"cr the indicator 
has gone past USABLE RANGE, the brake sltoes must 
be rcpl•ced immediately and the other 1.-ake parts 
examined. Adjustment alone cannot tompcn\ate for 
1hc wcdr of a brake wom past the U!t41blc r dllt;c. 
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Cam Lever Angle 
• When the bra~c i> fully applied, the prim.ory brake c.>m 

)C\'Cr ,/owld be Jt an 80-90° angle with the threaded 
c~tcn~ion of lhc brdkt Cdble, at the ~me time as which 
the ,econddry brake cam lc•cr should be p.rallel with 
the prim.uy br~al..c cam lever. If they MC not, remove 
thr c;.un lever, ,u1d the-n remount lhcm .u new pollitions 
on Lhl' ,h,1h~ to rtchicvc the J>ropcr c~nglc, or loosen Lhc 
loc~ nul .mel turn the connccling rod to nMkc the two 
cam lever' l>•l(11llcl. 

CAUTION: Since a cam lever angle greater than 90° 
reduces braking effectiveness. this adjust.ment should 
not be neglected. When remounting the cam, be sure 
that the posi1ion of the indicator on the serrated shaft 
is not a1tered. The change in cam lever anglo is caused 
by wear of Internal brake parts. Whenever the cam lever 
an~e is adjusted, also check for shoo drng and proper 
lever operation, taking particula r noto of the brake lining 
wear indicator position. In case of doubt as to braking 
effectiveness, disassemble and in.spect all internal brake 
parts. Worn pans could cause the brake to loc,k or fail. 

Brake Shoe Synchronization 
• Put tho motorcycle up on its center st::~nd, and jack up 

Ol' prOJ) up the engine so thai the l ront wheel is off 
the ground. 

• Loo.:;t!n the lock nut and tum the connccling rod one 
tum in <&r,.,;tion •A•. T his procedure backs off the 
-,ccondJry br .1"-e shoe so that it will not operate when 
the primJry ..hoc contocts the inside ~t~rf•ce of the drum. 

, 

• While .,pinning the wheel lightly, turn in th e .1djusting 
nut until 1hc primary shoe ju.,l ~t.trh tWLhing the 
drum. When the ,hoc sldrb touching tho drum, light 
dr•ggong c•n be felt or hc.ord. 

• Spin ning the wheel lig,lllly , tum the connecting rod 
in dirce~ i on ~~a" until the secondary brake sh oe just 
)ldth dr.tgging on the drum, ttnd then tighten 1hc lock 
nut. 

- / 

Front Brake Lever 
• LoO>Cil the l oc;k nut al the fro111 br.tke l ever, screw 

the ,odju,tcr [ully in, and tigntcn the look nut. 

• Turn 1hc adju~tjng nut on the lower end of the front 
brake cable so that when the br•ke ;, fully .opplied, 
there i> 55 - 65 mm space leh between the throule 
)Vip •nd the end of the brake lever. 



@ 
55 65mm 

REAR BRAKE 
Brake lining and drum wca1 cau)r> the rcar brake 

to go out or adjusunent. increasing pcdJI play Jnd 
dccrca)ing brd~ing errcctivcncss. ReM br.tlr..C ddiU>tmem 
to (jomp..:n~.uc for t his actu.tlly conshh of 1hrcc >UC· 
ct! .. ,ivc ,adju,tnh.·nh: brake pcd,ll pu,itiun, t.:.tm lever 
.tnglc, oHld lJr,tkC pedal travel. 

If br.akc dr.tg is detected during bt,akc atJju~tl"'1<.'nt, 
diSd>SCmblc the brake (Pg. 78 ), and in,pccl for wear 
or dam,ogc (Pg. 145). Also, if the brJ~c pedal docs 
not rclUrn to ils rest position quickly upon release, 
inspect the brdke for wear or dam•gc. 

On the ouljidc of the rear br•kc p.tncl there is a 
br.alo:c lining wear indicator. \Vhenc\'Cf the indicator has 
gone po~sl USABLE RANGE , the brake shoc1 must be 
immcdidtcly replaced and ahe other bLJkc pdrts ex-
amined. Adjustmcrn alone ctumol compcn!liUC for the 
wc<tr of a hrakc worn past USABLE RANGE . 

Brake Pedal Position 
• When the brake pedal is in its rest position, it should 

be 20- 30 mm lower than the upper ,urf,cc of lhc 
right front l<,ot rest. If it i~ not1 first loosen Lhc 
adjusli n~ nul on the end of ~1c br,okc I'Od to give 
the br,l~C pedal plenty of pl.)y. 

:w--
Cfl!ut'f3] •) 

• Loo;cn the brA~c pedal •dju>ting boll toe~ nul, tum 
the Jdju<Ling boll to obtain the correct pedal position, 
and ti~htcn the lock nuL 
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Cam Lever Angle 
e \Vhl'n tht:- bc'.:tt...e b full\· .spplicd, lhc brJl..t \:am len~r 
should come L<> • .n 80- 90• angle wi lh the brJ~c rod. 
11 i1 doc .. not, remove the c,mliC\'CI, .uuJ 1hcn 1cmount 
i1 .tl •' new pO!.itiOI''I on the )h;1lt fm the propc1 Jngl('. 

CAUTION: Since a cam lever angle greater than 90° 
reduces braking effectiv·eness. this odiustment should 
not be neglected. When remounting the cam. be sure 
that the position of the indic.ator on the serrated shaft 
is not altered. The change in cam lever angle is caused 
by wear of internal brake parts. Whenever the cam lever 
angle is adjusted. also check for drag and proper pedal 
operation. t aking particular note of the brake lining wear 
indicator position. In case: o f doubt i1S to braking 
effectiveness, disassem ble and inspect Ull internal brake 
parts. Worn parts could cause the broko to lock or fail. 

Brake Pedal Travel 
• Turn the ,tdju,ling nul on the end of the brd~c rod so 

lh.tl the brake pedal has 20-30 mm or Lr•\d from the 
re>l positioo lO the fully Jpplicd p<»ilion \\hen lhe 
br.~c pcd.tl is pu,hed down lighli) b) hand. ... 

20;-JO mm 
aBZAP:V •) 
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• Rotalc the rear "'heel to chec~ for brake drag. 
• Operate the pedal a few times to see thou it returns to 
ib rc_.,l po~ition from the fully applied position im· 
medi.llcly upon release. 

• Check the rc.tr br•kc light switch adju<tment. 

BRAKE LIGHT SWITCH 
The front brake light switch of the KZ400D mounted 

in the stem base, operates hydraulically and 'is not ad-
justable. The front brake light switch of the KZ400S, 
mounted on the front brake le,•er, is operated by simple 
electrical contact and should not need adjustment. 
However, the .rear brake light switch, activated by a 
spring at tached to the brake pedal, requires periodic 
adjustment to compensate for any change in spring 
shape of tension. 

Chcc~ the operation ol the switch by turning on the 
ignition ,witch Jnd depressing the bra ~c pedal. The 
brake light >hould go on after 15 mm of pedal travel 
or shortly belorc the hrake pedal re.iche> the fu ll y 
~pplicd po, ition. 

15mm 
I 

13W z J;tr:'fl 

J 

•Tum the >witch adjusting nut up or down so that the 
brake light will go on after the correct amount of brake 
pedal travel. A higher switch pcxi tion will make the 
light ~o on after less !ravel. 

Lightsllntor 

CAUTION: To avoid damaging the electrieel connections 
inside the switch. be sure that the switch body does not 
tum during adjustment. 

DRIVE CHAIN 
Ch,lin .tnd sprockeL wear causes the cht~in to lcngLhcn, 

which result~ in po\ver loss, acccl er.:Hccl chain and 
sprockc l wear, dl'ld increased noise. A lengthened chain 
which i; not adjusted properly may possibly be thrown 
orr the ;proc~c ts or break. A chain that has been 
adjusted too tight will wear excessively and possibly 
brca~. 

To detennine whether or not the chain requires 
adjustment, first set the motorcycle up on its center 
stand (on the side stand in the case of KZ400S}, rotate 
the rear wheel to obtain the location of the least slack, 
and measure the vertical movement midway between 
the sprockets. If it is less than 15 mm or more than 
30 mm (less than 10 mm or more than 25 mm in d1e 
case or KZ400S), adjust the chain so that the vertical 
movement will be about 20- 25 mm (15-20 mm in 
the case of KZ400S). 

CAUTION: A chain worn past the sorvice llmil (Pg. 1391 
should be replaced. Such wear cannot be adequately 
compensa·ted by adjustment. 
• RemO\-e the dip, and loosen the nul ,u lhc rc.ar end 
of the torque link. 



• Remove the tiXI c colter pin, and loosen the axl~ nut. 

• Loosen the coupl ing sleeve nut. 

• Loosen th e tcrt and right chain adjuster lock nu i.S. 
olf the chain is too tight, back out the left and right 
chain adjuster bolts, and then kick the wheel rorwt1rd 
until the chain is too loose. 

• Turn in the left and right chain adjuster bolts evenly 
un til the drive chain has the correct amoun t of slack. 
To keep the chain and wheel align ed, the notch on the 
left chain adjuster should come to the same swi ng arm 
mark that the right chain adjuster notch comes tQ, 
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• Tighten both chain .1djus,ter lock nuts, and th€!n tighten 
the coup! ing sleeve nut SI!CUI'Ciy. 

• Tighten the axle nut with 1 0-14 kg-m (72-1 01 ft·lbs) 
of torque. 

• Rota te the whc..:l, measure the vcn itJl movem-:nLdg.lin, 
;:md rc,•djust if ncccssilry. 

• lnscn J new cotter pin through the axle nut .tnd ttxlc. 
•T ighten the torque li nk rear nut with 2.6-3.5 kg-m 

( 19-25 ft·lbs) o f torque, and replace the clip. 
• Check the rear brake adjust1nent (Pg. 19) and the 

rear brake light swi tch adjustment (Pg. 20}. 

REAR SHOCK ABSORBERS 
The rear shock absorbers can be adjusted to one of 

live positions to sui t riding conditions. They can be left 
soft for average riding but should be adjusted harder for 
high speed riding or ridi ng on bad roads. Shock <~bsorbcrs 
adjusted ci thcr too soft ortoo hard .odvcrscly affect riding 
comfort and stabi lity. 
• Turn the adjusting sleeve on each shock absorber to ~1e 

desired posi tion with a hook spanner. The higher the 
ddjusting sleeve is positioned, the sttongcr lhc '>pring. 
tcnsionJ dnd the harder the ride. 

• Check to sec that both adjusting sleeves arc turned 
to the same relative position. 
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HEADLIGHT 
Tho headlight ooaon is adjustable bo th horizon tally 

and vertically. If no t properly adjusted horizontally, 
the beam will point to one side rather than straight 
ahead. 1r adjusted too low \•ertically, neither low nor 
high beam will illumind tc the road far enough ahead. 
If adjusted too high vortically, high beam will fai l to 
illuminate the road close ahead, .md low beam will blind 
oncoming drivers. 

Horizontal Adjustment (Only on US model): 
• Tum in or out 1hc smilll )c rew on the headlight rim 
until th..: beam points sll'aight ahead. 

Vertical Adjustment: 
• Loo)cn the headlight housing mounting bol ts. -@ 

Horn Current Measurement 
Horn Button 

')T(' Bl:tck 

" / 
I I I 

1111 11: ~ BaLLery 

• Move the headligh t up or down by hand to where the 
vertical aim is corrccl. 

•1'ightcn the headl ight housing mouming bolts. 

HORN 
The horn contacts wear down after long use and will 

need LO be adjusted (rom time to time. Turning in the 
adjustil'\g screw compensa tes: for contc1ct wear. tr sa tis· 
factory horn performance cannot be obtained by this 
~rdiustment when the rest of the electrical system is 
funationing properly

1 
the horn must be repl-aced. It 

Cdn not be diSdS:,~oembh.:d. 

CAUTION: Do not turn the adjusting scmw in too far 
since doing so will increase horn current possibly burning 
out the horn coil. 
•Di~connect the blad. horn leads, c1nd connect an am· 

meter hl series to the horn circuit. The + ammeter 
lead goes to the hom tcrmin:~l lead omd the - ammeter 
lead to the rcrnilining le<td. 

• Fully loosen the adjusting scrt.!W lock nut. 
•Tum on Lhc ignilion key 

1 
-and keep the horn buLton 

pressed while turning t he horn .:rdjusting screw. Adjus1 
for lhc best horn sotmd wh ile keeping the current 
bctwccrl 1.8-2.5 ampcr·cs. 

• Tighten lhc adjusting screw lock nut. 
NOTE: The hom ,..,illr\Ot sound properly if IL is mount
ed incol'rccLi y or ir any cable or other p<trt is touching it. 

0 
r\ A Blcrck 

u - + 

r Brown 

\ I 
Hom 

Fuse 
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Disassembly 
INTRODUCTION TO DISASSEMBLY 

Detai l has not been spared in this section in order tha t the motorcycle can be not only taken 
apart but also put back together properly as wel l . Photographs, diagrams, notes, cautions, and 
detailed descriptions have been included wherever felt necessary. Nevertheless, even a detailed 
account has limitations; a certain amount of basic knowledge is also required for successful work. 

Especial ly note the following: 
(1) Force 

Common sense should dictate how much force is necessary in assembly and disassembly. 
If a part seems especially difficult to remove or install, stop and examine what may be causing 
the problem. Whenever tapping is necessary, tap lightly using a plastic hammer. Use an impact 
driver for screws - particu larly for t he removal of screws held by a locking agent in order to 
avoid damaging the screw heads. 

(2) Torque 
The torque values given in this Shop Manual should always be adhered to. Either too little 

or too much torque may lead to serious damage. Use a good quality, reliable torque wrench. 
(3) Lubricant 

Don't use just any oi l or grease. Some oils and greases in particular should be used only in 
certain appl ications and may be harmful if used in an application for which t hey are not intended. 

(4) Lubrication 
Engine wear is general ly at its maximum while t he engine is warming up and before all the 

rubbing surfaces have an adequate lubricative f ilm. During assembly oil should be appl ied to 
any bearing surface which has lost its lubricative f i lm. Old grease and dirty oil should be 
cleaned off. Deteriorated grease has lost its lubricative quality and may contain abrasive foreign 
partic les. 

(5) Press 
A part installed using a press or dri ver, such as a wheel bearing,.should first be coated with 

oil on its outer or inner circumference so that it w i ll go into p lace smoothly. 
(6) Oil Seals 

An oi l sea l guide is required for certain oi l seals during installation to avoid damage to the 
oil seal lips. Before a shaft passes through an oil seal, apply a I ittle oil on the lips to reduce 
rubber to metal f ri ction. 

(7) Gasket 
When in doubt as to t he condition of a gasket, replace it wit h a new one. The f itting surfaces 

around the gasket should be free of foreign matter and perfectly smooth to avoid oi I or com
pression leaks. 

(8) Edges 
Watch for sharp edges, especially during major engine disassembly and assembly. Use a clean 

piece of thick cloth when l if ting the engine or turning it over. 

ENGINE 

Removal : 
• With the motorcycle on itS center stand, place an o il 

pan beneath the e ngine, and remove the engine oil drain 
plug and oil filter to drain out the oil. The drain plug 
and oil ril ter may be replaced once all the oil has d rain· 
ed out or later duri ng engine installati on. 
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• Remove the fuel tank (Pg. 28). 
• Pull off the spark plug lead from each spark plug. 
• Disconnect the blue contact breaker lead from where 

it connec ts 10 the blue igni1ioi1 coil lead, loosen slightly 
the straps (4) which hold the le.td to the frame, and 
slide the lead free from the frame. 

• Unscrew the tachometer cable from the cylinder head 
cover (KZ400D) . 

• Pull off the right and left side covers. 
• Disconnect the plug; (2) from their sockets under the 

voltJgc regulator. 

• Remove the st.arter lead from the st.artcr rel ay terminal 
(KltiOOD). 

• Loosen the engine intake duct clamp for each carbu· 
ret or. 

• Loosen the clamp that connects each air cleaner duc t 
to it> carburetor, and slip it ou t of place. 

• Slip the carburetors down and out of their ducts, pull 
1he carbure1ors free, and se11hem on lop of the frame. 

• Remove the muffler collar nuts and loc~ washers (4 
ca), and slide each mufOcr collar orr its cylinder head 
studs. 

• Remove each rear foot peg to complete muffler rc· 
moval. Also, remove the muffler gasket from each 
exhaust port . 

.Check to sec that the transmission is in neutral, then 
take ou t the shifl pedal bolt, and remove the shift 
pedal. 

• Remove the left foo t peg bolt, left foot peg, and >ide 
s tand spring. 

• Remove 1hc engine ~procket cover screw> (4), and pull 
the cover f rcc from 1he crankcase. 

• RemO\'C the clip c•refully from the drive chain master 
link with pliers, remove 1he master link, and remove 
the drive chain from the engine sprocket. 

• Remove the brackel connecting the breather cover to 
the frame . 

• Remove 1hc brea lher cover bolts (<1). .tnd remove the 
cover. 

• Remove the rear bra~c light switch spring. 
• Hold the rear brake light switch body steady, and turn 

the adjusling nut countercloc~wi sc until the lower 
portion can be pre~;ed inward . 

• l'rcssing inward on the lower portion of the adjusling 
nul, push the swi tCh up and OU I Of it- bracket. 

• Remove lhc nuts from the engine mounting bolls (3), 
and remove each mounting bolt. Be careful not to 
damage the threads upon removal, raising the engine 
up a little as necessary. A spacer comes off each of 
the rear bolts. 



Engine Mountings @ 

I. rront Mounting Brac~CI 
2. rront Mounting Boll 
3. Rear Upper Mounting Bolt 
4. Rear Lower Mounting Bolt 

• Remove the left front engine mounting bracket. 

• Loosen the clutch cable straps (2), slide the straps up, 
and >ituale the engine sprocket cover >0 that the clu tch 
cable will not gel damaged during engine removal. 

• Lift up on the front of the engine, and then remove 
it from the left side of the frame, top first and rear las t. 

Installation: 
• Place the engine into the frame the reverse of how 
it was removed. 
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•Replace the left front engine mounting bracket, and 
tighten fi rst the upper bolt and then the lower with 
2.0-2.8 kg·m (14.5-20 ft·lbs) of torque. Each bolt 
has a lock washer. The clutch cable goes as shown in 
Fig. 73. 

• Lifting the engine as necessary so that the mounting. 
boll threads do not get damaged, insert the engine 
mounting bolts. Both ·~r bolts run through a wacer 
on the left side. 

• Replace the lock washers and nuts with the spring side 
of the nuts facing out, and tighten each nut with 3.4 
-4.6 kg·m (25-33 ft·lbs) of torque. 

NOTE : Some machines have one or more shims added 
to the lower spacer. After the nuts arc tightened 10 the 
proper torque, check to sec whether or not the spacer 
takes up all the space. If not, add one or more shims. 
• Replace the rear brake light switch, and fit its spring 

back in place. 
• Apply liquid gasket if necessary to the breather covet 

0 ring groove 10 hold the 0 ring in pi•"~ for in>ldi!Jtion. 
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• Replace the brea ther cover, and tighten its bolts with 
1.8-2.3 kg-m ( 13-16.5 ft-lbs) of torque. Each bolt 
has a nat washer. 

• Replace the breather cover bracket. Each bolt has a 
lock washer. 

• Fit the drive chain bac k on the sprockets wi th the ends 
on the reM sproc ket as shown in Fig. 76. 

• Replace the chain master link with pliers. The direction 
of the master link clip should be as shown in Fig. 77. 

• Replace the engine sprocket cover using the shift shaft 
oil ;cal guide (special tool) to protect the oil seal in the 
cover, and tighten its screws. The wiring is routed in 
front of the upper mounting bolt spacer. 

• Secure the clutch cable to the left down tube with the 
;tr dpS. 

• l·or each moHler, fit its gasket and the end of the 
murner into its cxhatJst port, and auach the murner 
tO the frame tightening its foot peg nut loosely. A 
lock washer and nat washer go with the nut. 

• Fit each split keeper and coll ar back into place, and 
tigh ten the coll ar nuts evenly to avoid an exhaust leak. 
There is a lock washer for each nut. 

• Tighten the foot peg bolts securely. 
• Fit the side stand spring into place, and then secure 

the left foot peg wi th its bolt. 
• Replace the shift pedal so that its end matches the 

level of the dynamo cover lower right screw. 

0 

0 Shift~~·· 

• Slip the carburetors back into place the reverse of how 
they were removed. The throttle cables go along the 
right side of the top tube . 

.Once the ducts arc " II properly fitted on the carbo· 
retors, tighten all fou r clamps. Route the carburetor 
tubes (4) to the rear th rough their guide. 



• Reconnect the plugs (2) to thei r socke ts under the 
voltage regulator. 

• Replace the starter lead on the s tarter relay terminal 
(KZ400D). 

• Replace the right and left side covers. 
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• Tighten the bottom end of the tachometer cable into J." 
its place in the cylinder head cover (KZ400D). · ": 

• Run the contact breaker lead through its straps (4), 
.1nd connec t it to the blue ignition coil lead. Tigh ten 
the s tr<~ps. 

• Connect each spark plug lead onto its spark plug. 
•lnstdll the fuel t.tnk (l'g. 28 ). 
• Make sure the 0 rings arc in place, and replace the 

oil filler and drain plug. Tighten the oil filler with 
1.5 - 2.0 kg-m (11 - 14.5 ft-lbs) of torque and the 
drain plug with 2.7 - 3.3 kg-m (19.5- 24 fl-lbs). 

Drain Plug 

•Fill the engine with oil, check the level (Pg.l81), and 
ddd more if ncces..ary . 

.Check the drive ciMin slack, and adjust (Pg. 20 ) if 
llCCe~IMy. 

•Adjust the rear br.tkc light switch (l'g. 20). 

AIR CLEANE R ELEMENT 
Removal: 
• Pull off the left side cover. 
• Remove the air cleaner housing side cover screw, and 
pull off the side cover. The screw has a lock washer 
and nat washer. 

• Pull o ut the clemen t. 

Installation Note: 
• Replace the element so tha t the clemen t holes match 

the air cleaner ducts. 

OIL FILTER 
Removal: 
• With the motorcycle on its center stand, place an oil 

pan beneath the engine, and remove the oil filter. 

Installation: 
• Make sure that the 0 ring is properly in place, and 

replace the oil filter tightening its bolt with 1.5-2.0 
kg·m (11- 14.5 ft-lbs) of torque. 

• Pour the o il back in, check the level (Pg. 181 ), and 
add more if necessary. 

Disassembly: 
• While ho lding the clement steady, turn the bolt to work 

the clement free. 
• Remove the nat washer, spring, and pull the filter base 

off the bolt. 
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Washer 

" 
Spring 

0 

• To remove the bypass valve, drive out the pin, and 
drop out the spring and piston. 

Assembly: 
• Fit in the pbton and spring, and drive in the pin while 

pressing the spring down. 
• Replace ei ther 0 ring with a new one if deteriorated 

or damaged. 
• fit the filter base on the bolt, and replace the spring 

and Oat washer. 
• Holding the clement steady, turn the bolt to work the 

clement into place. Be careful that the element 
grommets do not slip out of place. 

MUFFLERS (Only on KZ4000) 
Removal (per muffler): 
• Remove the muffler collar nuts and lock washers, and 
slide the muffler collar off its cylinder head studs. 

• Remove the rear foot peg to complete muffler removal. 
Also, remove the muffler gasket from the exhaust port. 

Installation {per muffle r): 
• Fit the gasket and the end of the muffler into the 
exhaust port, and attach the muffler to the frame 
tightening the foot peg nut loosely. A lock washer 
and Oat washer go with the nut. 

• Fit the split keeper and collar back into place, and 
tighten the coll ar nuts evenly to avoid an exhaust leak. 
There is a lock washer for each nut. 

I 
• Tighten the foot peg bolt securely. 

MUFFLERS (Only on KZ400S) 
Removal: 
•Remove the muffler collar nuts and lock washers, and 

slide the muffler collars off its cylinder head studs 
(Fig. 83). 

• Remove the right rear foot peg to complete mufflers 
removal. Also, remove the muffler gaskets from the 
exhaust portS. 

Installation: 
• Fit the gaskets and the end of the mufflers into the 

exhaust ports, and attach the muffler to the frame 
tightening the right foot peg nut loosely. A lock 
washer and Oat washer go with the nut 

• Fit the split keepers and collars back into place, and 
tighten the collar nuts evenly to avoid an exhaust leak. 
There is a lock washer for each nut (F ig. 89). 

FUEL TANK 
Removal: 
• Turn the fuel tap to OFF, slide down the hose clamps, 

and pull the fuel hoses (2) off the tap. 
• Unlock the scat, and swing i 1 open. 
• Unhook the rubber retaining band, and pull the fuel 

tank off towards the rear. 

Installation: 
• Replace the fuel tank, and hook its retaining band. 
• Fi t the fuel hoses back onto the fuel tap, and slide 

the clamps back into place. 
• Push the scat back down. 

CARBURETORS 
Removal: 
• Take off the right and left side covers. 



• Turn the fuel tap to OFF, slide down the hose clamps, 
and pull the fuel hoses (2) off the tap. 

• Loosen the engine intake duct clamp for each carbu· 
ret or. 

• Loosen the clamp that connects each air cleaner duct 
to its carburetor, and slip it out of place. 

• Slip the carburetors down and out of their ducts to 
the right side of the motorcycle. 

• Screw in fully the lock nuts and adjusting nuts at the 
upper end of the throttle cables so as to give the 
throttle grip plenty of play. 

• Screw one ot the cable adjusters out ol it> bracket, 
slip the tip of its inner cable ou t of the pu ll ey, .md 
then do the s.tme wi th· the o ther throule cable to 
complete carburetor removal. 

Installation: 
• If necess.~ry, change the posttton of the pulley stot> 
screw so th.tt the pulley rotation is stopped at the 
point where the buucrfly valves arc parallel to the 
carburetor bore. Tighten the lock nut after alteration 
of the screw position. 
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• Fit the t ip of the accelerator throule cable into the 
rear catch in the pulley, and screw its adjuster down 
into the bracket all the way. 

93 

• Fit the tip of the other cable into the other catch, 
and lift its adjuster onto the bracl..ct turning the 
throttle grip at the same time if necessary. 

• Center each adjuster in its pl,tee in the bracket, and 
tighten the lock nuts. 

• Slip the carburetors back into pi.Jce the reverse of how 
they were removed. 

• Once the ducts arc all properly fitted on the carbu· 
rotors, tighten all four clamps. 

• Route the carburetor tubes (4) to the rear through 
their guide. 
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• Fit the fuel hoses back onto the fuel tap , and sl ide 
the clamps back into place. 

• Replace the right and left side covers. 
• Adjust the throttle cables (Pg. 9). 

Upper Chamber and Float Chamber Disassembly: 
•Remove the upper chamber screws, and take off the 

carbu retor cap @ . 
• Pull out the vacuum piston @ , and take out the vacu um 

piston gasket @ . 
• To remove the jet needle @ , take out the screw @ and 

drop out the jet needle. 
•To remove the air jets, remove the screw @ and lock 

washer o-p and take out the plate (\§) and plate gasket 
@ . The main air jet ®> and slow air jet ® may be 
removed with a small slot screwdriver. 

• Remove the screws (4) lsO) , and pull off the float 
bowl ® . 

• Remove the je t keeper ~.!) . 
•Push out the float pin ~7) , remove the float (46) , and 

pull out the float valve needle @ . 
• To remove the float valve scat m , remove its screw 
and retainer (Jj) , and pull it ou t. 

• To remove the main jet (ill and needle jct li~' , pull out 
the main jet and then drop out the needle jet. 

• To remove the starter jet f4p , use a large slot screw-
driver. 

• To remove the pilot jet 139) and slow jet l!o. , pull out 
the pilot passage plug IU , and remove them using a 
small slot screwdriver. 

Upper Chamber and Float Chamber 
Assembly Notes: 

1. Replace any deteriorated gaskets or rubber parts 
(vacuum piston gasket, air jet ~«tsket, valve seat 0 
ring (J4), upper main jet groove 0 ring @lJ, pilotpass.1ge 
plug, and float bowl ring <llJ) for new ones. 

2. Be sure that the tloat JS replaced facing the right 
way (Pg. 103 Fig. 388). 

3. Replace the jet keeper as shown in Fig. 96 , and 
then screw on the float bowl. The jet keeper is used 
to keep the main jet and pilot passage p lug in place. 

Linkage Mechanism and Starter Plunger Unit 
Disassembly : 

• Remove the left carburetor from the mounting plate 
(j) , taking out its screws (2) ®@ and slipping it out of 
its balance adjusting screw connection and choke lever 
linkage. 

• Separate the right carburetor from the moun ti ng plate, 
removing its screws (2). 

• To disassemble the linkage mechanism, first straighten 
back the linkage bar washer sides which arc bent over 
the bolt, and remove the bolt 81, washer @ , spring 
®, and pusher @ . 

• Remove the linkage bar C rings ® and washc~s @ , 
and pull off the bar ® . 

•Remove the C ring @ trom the pulley screw '!? , and pull 
off the flat washer ff~ , plastic washer <6$! , pulley Cij) , 
and plastic washer (@ . 

• Remove the cable bracket ®> and then the pulley 
spring '6". 

• To disassemble the starter plunger unit, unscrew the 
cap (J) , pull out the unit, and slide off the plunger1 9 . 
Removal of the right carburetor starter plunger unit 
requires removal of the cahle bracket. 

Linkage Mechanism and Starter Plunger Unit 
Assembly Note: 

• To mount the left carburetor, first fit the choke linkage 
together, connect the balance adjusting screw con-
nection 98• with the bracket between the washers, and 
fit the spring between the carburetors. Then fit the 
choke linkage in place, and replace the mounting 
plate screws. Use a non-permanent locking agant 
on each moun ti ng plate screw. 

ROCKER ARMS 
Removal : 
• Remove the fuel tank (Pg. 28). 
• Remove the· bracket connecting the breather cover to 

the frame. 



Carburetor 

I. Mounting Plate 
2. 0 Ring 
3. Linkage Shaft 
4. Screw 
5. Lock Washer 
6. Rubber Cap 
7. Cap 
8. Washer 
9. Spring 

10. Plunger SIMft 
II. Plunger 
12. Ga,ke t 
13. Cap & Vacuum l'i>ton 
14. Screw 
15. Jet Needle 
16. Screw 
17. Lock Wa,her 
18. Plate 
19. Gasket 
20. Main Air Jet 
21. Slow Air Je t 
22. Clip 
23. Fuel Hose 
2·1. Clip 
25. Vacuum Plug 
26. Washer 
27. Pilot Screw 
28. Spring 
29. Washer 
30. 0 ring 
31. Carburetor T ubc 
32. Clip 
33. 0 Ring 
34. 0 Ring 
35. Retainer 
36. Screw 
37. Float Valve Seat 

& Valve Needle 
38. Pilot Passage Plug 
39. Pilot Jet 
40. Slow Jet 
4 I. Starter Jet 
42. Needle Jet 
43. 0 Ring 
44. Main Jet 
•15. Jet Keeper 
46. Float 

47. Float Pin 
48. Drain Plug 
49. 0 Ring 
50. Screw 
51. Idling Screw 
52. Washer 
53. Plate 
54. Screw 
55. Lock wa,her 
56. C Ring 
57. Clip 
58. CMburetor 1 ube 
59. Cli p 
60. Sp ring 
61. wa,hcr 
62. Pulley Screw 
63. Nut 
M. Pull ey Spring 
65. Pia> tic \V,,sher 
66. Lock W<~shcr 
67. Screw 
6S. Pulley Stop Screw 
69. Nut 

70. C<~ble Bracket /.>,.. 
7 1. Pulley 
72. Washer 
73. C Ring 
74. Linkage Bar 
75. Washer 
76. C Ring 
77. B.or 
78. Pusher 
79. Spring 
80. Washer 
81. Boll 
ll2. B;li ,lllCC 

Adju~Ling Screw 

ll3. Washer 
84. Washer 
85. Spring 
86. Wave Washer 
87. Screw 
88. Screw 
S9. Collar 
90. Lever 
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Q2l f3» 

(31 
(fil. 

Q.Q8) ~ (3s) 

(f7) ~" ® 

9 1. Lever 

<46 

@ 

92. Lock w,.,hcr 
93. Nut 

' . 

9•1. Choke Lin'-·'~e Rod 
95. Screw 
96. Sprin~ 
':)7. Float llowl 
98. Adjust ing Screw Coc1ncctio 
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• Rcmo\'O. the breather cover bolts (4), and slip the cover 
off the cylinder head cover and OU t Of the way. 

• Unscrew the tachometer cable from the cylinder head 
cover (KZ400D). 

• Remove the stud nuts (8), and pull off the cylinder 
he•d cover. The cover has four 0 rings. 

• Remove the cylinder head cover caps (2). 
• Remove the nut from each shaft, and remove the plates 

(2). 

• To remove a rocker arm, wrap a thick piece of clo th 
around the end of the shaft, and pull the shaft out 
with pliers. 

•• 

Rocker 5!!.!!!.!.._"-

' 

Installa tion: 
• D.mb a little oil on each >haft 0 ring, run each 'lldfl 

into the cover ,ond through ih rocker .rm. 1 he large 
conldct :)urf,•cc of the rocker ..rm ride) on the c~•m. 
I urn e.och >h.tft 'uch that the runch mark r .• ,., in. 

• Replace the plates and each shaft nut. 

• • 

• Pull the leads off the spark plugs, and remove the 
spark plugs. 

• Remove the tachometer gear from the cover (KZ400). 
• Remove the contact breaker cover, tu rn the crankshaft 
such that the timing advancer "T" mark al igns with the 
timing mark, and then replace the contact breaker cover. 

• Apply liquid gasket 10 the cylinder head co,er 0 ring 
filling >Urfacc if ncce,.ry to hold the 0 ring to the 
cover. Check that all 0 rings (4) arc in place. 

• Place the cyl inder head cover on the cylinder head, and 
replace the nuts (8). Tighten the nuts in the sequence 
shown in Fig. 103, tightening first each nut to 1.5 kg-m 
(11 ft·lbs) of torque and then to 2.5 - 3.0 kg-m 
(18 - 22 ft-lbs) . 

Cylinder Head Cover Tigh teni ng Order 

• Replace the cyli nder head cover caps (2). 
• Apply a small amount of heat durable grease to the 

tachometer gear, insert the gear, and reconnect the 
cable to the cylinder head cover (KZ400D). 
•Repl,~ee the spar~ plugs, and connect each spar~ plug 

lc.ld on to it> pl u~:. 
• Apply liquid gasket if necessary Lo the breather cov.:r 

0 ring groove to hold the 0 ring in pl.occ for installation. 
• Replace the breather cover tightening ots bolts (4) with 

1.8- 2.3 kg-m ( 13- 16.5 ft-lbs) of torque. Each bolt 
has d nat washer . 

• Replace th e breather cover bracket. Each boll has ,1 
lock washer. 

• Install the fuel tank (l'g. 28 ). 
• Adjust the valve clcdrance (Pg. 1·1). 



CAMSHAFT 
Removal: 
• Remove the fuel tank (Pg. 28). 
• Remove the bracket connecting the breather cover to 

the frame. 

• Remove the breather cover bolts (4), and slip the cover 
off the cyl inder head cover and out of the w.ty. 

•Unscrew the tachometer cable from the cylinder head 
cover (KZ4000). 

• Remove the >llld nuts, and pull off the cylinder head 
cover. The cover has four 0 rings. 

• Remove the chain tcnsioncr cap and 0 ring. 
•Remove the chain tensioner screws, and pull out the 
entire tensioner dsScmbly . 

• Remove the cont.lCl breaker cover and gasket. 
• Remove the camsh<ift sprocket bolts (2) . Usc a 17 mm 

wrench to tLLrn the crankshaft. 

•Slide the sprocket off its posi tion on the camshaft and • slip the ch.tin off the sprockeL. 
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• Remove the co~msh a ft and sprocket. u,c a screwdriver 
to keep the clldin from f.tlling down into the cylinder 
block. 

Installation: 
• Place a cylinder head holding plate (special tool) on 

both sides of the cyl inder head, and tighten both in 
place using the stud nuts (8) . 

• Set the sprocket on the camshaft ncar where it fits. 
The arrowed side of the sprocket faces the right side 
of the engine. 

•Run the camshaft through the camshaft chain from 
the righ t side or the engine, and fit the chain on the 
sprocket. 

• Using a 17 mm wrench on the crankshaft, turn the 
engine 10 where the timing adv,,ncer "T" mark (the 
line adj oining the "T") aligns with the timing mark. 
Nex t, turn the cr;mkshaft counterclockwise exactly 90° 
(V.. turn) . Verify crdnkshdft position by checking that 
the timing mark is al igned with the timing advancer .ts 
shown in Fig. 110. 

. ,.. .. 
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Camshaf t Timing 

I. C.u11,IM II ~procke 1 
1. IDC M.trk 
I. C<~m>hdfl I iming ~I.Jrk 
1. Ctli11,1Mf 1 {:t-·Min 

5. Ch,lin I crhioner 
f>. liming M.rrk 
7. Au10m.11ic riming 

Adv~mccr 

• Sl ip the ch,rin o rr the 1procke1, and the n turn the 
camshaft until the notch on I he right end faces dircclly 
. ··~ 

• Turn the sprocket such tha t the arrow which hdS no 
leucr adjoining it points 10 lhc fron t or the engine 
(points parallel 10 the cylinder head fiLLing ;urface), 
slip the chain b.ack on the >procl..el; and fit the 
sprocket up Into place \ tl1c holt ho1es w'rl1 nol 'oc 
aligned .11 this lime). 

NOTE: The camshaft chain must be fiued with the 
crank>lldfl, sprocket, and camshaft positioned dS just 
described. Otherwise, the valve liming will be incorrect. 
The reason for filling the chain on the sprocket before 
turning the crank,hafl is to avoid kinking the chain on 
the lower sprocket. 
• Turn lhe crankshaft while holding lhc camsiMfl ; teady 

such thai the boll holes align. 
• Apply " non-permanent locking agent 10 both $~)rocket 

bolls, and replace both bolls lightening them with 1.4 
- 1.6 kg·m (I 0- 11.5 fl·lbs) or torque. 

• To verify thai the valve liming will be corr·cct, turn the 
cr,ulkSIMft tO where the liming advancer "T" mark 
aligns with the liming mark, and check that the 
sprocket arrow which has the "T" adjoining i1 points 
10 the front of the engine (points parallel 10 the 
cylinder head filling surface). 



• Remove the stud nuts (8), and remove the cyl inder 
head holding plates. 

• Remove the tachometer gear and the caps (2) from 
the cylinder head cover (KZ400D). 

• Turn the crankshaft such that the timing advancer "T" 
mark ali~ns with the timing mark. 

• Apply liq uid ~askct to the cyl inder head cover 0 ring 
filling surface if necessary to hold the 0 ring to the 
cylinder head cover. Check that all 0 rings (4) arc 
in place. 

•Place the cy linder head cover on the cylinder head, 
and replace the nuts (8) . Tigh ten them in the sequence 
shown in Fig. 116, tigh tening eJch nut firs t to 1.5 
kg·m ( 11 ft-lbs) of torque and then to 2.5- 3.0 kg-m 
( IS-22 ft-lb,). 

Cylinder Head Cover Tightening Order 

• Replace the cylinder head cover caps. 
•Apply a small amount of heat durable grease to the 

tachometer gear, insert the gear, and reconnect the 
cable to the cylinder head cover (KZ400D). 

• Replace the tensionCI· assembly. The sequence is push 
rod, sp ring, gasket, holder, push rod guide, and lock 
nu t. Tighten its screws, adjust it (Pg. 15 ), and replace 
the cap and 0 ring. 
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• Apply liquid gasket if necessary to the breather cover 
0 ring groove lO hole the 0 ring in pi.JCC ror ilhldll.ttion. 

• Replace the breather cover tightening its bolts (4) with 
1.8-2.3 kg-m (13- 16.5 ft -l bs) of torque. Each bolt 
has a flat washer. 

• Replace the brea ther cover bracket. Eaclo bolt has a 
lock washer. 

• Install the fuel tank (Pg. 28). 
• Repldce the contdct breaker cover •nd ga,kct. 

CYLINDER HEAD 
Removal: 
• Remove the camshaft (Pg. 33). 
• Remove the muffler coll ar nuts and lock washers, and 

sl ide each muffler coll ar off its cylinder head studs. 
• Remove each rear foot peg to complete muffler removal. 

Also, remove the muffler gaske t from each exhaus t port. 
• Remove the right and left side covers. 
• Loosen the engine intake duc t clamp for each carbu-

retor. 
• Loosen the clamp that connects each air c lea ner duct 

to its carburetor, and slip it out of place. 

• Slip the carburetors down and out of their ducts, pull 
the carburetors free, and set them on top of the frame. 

• Pull the leads off the spark plugs, and remove the spark 
plugs. 

• Disconnect the blue and the red/yell ow ignition coil 
leads. 
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• Remove the ignition coil brdckel tOb'Cther with the 
igniLion coil. 

• Remove the cylinder head boll' (4) u,ing >peci,ll I 0 
mm ,md II mm 'oc~~" Mid the cylinder hc,td bolt 
wrench ho1ndlc (,peci.tl 1ooh). 

• Pull oil the cylinder he,td, <~nd remove t he cylinder 
head j:.l~~et, \Vhcn the cylinder head is part Of Lhe 
way up, inscn a ,crewdrivcr hctwccn the cylinder head 
•nd cylinder bl o~k Lhrou~h the cam,h.tft chain, and 
remove tho scr~wdri vcr which is on top of the cylinder 
head. 

Installation: 
• Repl,tcc the cylinder head gaskcl, using a new o ne if 

it is de teriorated or damaged. 
eChcck to ;ce that the oval 0 rings arc in p lace in the 
gasket. 

• Fit the cylinder head on the cylinder block while at 
the same time running the camshaft ch.tin through the 
cylinder h~ad using" length ol cord. Remove the cord, 
and U>C ,, screwdriver resting on the cylinder hc.td to 
~ccp the chain from falling. 

• Place a cylinder head holding plate (>pecial tool) on 
both sides of 1hc cylinder hc.td, and tighten both in 
place using the stud nuts (8). 

•S~t the sproc~et on the CJmshaft nc.r where it fits. 
The arrowed side of the >procket face> the right side 
or the engine. 

• Run the camshaft through the can1>haft chain from 
the right side of the engine, and fit the chain on the 
sprocket. 

• Using " 17 mm wrench on the cran kshaft, turn the 
engine to where the timing advancer "1'" mark (the 
line adjoining the "T") aligns with the timing mark. 



Next, turn the crankshaft counterclockwise exactly 90° 
(Y: turn). Verify crankshaft position by checking that 
the timing mark is aligned with the timing advancer 
as shown in Fig. 1 26. 

• Slip the chain off the sprocket, and then turn the 
camshaft unti l the notch o n the right end faces directly 
up. 

•Turn the sprocket such tha t the arrow which has no 
letter adj oining it poin tS to the fron t of the engine 
(points parallel to the cy li nder head riuing surface), 
slip the chai n back on the sp rocket, and f it the 
sprocket up into place (the bolt holes will not be 
aligned at this time) . 
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NOTE: The ~amshaft chain must be fined wi th the 
crankshaf t, sprocket, and camshaft posit ioned as just 
described. Otherwise, the valve timing will be incorrect. 
The reason for fining the chain on the sprocket before 
turning the crankshaft is to avoid kinking the chain on 
the lower sprocke t. 
• Turn the cranksha ft while holding the camshaft steady 
such that the bolt holes align . 

• Apply a non-permanen t locking agen t to both sproc~et 
bolts, and replace both bolts tigh tening them with 1.4 
- 1.6 kg·m (10- 11.5 ft-lbs) of torque. 

• To verify that the valve timing will be correct, turn the 
the crankshaft to where the timing advancer "T" mark 
aligns with the timing mark, and check that the sprocket 
arrow which has the "T" adjoin ing it pointS to the from 
o f the engine (pointS parallel to the cylinder head fi t· 
ting surface). 

• Remove the sllld nutS (8), and remove the cylinder 
head holding plates. 

• Remove the tachometer gear (KZ400D) and the caps 
(2) from the cylinder head cover. 

• Turn the crankshaft such that the timing advancer "T" 
mark ali gns with the timing mark . 
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• Apply liquid gasket to the cylinder head cover 0 ring 
fitting surface if necessary to hold the 0 ri ng to the 
cylinder head cover. Check that all 0 rings (4) arc 
in place . 

• Pl<tcc the cyli nder head cover on the cylinder head, 
and repl ace the nuts (8). Tigh ten them in the sequence 
shown in Fig. 131, tigh tening each nul first to 1.5 
kg·m (11 ft-lbs) of torqu e and then to 2.5 ~ 3.0 kg-m 
(18-22 ft·lbs). 

Cylinder Head, Cylinder Head Cover Tightening Order 

• Repl.tcc 1 he cylinder hedd bol t• ( 4) tt>i ng special I 0 
mm <~nd 13 mm sockets (speci"l tools). Tighten in 
the sequence shown in Fig. 131, tighteni ng the 8 mm 
boll> with 2 .5 - 3.0 kg·m ( 18 ~ 22 ft·lbs) of torque 
and then the (\ mm bolts with I. 1 - 1.3 kg-m (95 
- 113 in.(b,). 

• Replace the cyli nder head cover caps. 
• Apply a small amount of heat durable grease to the 

t<tchometer gear, insert the gear, and reconnect the 
cable to the cyl inder head cover. 

• Replace the tensioner assembly. The seque nce is push 
rod, spring, gasket, holder, push rod guide, and lock 
nu 1. Tighten its screws, adjust it {Pg. 15 ). and replace 
the cap and 0 ring. 

• lnstdll the ignition coil brdckct together with the ig-
nition coil . 

• Connect th" blue a nd the red/yellow ignition coil leads. 

• Replace the spark plugs, and connect each spark plug 
lead onto the plug. 

• Slip the carburetOrs back into place the reverse of how 
they were removed. Have the brea ther tube routed 
between the ,ti r clcanrr duct>. The throulc c<tble> 
go along the right side of the top tube. 

• Once the ducts arc all properly fiued on the carbu· 
rc tors, tighten all four clamps. 

• Rou te the carburetor tubes {4) to the rear th rough 
their gui de. 

• Replace the right and left side covers. 
• For each muffler, fit the gasket and th e end of the 

mufner in to itS ex haust port, and auach the mu ffler 
to the fra me tightening its foot peg nut loosely. A 
lock washer and fla t washer go with the nut. 

• Fi t each spl it keeper and collar back into p lace, and 
tighten the collar nuts evenly to avoid an exhaust leak. 
There is a lock washer for each nut. 

• Tighten the root peg bolls securely. 
• Apply liquid gasket if necessary to the breather cover 

0 ri ng groove to hole t he 0 ring in place for installation . 
• Replace the b reather cover tightening its bol ts {4) with 

1.8-2.3 kg-m {13- 16.5 ft·lbs) or torque. Each bolt 
has" fla t washer. 

• Repl ace the breather cover bracket. Each bolt has a 
lock washer. 

•Install the fu el tank (Pg. 28). 
• Replace the contact breaker cover and gasket. 
VALVES, VALVE GUIDES 
Removal (per valve and valve guide): 
• Remove the cyl inder head {Pg, 35). 
• Using the valve spri ng compressor assem bly (special 

tool) tO press down the valve spring retainer@ remove 
the split keeper (j) . ' 



• Remove the tool, and then remove the spring retainer, 
outer spring 3 , and inner spring 4 . 

• Pu>h ou 1 the Vdlvc 11 or 11 • 

Valve and Valve Guides 1 
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• Being careful not to damage the oil seal, remove the 
clip @ and pull off the oil seal (6 . 

I. Split Keeper 
2. Spring Rct.tiner 
3. Ou ler Spring 
4. I nncr Spring 
5. Clip 
6. Oil Seal 
7. V.1lve Guide 
8. w.hhcr 
9. IV<~<h er 

10. 0 Ring 
I I. Exlt,,u, l V.1lvc 
12. Inlet V,tlve 
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' 

• Remove the washers 8~ ® (2) 
• Hea t the area arou nd the guide to about 120- 150°C 
(250- 300° F), and hammer 1 ightly on the valve guide 
arbor (special tool) to remove the guide out the top 
of the head. 

Installation (per valve and valve guide): 
• Apply oil to the valve guide. Replace the 0 ring for 

,, new one if dcteriotcd or dam<~ged. 
• Heat the area around the valve gu ide hole to about 

120- 150°C (250- 300° F). and dri·1e the Vdlve 1\Ui de 
in from the top of the head U>ing the v.llve gu ide arhor 
(,pccial tool). 

• Ream the valve gu ide with the valve gu ide reamer 
(special tool) even if the old guide is re-used. 

•Lap the valve so that it will sca t properly (Pg. 112). 
• Replace the washers (2), push the oil seal into place, 
and replace its clip . 

• Apply a thin coa t of heat durable grease to the valve 
stem, insert the valve, and replace the outer and inner 
springs. The relat.ively concentrat.ed portion of each 
spring should face the cylinder head. 

Outer 

• 

•Replace the valve retainer, press it down with the valve 
spring compressor assembly, and replace the spli t keeper. 

• Remove the tool. 
•Install the cyli nder head (Pg. 36). 
• Check valve clearance (Pg. 14 ), and adju st if necessary. 

CYLINDER BLOCK 
Removal: 
• Remove t he cyl inder head (Pg. 35). 
• Remove the screwdriver, and pull off the cylinder 

bl ock. 
Installation: 
• Replace any of the cylinder block 0 rings, cylinder 

base gasket, or oil passage 0 rings with a new o ne if 
deteriorated or damaged. 

• Fit a pi ston base (special tool ) into place at the crank-
case opening for each pi ston, and turn the crankshaft 
with a 17 mm wrench such that each piston is si tuated 
squarely on its piston base. 



• Compress the piston rings using a piston ring compres-
sor assembly (special tool) fo r each piston. 

• Pull out the camshaft c hai n, and let it hang over the 
side of t he cran kcase. 

• Fi t the cylinder block on the crankcase studs, guide 
the front camshaft chain guide inside the b lock, and 
rest the bollom of the cylinders on the piston ring 
compressors. 

• Lift up the car11>h.rft cha in, u,e ,, screwdrrvcr to keep 
the chain from falling down into the cylinder b lock. 

•Work the bouom of each (;ylindcr past the rings, and 
set the cylinder block in place whi le rem oving the 
special tools. 

• Install the cylinder head (Pg. 35). 

• 

PISTON, PISTON RINGS 
Removal : 
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• Remove the cylinder block (Pg. 40) . 
• Wrap clean cloth around the base of each piston 10 

secure it in position for removal and so that no parts 
will fall into the cran kcase. 

• Remove one of the piston pin snap rings from each 
pistOn. 

• Remove each piston by pushing its pis10n pin out the 
side that the snap ring was removed. Usc the piston 
pin pull er .1nd ad.rptcr "B • ('pcci,ol to ols) if nccc.-.ory. 

Piston Pin Pu ller~ 

s1oo1-91o r r 

• Remove the pi> ton ring> with the pbton ring pi ier, 
(special tool). To remove a ring by hand, ,prcad the 
ring opening wi th both thumbs, and then J)ll>h up on 
the opposi tc side. 
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Installation: 
• Install the piston rings so that the correct side (marked 

"N") faces up (Fig. 148). Don't mix up the top and 
second rings. The outer edges of the top ring are 
oblique; the lower outer edge of the second ring is 
notched. Insert the ring> so thdt the &••P' of the top 
ring <~nd the oil ring face the exh,Ju>t >ide .ond the g<~p 
of the 2nd ring f.oce> the inle t ,ide. 

Piston Rings 

~L_..J.I __ -lJ Second Ri ng 

'":...) 

Oil Ring 
. "") 

• Apply a little oil to the piston pins, and replace the 
piston and piston pins. 1 he arrow on the top of each 
piston must point tow.ords the front. 

• Fit a new piston pin snap ring into the side of each 
piston. 

• Remove the cloth from under each piston. 
•I nstall the cylinder block (Pg. 40). 
NOTE: If the piston is replaced with a new one, piston 
to cylinder clearance changes (Pg. 115). Also, when a 
ne w piston or piston pin is installed, check that the 
piston to pin clearance is 0.006-0.013 mm. 
To the Dealer: When possible, match parts from stock so 
that a marked pin is assembled wi th an "A" piston and 
.1n unmarked pin with an unmarked piston. 1\lso, when 
possible, usc a "2" piston with a "2" cylinder bore and 
an unnumbered piston with an unnumbered cylinder 
bore. 

,. 
• 

• • 
DYNAMO Fl ELD COl L 
Removal: 

• • -
• Remo,·c the right side cover, and disconnect the field 
coil plug from its socket under the voltage regulator. 



• Take out the shift pedal bolt, and remove the shift 
pedal. 

• Remove the left foot peg bolt, left foo t peg, and side 
stand spring. 

• Remove the engine sprocket cover screws (4), and pu ll 
the cover free from the crankcase. 

• Remove th e dynamo and starter mo tor wiring guide. 

• Remove the starter mo to r cover and gaske t. 
• Remove the dynamo cover screws (8), and pull off 

the dynamo cover. 

• Disconnect the oil pressure indicator switch lead and 
the neutral indicator switch lead. 

• Remove the starter motor chain guide and sprocket 
guide (KZ400D). 

Motor Chain 

• Remove the armature Allen bolts (3), and pull out the 
armature. 
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• Remove the field coil mounting Allen bol ts (3), and 
remove the field coil. 

Installation: 
• Set the field coil into place, and tighten its Al len bolts 

(3). Usc a non-permanent locking agent on each bolt, 
and tighten the bolts to 0.7-0.8 kg-m (61-69 in-lbs). 

• Fit the armature into place, and tighten its All en bol ts 
(3). Use a non-permanent locking agent on each bolt, 
and tighten the bolts to 0.7-0.8 kg-m (61-69 in-lbs) . 

• Fit the wiring into the dynamo cover grommets, and 
push the grommets back into the cover. 

• Apply a non-permanent locking agent to the screws, 
and rep lace the starter motor chain guide and sprocket 
guide (KZ400D). The sprocket guide bends out for 
contact with the sprocket. 

• Connect the o il pressure indica tor switch lead and 
neutral indicator swi tch lead. 

• Replace the dynamo cover, and tigh ten its screws (8) . 
• Replace the starter motor cover and gaske t. 
• Fit fi rst the starter motor lead (KZ400D) and then the 

dynamo wiring into the wiring guide, and screw the 
guide back on the crankcase. 

• Replace the engine sprocket cover using the shilt shaft 
oil seal gu ide (special tool) to pro tect the cover oil 
seal, and tighten its screws. The wiring is routed in 
fron t of the upper mounting bolt spacer. 

• Fit the side s tand spring into place, and then secure 
the left foot peg with its bolt. 

• Replace the shift pedal so tha t its end matches the 
level of the dynamo cover lower right screw, and tighten 
its boll. 

• Reconnect the plug to its socket under th e voltage 
regulator. 

• Replace the right side cover. 
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DYNAMO ARMATURE 
Removal : 
•Remove the right side cover, and disconnect the arma-

ture plug from its socket under the voltage regulator. 

•Take out the shift pedal bolt, and remove the shift 
pedal. 

•Remove the left foot peg bolt, left foot peg, and side 
stand spring. 

• Remove the engine sprocket cover screws (4), and pull 
the cover free from the crankcase. 

•Remove the dynamo and starter motor wiring guide 
(KZ400D). 

•Remove the dynamo cover screws (8), and pull off the 
dynamo cover. 

•Remove the starter motor chain gu ide and sprocket 
guide (KZ400D). 

Chain Guide 

•Remove the armature All en boltS (3), and pull out the 
armature. 

Installation: 
• Fit the armature into place, and tighten its All en bolts. 

Use a non-permanent locking agent on each bolt, and 
tigh ten the bolts to 0.7-0.8 kg-m (61- 69 in-lbs) . 

• Fit the wiring into its dynamo cover grommets, and 
press the grommets back into the cover. 

• Apply a non-permanent locking agent to the screws, 
and replace the starter motor chain guide and sprocket 
gu ide (KZ400D). The sprocket guide bends out for 
contact with the sprocket. 

• Replace the dynamo cover, and tighten its screws (8). 
•Fi t fi rst the starter motor lead (KZ400D) and then the 

dynamo wiring into the wiring guide, and screw the 
guide back on the crankcase. 

• Replace the engine sprocket cover using the shift shaft 
oil seal gu ide (special tool) to protect the cover oil seal, 
and tighten its screws. The wiring is routed in front of 
the upper mounting bolt spacer. 

• Fit the s ide stand spring into place, and then secure 
the left foot peg with its bolt. 

•Replace the shift pedal so that its end matches the level 
of the dynamo cover lower right screw, and tighten itS 
bolt. 

• Reconnect the plug to itS socket under the voltage 
regulator. 

•Replace the right side cover. 



STARTER MOTOR CLUTCH (Only on KZ400D), 
DYNAMO ROTOR 

Removal : 
•Take out the shi ft pedal bolt, and remove the shift 

pedal. 
• Remove the left foot peg bolt, left foot peg, and side 

stand spring. 
• Remove the engine sprocket cover screws (4), and pull 

the cover free from the crankcase. 
• Remove the dynamo cover screws (8), and pull off the 
dynamo cover and gasket. 

~ l:>ynamo Cover 

WASAKI 

- -
• Hold the dynamo ro tor steady wi th the dynamo rotor 

holder (special tool), and remove the rotor bol t. The 
bolt must be turned clockwise for removal. 

• Using the special tool to hold the rotor steady, remove 
th e rotor dlld 'tarter motor clutch a>Sembly wi th the 
dynamo rotor puller (speci.tl tool). l'here i' " thrust 
washer a t the rear of the rotor. 
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Installation : 
• Apply a sm.dl dll10unt ot hedt durable grea<c to the 

thrust wa,hcr, clc.m off any oi l or din tlut may br 
on the crankshaft tdpcr or rotor hub, dncl replace it 
tu th e rear of the rotor. Place the assembly b.tck on 
the cr.tnk>hdft. 

• Apply a non·permanent locking agent to th e rotor bolt 
threads, and then tighten the bolt to 6.5-7.0 kg·m (47 
-51 ft-lbs) of torque while holding the dynamo rotor 
steady with the dynamo rotor holder (special tool). 

• Replace the dynamo cover, gasket, and screws (8). 
•Replace the engine sprocket cover using the shift shaft 

oil seal guide (special tool) to protect the cover oil seal • and tighten its screws. 

Engine r=-

• Fit the side s tand spring into place, and then secure 
the left foot peg with its bolt. 

•Replace the shift pedal so that its end matches the level 
of the dynamo cover lower right screw, and tighten its 
bolt. 

Disassembly: 
• Remove the roll ers, springs, and spring caps (3 ea) from 

the s tarter motOr clutch. 

Starter Motor Clutch @ 

• 
't 

• Wrap the rotor with cloth, and clamp it 111 a vJ>e. 
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Remove the Allen bolts to separate the rotor and starter 
motor clutch. 

Clutch 

Assembly Note: 
• Apply a non-permanent locking agent to the Allen 

bolts, and tighten the bolts with 3.3- 3.7 kg-m (24 
- 27 ft·l bs) of torque. 

STARTER MOTOR CHAIN, 
SPROCKETS (Only on KZ400D) 

Removal: 
• Remove the dyn.uno rotor <~nd stMter moto r clutch 

(I' g. 45) . 
• Pull off 1he s tarter motor chain and sprockets. 

STARTER MOTOR (On ly on KZ400D) 
Removal: 
• Take out the shift pedal bolt, and remove th e sh ift 

pedal. 
•Remove the left foot peg bolt, left foot peg, and side 
stan d spring. 

• Remove the engine sprocket cover screws (4), and pu ll 
the cover free from the crankcase. 

•Remove t he dynamo cover screws (8), and pull off the 
dynamo cover and gaske t. 

•Remove the s tarter motor cover and gaske t. 
•Remove the starter motor terminal nut and washer, 

and remove the lead from the motor. 

• Using a I 0 mm T wrench with a pivoted socket, remove 
the starter motor re taining bolts (2) . 

• Tap li ght ly on the s tarter motor body as shown in Fig. 
173 to free the mo10r, an d then pull it out . 

CAUTION: Do not tap on the starter motor shaft. Tap· 
ping on the shaft may damage the motor. 
Installation: 
• Daub a lillie oil o n the 0 ring. 



• Place the starter motor back into position fiuing the 
shaft through the sprocket. 

• Reconnect the motor lead onto the terminal. A lock 
washer goes with the nut. 

• Apply a non-permanent locking agent to the starter 
motor retaining bolts, and tighten the bolls. Each 
boll has a Oat washer. 

• Replace the starter motor cover and gasket. 
• Replace the dynamo cover, gasket, and screws (8). 
• Replace the engine sprocket cover using the shift shdft 
oil seal guide (special tool) to pro tec t the cover oil seal, 
and tigh ten it~ screws. 

Starter Motor 

19 18 

) ) ) 

J 

4 12 

I. Circlip 9. Shaft 17. Armature 
2. Shim> I 0. Gears 18. Shim> 
3. 0 Ring I I. Gaske t 19. Brush l'late 
4. End Cover 12. End Plate 20. Brush Ledd 
5. Screw, 13. Gasket 21 . Carbon Bru,hcs 
6. Lock Washers I •1. Yoke Assembly 22 0 Ring 
7. Shims 15. Field Coil Lead 23. End Cover 
8. Grease Seal 16. Shims 
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• Fit the side s tand spring into place, and then secure 
the left fool peg with its boll. 

• Replace the shift pedal so that its end matches the level 
of the dynamo cover lower right screw, and tighten its 
boh. 

Disassembly: 
• Remove the starter motor shaft circlip 1 and shims '2 . 
• Remove the screws s (2) , and remove the end covers 

4 13 (2) , shaft (9 , and gear; 10 (2). The grease seal 
lSJ and 0 ring @ may be removed with a hook. 

• Remove the end plate 11 , gaskets 11 ll, and armature 
11 from the shaft side. 

• Remove the screw which connects the brush lead 10 
to the field coil lead 11 , and remove the brush plate I! . 
I he ,crew has a lock wa,her. I hc-c ;, an 0 nng 
11 at the ·brush side of the housing. 

NOTE: The yoke assembly 11 is not meant to be 
disassembled. 

Assembly Notes: 
1. Replace the grease seal with a new one if it was re· 

moved, and replace any 0 rings that arc deteriorated 
or damaged with new ones. 

16 

• 

1.,.8 ) ('j) 
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2. Align the notch on the end plate with the nub on 
the housing, and al ign the line on each end cover 
with i IS I inc on the housing. 

IGNITION COl L . 
Removal: 
• Remove the fuel tan k {Pg. 28). 
• Pull off the lead f•·om each spark plug. 
• Disconnec t the blue and the red/yellow ign ition coil 

leads. 
•Remove the bolts (2) that connect the igni tion coil 

D to the frame, and remove the igni tion coi l. 

Installation Note: 
• Usc only the Kawasaki ign1t1on coil bolts to moun t 

the ign ition coil. Bol ts of a different composi lio n 
m<~y adversely affect igni tion coil performance. 

CONTACT BREAKER 
Removal: 
•Remove the contact breaker cover and gasket. 
• Rem ove the contact breaker base screw. The screw 

has a nat and a lock washer. 

•Loosen the con tact breaker nut, and remove the two 
leads. 

Installation Notes: 
I. The sequence on the contact breaker bol t is bolt 

head, contact breaker lead, spring, large insulatOr, 
small insulator {in contact breaker hole), large in· 
sula tor, condenser lead, nat washer, lock washer, 
and m•t. 

2. After installation, adjust the ignition timing {Pg. 
12). 

CONDENSER 
Removal: 
• Re move the con tact breaker cover and gasket. 
• Remove the condenser screw. The screw has a lock 

washer. 

• Loosen the contact breaker nut, and remove the con· 
denser lead to complete condenser removal. 

Installation Note: 
• The sequence o n the con tact breaker bolt is bolt head, 
contac t breaker lead, spring, large insulator, small insu· 
la tor {in contac t breaker hole), large insulator, con· 
denser lead, nat washer, lock washer, and nut. 

TIMING ADVANCER 
Removal: 
• Remove the contac t breaker cover and gasket. 



• Take out the con tact l>reaker pl ate screws (3), Jnd re-
move the pi ale. 

, .. 
I 

• With one wrench on the crankshart rotation nu t to 
keep the ~hMt from turning, remove the boll, and take 
orr the timing advancer. 

Installation: 
• Fit the timing .tdvancer onto the crankshaft matching 

its notch wi th the pin in the end of the crankshaft, 
and repl.tcc the crankshaft rotation nut and the boll. 
Tighten the bolt wit h 2.3-2.7 kg·m (16.5- 19.5 ft-lbs) 
of torque . 

• Replace the cont.tc l breaker pla te, and tighten its 
screws loosely. 

• Adjust the ignition timing (l'g. 12). 

Disassembly : 
• Pull off the c.1m. 
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• Rcmovt.: the l wo C ri ngs, washcr)1 .tnd w~igh ts. 
• Remove the thrust washer from c.tch "eight shaft. 

Assembly Note: 
• When installing the cam, align the m.ul. o n the cam 

with the notch on the ad,ancer body. 

CLUTCH, PRIMARY CHAIN 
Removal: 

Notch @ 

7 

• With the motorcyc le o n its center stand, place an o il 
pan beneath the engine, and remove the engine o il 
dr.tin plug a nd o il filte r to drain out the oil. 

• Undo the right foot peg boll, and remove th e foot peg. 
• Mark the positio n o f the kickstarter pedal so that it 
can later be re placed on the kick shaft in the same 
posi tion. 

• Take ou t the kickstarter pedal boh, and remove the 
kickslarter pedal. 

• Remove the contact breaker cover and gasket. 
• Remove t he contact breaker plate screws (3), and 

remove the plate. 
• Remove the timing advancer bolt, and pull off the 

timing advancer. 
• Remove the screws ( 12). and pull off the engi ne cover 

and gasket. 
• Re move the clutch spring bolts (I l l , washe rs u , and 
springs Ol! (4 ea). 

• Pull off the spring pldte •12 , pull out the spring pl ate 
pusher IIJ) , and till th e mo torcycle 10 that the s teel 
ball ~ 0 will fa ll out. 

• 
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Clutch Construction 

' i9) 

I_ 

• Remove the clutch hu b circlip ~1; and sh im(s) 1& • 

• Remove the fr iction plates (8) (6), steel plates (§ (5), 
steel rings (J) (6). and cluiCh hub <§, . T here is ,, 
thrust wa,hcr @ .11 the rear of th e clutch h ub. 

• Remcwe the primary sprocket circlip (~ . 
• Pul l off the clutch housing @ , primary sprocket (j) , 

and prima,·y chain @ together. 

I. Primary Sprocket 
2. Circlip 
3. Primary Cha in 
4 Clutch Housing 
5. Thrust Washer 
6. Clutch Hub 
7. S teel Ring 

\ 

12' S. Friction Plate 
9. Steel Pla te 

I 0. S teel Ball 
I I. Spring Plate Pusher 
12. Spring Plate 
13. Spring 
14. Washer 
15. Bolt 
16. Shim 
17. Circl ip 
18. Oil Pump Drive Gear 
19. Circlip 
20. l'in 

• To remove the oil pump drive gear 18 and pin 'IO , 
remove the circli p (19• , pull off the g~ar. and pull out 
the pin. 

Installation: 
•I f rhe oil pum p drive gear was removed, replace its pin, 

fi t on I he gear, and ,·eplace; the circlip. The protruding 
side of the hu l> faces the housing. 



• Fit the primary chain on the clutch housing and primary 
sprocket, and fit the a~sernbly into place. The pro· 
truding side of the primary sprocket faces out. Turn 
the oil pump gear by hand if necessary so that it 
meshes with the oil pump drive gear. . 

• Replace the primary sprocket circl ip. 
• Replace the thrust washer (thick) and the clutch hub. 
• Replace the shim(s) and clutch hub circlip. The shim (s) 
should take up all the play between the hub and 
circlip. If not, add more shim(s) . 

• Rcpldce the friction plate~ (6). teel rings (6). .md '\teel 
pl.ltC' (5). The ~cquence is friction plate, steel ring, 
~teel plate, friction plate finishing with a steel ring. 

•I nsert the steel ball and spring plate pusher. 
• Rcpl;1ce the spring plate aligning the raised points on 

the plate with the punch marks on the hub. 

*• Replace the spring bolts (4). each with its washer and 
spring. Tighten them with 0.9- 1.1 kg-m (78 -113 
in-lbs) of torque in a cross pattern by hand rather than 
use compressed air, which might make spring pressure 
uneven. 
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• Check that the wire band in the engine cover crank-
shaft oil seal has not slipped out of its proper position. 

• Using a new engine cover gasket, fit the engine cover 
onto the crankcase. Use the kick shaft oil seal guide 
(special tool ) to protec t the kick shaft oil seal. Tighten 
the screws ('12) firmly. Be sure to include the contact 
breaker lead cl amp with its engine cover screw. 

• Fit the timing advancer onto the crankshaft matching 
its notch with the pin on the end of the crankshaft, 
and tighten its bol t with 2.3-2.7 kg-rn (16.5- 19.5 
ft-1 bs). of torque. 

• Replace the contact breaker plate, and tighten its screws 
(3) loosely. 

• Replace the kickstarter pedal back on the kick sh<~ft in 
its original position, and tighten its bolt. 

• Replace the right foot peg. A lock washer goe) with 
the bolt. 

• Make sure the 0 rings are in place, and replace the oil 
filler and drain plug. Tighten the oil filter with 1.5-
2.0 kg-m (11 - 14.5 ft-l bs) of torque and the drain 
plug with 2.7 -3.3 kg-m (19.5-24 ft-l bs). 

Oil Filter 

\ 



• Fit the primary chain on the clutch housing and primary 
sprocket, and fit the a~sernbly into place. The pro· 
truding side of the primary sprocket faces out. Turn 
the oil pump gear by hand if necessary so that it 
meshes with the oil pump drive gear. . 

• Replace the primary sprocket circl ip. 
• Replace the thrust washer (thick) and the clutch hub. 
• Replace the shim(s) and clutch hub circlip. The shim (s) 
should take up all the play between the hub and 
circlip. If not, add more shim(s) . 

• Rcpldce the friction plate~ (6). teel rings (6). .md '\teel 
pl.ltC' (5). The ~cquence is friction plate, steel ring, 
~teel plate, friction plate finishing with a steel ring. 

•I nsert the steel ball and spring plate pusher. 
• Rcpl;1ce the spring plate aligning the raised points on 

the plate with the punch marks on the hub. 

*• Replace the spring bolts (4). each with its washer and 
spring. Tighten them with 0.9- 1.1 kg-m (78 -113 
in-lbs) of torque in a cross pattern by hand rather than 
use compressed air, which might make spring pressure 
uneven. 
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• Check that the wire band in the engine cover crank-
shaft oil seal has not slipped out of its proper position. 

• Using a new engine cover gasket, fit the engine cover 
onto the crankcase. Use the kick shaft oil seal guide 
(special tool ) to protec t the kick shaft oil seal. Tighten 
the screws ('12) firmly. Be sure to include the contact 
breaker lead cl amp with its engine cover screw. 

• Fit the timing advancer onto the crankshaft matching 
its notch with the pin on the end of the crankshaft, 
and tighten its bol t with 2.3-2.7 kg-rn (16.5- 19.5 
ft-1 bs). of torque. 

• Replace the contact breaker plate, and tighten its screws 
(3) loosely. 

• Replace the kickstarter pedal back on the kick sh<~ft in 
its original position, and tighten its bolt. 

• Replace the right foot peg. A lock washer goe) with 
the bolt. 

• Make sure the 0 rings are in place, and replace the oil 
filler and drain plug. Tighten the oil filter with 1.5-
2.0 kg-m (11 - 14.5 ft-l bs) of torque and the drain 
plug with 2.7 -3.3 kg-m (19.5-24 ft-l bs). 

Oil Filter 

\ 
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• Fill the engine with oil, check the level (Pg. 181), 
and add more if necessary. 

• Adjust the ignition timing (Pg. 12). 

CLUTCH RELEASE 
Removal: 
• Take ou t the shift pedal bolt, and remove the shift 

pedal. 
• Remove the left foot peg bolt, left foot peg, and side 
stand spring. 

• Remove the engine sprocket cover screws (4), and pull 
the cover free from the c rankcase. 

• Remove the coLter pin from the clutch release lever, 
and free the clutch inner cable tip from the lever and 
engine sprocket cover. 

\ 

• Remove the chain guard screws (4) to remove the chain 
guard. 

• Remove the clutch release outer gear screws (2), and 
separa te the two gears. 

Installation : 
• Fit the worm gears together so that, as they begin to 

mesh, the punch mark on the inner gear aligns with 
the raised point on the outer gear. 

aised Point 

• 

• Fi t the clutch release gears back in to the engine 
sprocket cover, apply a non-permanent locking agent 
to the screws, and then tighten the screws. When 
the gears arc fully meshed, their position should be 
as shown in Fig. 198. 

• Apply a non-permanen t locking agent to the chain 
guard screws, and replace the chain guard. 

• Run the clutch cable into th'.! engine sprocl..ct cover 
and spring, and fit the tip of the inner c.tblc into the 
clutch release lever. 

• U:.ing ,, new cotte r pin, secu re the cable tip to the 
release lever. 

• Replace the engine ~procke t cover using the shift shaft 
oil seal guide (special tool) to protect the o il seal in 
the cover, and tighten i IS screws. 

• Fit the side stand spring into place, and th en secure 
the left foot peg with its bolt. 

•Replt~ce the shift pedal so that its end matches the 
level of the dynamo cover lower right screw. 



ENGINE SPROCKET 
Removal : 
•Check that the transmission is in neutral . 
•T,tkc out the ~hift pedal bolt, ,md remove the shift 
pcd.tl. 

• Remove the left foot peg bolt, left foot peg, and )ide 
stttnd spring. 

• Remove the engine sprocket cover screws (4). ,u,d pull 
the cover free from the crankc.t)e. 

• Remove the clip c.~refully from the drive chain m,t)tcr 
link with plicn., remove the m.t)ter link, and remove 
the drive chain r rom the engine sprocket. 

• Straighten the side of the splincd washer that is bent 
over the side of the engine sprocket nut. 

• Hold the engine sprocket steady using the engine 
sprocket holder (special tool), and remove the engine 
sprocket nut. 

• Pull off the splined washer and the engine sprocket. 

Installation: 
• Replace the engine sprocket and splined washer, and 

then tighten the engine sprocket nut with 12-15 kg·m 
(87 ,._ 108 ft-lbs) of torque while using the engine 
sprocket holder to keep the sprocket steady. 

• Bend back one side of the splined washer over the side 
of the nut. 

• Fit the drive chain back on the sprockets with the ends 
on the rear sprocket as shown in Fig. 202. 
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• Repl.tce the ch.lin rn.hter link with plier-;. ·1 he direction 
nf the master link clip )hould be ·b shown in I i}!. 203. 

• Repl.tce the engine sprocket cover u~ing the shift !>htlft 
oil !>Cal guide (spcci.tl tool) to protect the oil e.tl in the 
covet, and tighten ih screw:. . 

. 
• Fi t the side st.trld ~pring into plc~cc, .tnd then )ccurc the 

left foo t peg with its bolt. 
• Replace the shi ft pedal so that its end matches the level 

of the dynamo cover lower right screw. 

NEUTRAL IND ICATOR SWITCH 
Removal: 
• Take out the shift pedal boll, and remove the shift 

peddl. 
• Remove the left foot peg bolt, left foot peg, and side 

stand spring. 
• Remove the engine sprocket cover screws (4), and pull 

the cover free from the crankcase. 
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• Remove the dynamo and starter motor wiring guide. 

• Pull off the neutral indicator switch lead from the 
switch. 

• Remove the neutral indicator switch and gasket. 

Installation : 
• Apply a non-permanent locking agent to the threaded 

portion, t~nd replace the neutral indicator switch and 
gasket tightening it with 1.5-2.0 kg·m (11 - 14.5 
ft·l bs) of torque. 

• Fit the let~d back on the switch. 
• Fit first the s tarter motor lead and then the dynamo 

wiring into the wiring guide, and screw the guide back 
on the crankcase. 

• Repl,tce the engine sprocket cover using the shift shaft 
oil se.tl guide (specietl tool) to protect the oil seal, and 
tighten its )Crews. 

• Fit the side stand spring into place, and then secure the 
left foot peg with its bolt. 

• Replace the shift pedal so that its end matches the level 
of the dynamo cover lower right screw. 

ENGIN E 0 1 L PUMP 
Removal : 
• Remove the clutch and primary chain (Pg. 49). 
• Remove the oil pump screws (4), and pull off the oil 

pump. There are three 0 rings in the crankcase. 

Installation Note: 
• Replace any 0 rings that are deteriorated or damaged. 

Disassembly : 
• Remove the C ring (i) and washer (2) . 
• Separate the oil pump halves r3; 7 , and remove the 

rotors 4J S' . 
• Remove the pin 8 , and separate the gear rg and oil 

pump h,tl f 7 . 

A ssembly Note: 

eCheck whether or not the rotors ro tate smoothly. 

EXTERNAL SHI FT MECHANISM 
Removal : 
• Remove the clutch and primary chain (Pg. 49). 
• I .tke out the ~hift pedal bolt r3 , .md remove the shift 

pedal (i) . 
• Remove the left foot peg bolt, left foot peg, and side 

stand spring. 
• Remove the engine sprocket cover screws (4), and pull 

the cover frc~.: from the crankcase. 
• Remove the external shift rnechanbrn 'topper 9 . 
• Move the external ~hi ft mechanasm pawl 11 out of its 

position on the end of the shift drum. and pull out 
the exteraul ,hift mechanism 7 . 
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Engine Oil Pump 

® 

• 

® 

1. C Ring 4 . Inner Rotor 7. Oi l Pump Half 
2. Washer 5. Outer Ro tor 8. Pin 
3. Oil Pump Half 6. Nock Pin 9. Oil Pump Gear 

Shift Mechanism 

I. Shift Pedal 
2. Pedal Rubber 
3. Shift Pedal Bolt 
4. Lock Nut 
5. Return Spring Pin 
6. Return Spring 
7. Shift Shaft 
8. Spring 
9. Shift Mechanism Stopper 

10. Screw 
II. Shift Mecl1t~nism Pawl 

® 

@ 
---~ 



56 DISASSEMBLY 
http:/ /www.kz400.com/ 

Installation : 
• Insert the shift shaft oil seal guide (spec1a1 tool} in the 

crankcase shirt shaft oil seal, run the external shitt 
mechanism through the crankcase, and place its arm on 
the shift drum pins. 

' . 
• Apply non·permanent locking agent to the screws, and 

replace the external shift mechanism stopper. 
• Replace the engine sprocket cover using the shift shaft 

oil seal guide (special tool) to protect the oil seal in the 
cover and tighten its screws. 

• Fit the side stand spring into place, and then secure the 
left foot peg with its bolt. 

• Replace the shift pedal so that its end matches the level 
of the dynamo cover lower right screw, and tighten its 
boiL. 

• I nstall the clutch and primary chain (Pg. 50). 

TRANSM ISSION 
Removal : 
• Remove the engine (Pg. 23). 
• Set the engine on a clean surface or, preferably, into a 

disassembly apparatus wirh some means of holding the 
engine steady while parts are being removed. 

• Remove the starter motor cover and gasket. 
• • Remove the dynamo and starter motor wiring guide. 

• Pull the neutral indicator switch lead from the switch. 
• Disconnect the oil pressure indicator switch lead, and 

push it through ·the starter motor lead hole to rree it 
from the crankcase. 

' 

• Remove the dynamo cover screws (8), and pull off the 
dynamo cover and gasket. 

• Hold the dynamo rotor steady with the dynamo rotor 
hoi der (special tool), and remove the rotor bolt. The 
bolt must be turned clockwise ror removal. 

• Using the special tool to hold the rotor steady, remove 
the rotor and starter clutch assembly with the dynamo 
rotor puller (special tool). There is a thrust washer at 
the rear or the rotor. 
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• Pull off the swter motor sprocktes and chain (KZ400D). 
• Remove the starter motor retaining bolts (2) (KZ400D). 
• Tap lightly on the starter motor body as shown in 

Fig. 217, and pull out the starter motor (KZ400D). 

CAUTION : Do not tap on the starter motor shaft. 
Tapping on the shaft may damage the motor (KZ400D). 
• Remove the contact breaker cover and gasket. 
• Take out the con tact breaker plate screws (3), and 

remove the plate. 
• With one wrench on the crankshaft rotation nut to 

keep the ~haft from turning, remove the bolt, and take 
off the timing advancer. 

• Mark the posi tion of the kickstaner pedal so that it can 
later be replaced o n the shaft in the same posi Lion. 

• Remove the kickstarter pedal bolt, and remove the 
kickstarter pedal. 

• Remove the screws (12), and pull off the engine cover 
and gasket. 

• Remove the clutch bolts, washers, and springs (4 ea). 

• Pull off the spring plate and spring plate pusher. 
• Pu,h 111 on the pthh r0d to remove the 'tccl IMII. 

• Remove the clutch hub circlip and ~him(~). 
• Remove the friction pla tes (6},· steel rings (6), steel 

plates (5), and clutch hub. There is a thrus t washer at 
the rear of the clutch hub. 

• Remove the primary sprocket circlip . 

• 

• Pull off the clutch housing, primary sprod.et, and 
primary chain together. 

• Remove the e>. ternal shirt mechanism stopper. 

• Move the ex ternal shift mechanism pawl out of its 
po:.ition on the end of the ~hift drum, ,md pull out the 
external shift mechanism. 

• Remove the upper crankcase half bolts (6) and carbu· 
retor tube guide. 

• Turn the engine upside down, and remove the lower • 
crankcase hdl f bol () ( 14 ). 
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• Li ft off the lower crankcase hal f. 
• Remove the oil passage 0 ring. 

• Tdl..e out the drive ~hdft .1nd ou tput shaft .tssemblics. 
• Remove the )hift drum stopper. 

• Remove the ,hift drum po,itioning bolt, 0 ring, ,pring, 
ollld pin. 

• 

• Remove the drive ~h .1 11 Jrd geM shift fori.. cou cr pin, 
,mel pull out the ~hift fur•k guide pin. 

• Remove the npcr.ning pl.tt l' circlip. 
• Pull out thc ~hilt drum, .111d remove the opcr,ning 

pl,ue .mel th ive ~h.tft 3rd geM ,hift fori... 
• Remove the circlip, pull out the shift rod, and remove 

the two remaining shift forks. 
Installation : 
• Remove the sump pl <~ t c, clec111 out the lower cr,mkcase 

h,Lif thoroughly, and then repl,1ce the sump plate. Usc 
d non-perm.mcnt lucl,ing .tgent on the )UI11P plate 
\CI'eW\, 

• Insert the shift rod running it through the output shaft 
4th gear shift fork and then through the output shaf t 
5th gear shift fork. The output shaft 4th gear shift 
fork guide pin is more centrally located than on the 
other shift fork. Install the circlip in the groove on 
the shift rod. 

.® 

-
•Insert the shi ft drum into the crankcase part way, and 

fit the drive haft 3rd gear )hift fork on the drum with 
the pdrl which houses the pin facing the crdnl..>h<~ft. 

• Chec.:l.. to ,ec th.n the ope1,1ling pl.uc pm i' in pl.tcc, 
lit the opc1,11ing pl,llc onto the end ol the ~hilt drum 
\\ith the nub f,Jcing out, .md n:piJcc the circlip . 

• ln)Crt the )hift fori.. guide pin and couer pin ,md bend 
back the ends of the coner pin. 

• Push the shift drum in the rest of the w,ty, ,111el h.Jvc 
each )hift fork guide pin riding in ib drum groove. 

• Check that the drive shaft .tnd ou tput shaft SC I rings 
,md the Oil pd~)Clb'C 110//IC Me in pl,tce, .1nd d,tub d 

lit tle engine oil on the ,et ring,, blow the oil P•'""ge 
nott.lc clean with comp•e"cd .1ir. 
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• Fit the output \IMII and drive sh.llt .~~~emblic~ fully 
into p 1.1cc. 

• Rcpl.11.:c the ,hif 1 drum ,tupper, .nHI purH.h the 'crew' 
o~fter tightening ih ,crew,. 

• Rcpl.u .. c the 'hill drum po~itioning pin, ~pring, 0 ri ng, 
and bolt. 

• Check that the drive shaft assembly, output shaft 
assembly, and shift drum all lllrn easily. 

• Replace the oil passage 0 ring. 
eCheck to see that the following p.trts arc in pl.tce: oil 
pressure relief valve, output shaft oil cup, cranl-.shaft 
bushing halves (2), push rod oil seal, crankshaft oil seal 
(wire b,md 'ide f,tcing in). Apply ·• liLLie engine oil to 
all bushings. 
Lower Crankcase Half 

• 

f • f' . ....... , . 
.-1 • 

Upper Crankcase Half 

.Clean off and wipe dry the fiuing surfaces of the crank-
case halves, and apply liquid gasket to the fitting surface 
of the upper crankcase hal f. 

• Fit the lower crankcase half on the upper cranl-.case 
half, and replace the lower crankcase hal r bolts ( 14). 

Tighten first the 8 mm bolts (4) in the seQuence shown 
in Fig. 231, tightening fir>t e.tch bolt to 1.5 "-g-m 
( 11 ft-lb~) of torque .md then 2.5- .3.0 1-.g-rn ( ll:>- 22 
ft-lb~). Nc~t. ti~hten the (, mm bolh t~ll lightly .md 
then with 0.8-1.0 kg-m (69-87 in-lbs). 

• Turn the engine right si de up, and then tighten the 
upper crankcase half bolts (6) with 0.8- 1.0 1-.g-m (69 
- 87 in-lbs) of torque. Include the carburetor LUbe 
guide with its bolt. 
• l n~ert the 'hil l ,h,lfl oil \Cdl gu ide hpct:i<~l tool) in the 

crdnkc.t,e ~h ill sh.tft oil 'edl, run the cx tern.tl shift 
mccht~ni"n ,hdfl through the cr.tnl-.c,l\c, .1nd place ih 
<~rm on the ,h ift drum pin~. 

Crankcase Bol ts Tightening Order 

~0)\.' 

' 
·--© 

?':\, r- 
J. 

~ ~0) 
l--l~-1hll-1>'"""-ll 
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-
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• Apply a non-permanent locking agent to the screws, 
replace the external shift mechanism stopper, and 
tighten the screws. 

• rit the primary chain on the clutch housing and 
prim.try sprocket, and fit the assembly into place. 
The protruding side of the primary sprocket f;1ccs 
out. Turn the oil pump gear by hand if necessary 
so that ' it meshes with the oil pump drive gear. 

• Replace the primary sprod.ct circlip. 
• Repl,tce the thrust w.tsher (thick) and the clutch hub. 
• Replace the shim(s) .tnd clutch hub circlip. 1 he shim (s) 

should 1.1ke up all the play bet ween the hub and circlip . 
If not, add more shim (s) . 

• Rcplt~ce the friction pla te~ (6), steel ring~ (6) and steel 
pl,nes (5) . The equence is fr icti on plc~te, steel ring, 
~tccl pl.ue, fric tion pltttc fini,hing with t1 .,teel ring. 

• lnscr t the ball bet~ ring and ~rring plate pu~her. 
• Replace the spring plate align ing the rai~ed point:. on 

the p l c~te wi th the punch mttrks on the hu b. 

* • Replace the spring bolts (4), each with its washer and 
spring. Tighten them with 0.9 -1.1 kg-m (78 -113 
in-lbs) of torque in a cross pattern by hand rather than 
use compressed air, which might make spring pressure 
uneven. 
shaft oil seal has not slipped ou t of its proper position. 

• Using a new engine cover gasket, fit the engine cover 
on to the crankcase. Usc the kick shaft oil seal guide 
(special tool) to protect Lhe ki~,;k shaft oil seal. Tighten 
the engi ne cover ~crew, ( 12) firmly. Be )ure to in~,;lude 
the contac t breaker lead clamp with its engine cover 
screw. 

• 

• Kick Shaft•.~i l Se.al Guide 
\ 

' 57001-265 

• Fit the timing ad,wtcer onto the cran l.. ~hc~ft mc~tching 
its notch with the pin on the end of the crankshaft, 
and tighten its bolt with 2.3-2.7 kg-m (16.5-19.5 
ft-1 bs) of torque. 

• Repl.tce the con tact breaker plate, and tighten its 
screws (3) loosely. 

• Replace the con tact breaker cover and ga ket. 
• PI,tce the l..ickstancr ped,tl into its original posiuon, 

and tighten its boiL 
• Run the starter motor lead through its cran kc.1sc hole, 
d,tu b a I i llle oil on the starter motor 0 ring, c~nd place 
the starter motor back into position (KZ400D). 

• Apply a non-permanent locking agent 10 1 he Harter 
motor ret,tining bol ts, ,\lld then tighten the bolts. Each 
bolt has a Oat washer (KZ400D). 

• Fit the '>ttlrter motor chain on its sprocket>, dnd push 
the sprockets back into place (KZ400D). 

• Apply a small amount of heat durable grease to the 
lhru't w,t~hcr, dc.tn off .tny oil or dirt th.tl lllJ\ hr 
on the ~,;rankshd fl t.tper or toror hub, ,md rcpl.t~c it 
to the reM of the rotor. Pl.tce the ,..,,embly b."k on 
the c: t.lllk,haft. 

• Apply t1 non-permanent locking agent to the rotor bolt 
threads, and then tighten the bolt to 6.5-7.0 kg-m (47 
-51 ft-lbs) of torque while holding the dynamo rotor 
steady with the dynamo rotor holder (specidl tool) . 

• Replace the dynamo cover, gasket, and screw) (8) . 
• Run the oil pressure indic;nor )Wi tch lead thr ough the 

SL<Irler motor lead hole, .tnd connect it to th e )witch 
lead. 

• Connect the neutral indic,nor switch lcdd to the switch. 
• rit rirst the starter motor lead and then the dynamo 

wiring into the wiring guide, and screw the guide bad. 
on the cran kcasc. 

• Replace the starter motor cover and gasket. 
•lns tt~ll the engine (Pg. 25). 
• Adjust the ignition Liming (Pg. 12) . 

Shift Drum Disassembly : 
• Drop out the operating plate pin l9 . 
• Remove the shift drum pin pla te 136 • The screw has 

a lock washer ® . 
• Pull out the pins (3~ (6) . 
•To remove the shi ft drum needle bearing 12.§) , usc a 

hook or some other tool to pull it out of the crankcase 
wall. Removal necessi tates replacement for a new one. 
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Shift Drum, Drive Shaft, Output Shaft 

@ 

® 
CD 

I. Oil Sec~l 
2. Clutch Push Rod 
3. Shift Rod 
11. 5th Gear Shift Fork 
5. 4 th Gear Shift Fork 
6. Circl ip 
7. Bush 
8. Needle Bearing Bushing 

9. Needle Bearing 
I 0. Shim 
II. Shim (Bronze) 
12. Shim 
13. 2nd Gear (D) 
1'1. 5th Gear (D) 
15. Copper Bushing 
16. Spl inc Washer 
17. Circlip 
18. 3rd Gear (D) 
19. Circl ip 
20. Spline Washer 
2 1. 4 thGear(D) 
22. Drive Shaft 
23. Set Ring 
24. Ball Bearing 

® 
® ® 

® 
25. Drive Sh.tfL Bushing 
26. Shift Drum Needle Be,Jring 
27. Circl ip 
28. Oper.tting Plate 
29. Operating Plate Pin 
30. Drum Positioning Bolt 
3 1. 0 Ring 
32. Spring 
33. Pin 
34. Shift Drum 
35. Pins 
36. Drum Pin Plate 
37. Lock Washer 
38. Screw 
39. Shift Drum Stopper 
40. Screw 
4 1. Cotter Pin 
42. Guide Pin 
43. 3rd Ge<~r Shift Fork 
44. Engine Sprocket Nul 
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@ 

45. Splined Washer 
46. Engine Sprocket 
47. Output Shaft Collilr 
48. 0 Ring 
4 9. Oil Seal 
50. Set Ring 
51. Bdll Bearing 
52. Output Shdfl 
53. 2nd Gear (0) 
54 . Spl inc Washer 
55. Circlip 
56. 5th Gear 
57. Circlip 
58. Spline Washer 
59. 3rd Gear (0) 
60. Spl inc Washer 
61. Circl ip 
62. 4th GeM (0) 
63. I st Gear {O) 
64 . Shim 
65. Shim 
66. Needle Bearing 
67. Needle Bearing Bu~h ing 
61>. Circl ip 
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Shift Drum Assembly Notes: 
I. To install a new shift drum needle bearing, use the 

shift drum bearing driver (special Loo t) to drive it in. 

Bearin 

-

2. Be sure tha t the screw is firm ly tightened. 

Drive Shaft Disassembly: 
• Pull out the clu tch push rod @ with its oil seal <D . 
• Pull off the needle bearing bushing @ . 
• Remove the c irclip ®, and pull off the needle bearing 
®and shim(s) <i9)1J) tf21 . 

• Pull off 2nd gear if p, 5th gear 114) , copper bushing @ , 
and spl inc washer ' 16) • 

• Remove the circlip lfy , and pull off 3rd gear '18 . 
• Remove the circlip 'lj) , and pull off the spline washer 

tfo) and 4th gear 121) • 
• Pull off the drive shaft bushing 2S) and ball bearing 

24 together using the stem bearing puller and adapter 
(special tools). 

Drive Shaft Assembly Notes: 
I. Replace the drive ~haft ball ucttring ,and bushing 

using the tran:>mission circlip driver (special tool). 

2. Be sure that all parts arc put back in the correct 
sequence and all eire! ips arc properly in place (replace 
any that arc bent or damaged). Proper sequence from 
I SL gear is 1st gear, 4th gear, spl ine washer, circlip, 
3rd gear, circlip, spli ne washer, copper bushing, 5th 
gear, 2nd gear, shim(s), needle bearing, circlip, and 
needle bearing bushing. The shim(s) should take up 
all the play. If not, add more ~him h). 

3. 1st gear- part of drive :>h<~ft 
..Jth geM doggl!d, dog~ face 3rd geM 
3rd gear- double doucd, tooth side dogs face 4th 

gear, 22 teeth 
5th gear- dog recesses, dog recess side laces 3rd gear 
2nd gear- no dogs, no clog recesses 

4. Usc the tran:>mission circlip driver (special Loot) to 
replace the two inner circlips without damage. To 
usc the Loot, fi L the inner part on the shaft with 
the end a t the circlip groove, se t the circlip on the 
end of the inner part, place the driver agains t the 
circlip, and usc a hammer to tap the circlip into place. 

-

\..l.t:~ Circlip 

5. Fit the copper bushing and 3rd gear with their oil 
holes matching the oil holes in the shaft. 

6. Apply a thin co,t t of heat durable grl!asc LO the push 
rod before insertion. 

Output Shaft Disassembly: 
• Pull off the needle bearing bushing 61 • 
• Remove the circlip 68 I and pull orr the needle bearing 

166 and -him(s) 6' 6S . 
• Pull off I st gear 63 and 4th gear 62 • 
• Remove the circlip 61 , and pull off the spline washer 

60) , 3rd gear S9 , and spline washer sa . 
• Remove the circlip s1 , and pull off 5th gear s6 • 
• Remove the circlip ss , and pull off the spline washer 

S( and 2nd gear S3 • 
• Straighten the side of the splined washer H that is bent 

over the side of the engine sprocket nut u . 
•Hold the engine sprocket steady using the engine 

sprocket holder (special tool), and remove the engine 
sprocket nut. 



http://www .kz400 .com/ 
OISASSEMBL Y 63 

• Pull off the splined washer and the engine sprocket@,. 
• Slide off the oil sealli9 . 
• Pull off the output shaft collar '47 and 0 ring @1. 
• To remove the output shaft ball bearing 11 , first 

fit the stem bearing puller (special tool) into place 
upside down, and tighten to create a space between 
the bearing and flange. Next, fit the puller on righ t 
side up, and pull off the bearing. 

'-- Stem Bearing Puller 
57001-158 -

Output Shaft Assembly Notes: 
1. Replace the output shaft ball bearing using the 

transmission circlip driver {special tool). 
2. Replace the 0 ring if damaged. 
3. Be sure that all parts are put back in the correct 

sequence and all circlips are properly in place (replace 
any that arc bent or damaged). Proper sequence from 
the engine sprocket side is 2nd gear, spline washer, 
circlip, 5th gear, circlip, spline washer, 3rd gear, spl inc 
washer, circlip, 4th gear, 1st gear, shim{s), needle 
bearing, circl ip, and needle bearing bushing. The 

shim(s) should take up all the play. If not, add 
more shim(s). 

4. 2nd gear- dog holes, side which is sunk further in 
faces 5th gear 

5th gear- double dogged, tooth side dogs face 2nd 
gear 

3rd gear- dog recesses, recess side faces 5th gear 
4th gear- single dogged, dog side faces l st gear 
I st gear- dog holes, side which is sunk further in faces 

4th gear 
5. Usc the transmission circlip driver (special tool) to 

replace the three inner circlips without damage. 
6. Be sure that the ball bearing oil .;cdl wire bdnd ,ide 

faces in. 
7. Tighten the engine sprocket nut to 12- 15 kg·m 

(87 -1 08 ft·l bs) of torque, using the engine sprocket 
holder to keep the sprocket steady. Be sure to bend 
back one side of the splined washer over the side of 
the nut. 

KICKSTARTER 
Removal: 
• Split the crankcase as explained in transmission removal 

{Pg. 56). The transmission itself does not require 
removal. 

• Straighten out the washer 2 ends which are bent over 
the side of the ratchet gear arm stopper bolts 1 , and 
remove the stopper '3 . 

• Remove the circlip 25 which holds the spring guide 
114 in place. 

• Pull off the spring guide. 
• Remove the kick spring 13 . 
• Remove the circlip 'IZ which is against the kick shaft 

col lar 1D . 
• Remove the kick shaft stopper Q}; and collar. 
• Remove the rest of the kickstarter from the lower 

crankcase half. 
Installation Notes: 
1. To replace the kick spring, turn the shaft all the way 

clockwise, insert one end of the spring into the crank· 
case, insert the other end into the kick shaft, and. 
while holding the spri ng in place, insert the kick 
spring guide. 

2. Be su re to bend back the ends of the washer over 
the stopper bolts. 

3. Apply a thin coat of heat durable grease to the inside 
of the collar before replacement. 

tJ. Punch the screws @ after installing the kick ~h.tft 
stopper. 
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Kickstarter 

, 

/ , 
13. Kick Spring 
14. Spring Guide 
I 5. Kick Shaft 
16. Screw 
17. Kick Shaft Stopper 

25 5. Spring cap 18. Kick Pedal 

1. 
2. 
3. 
4. 

Disassembly : 
• Pull off the kick gear @ and thrust washer ® . 
• Remove the circlip @ on the spring side, and take 

off the spring cap @ , and spring ® . 
• Pull off the kick ratchet gear (7) . 
• Remove the remaining circlip s . 
Assembly Note: 
• For replac ing the ratchet gear, align the ratchet gear 

punch mark with the notch on the kick shaft 

Punch M 

Notch 

OIL PRESSURE RELIEF VALVE 
Removal: 
• Split the crankcase as explained in transmission removal 

6. Spring 19. C Ring 
7. Ratchet Gear 20. Washer 
8. Circl ip 21. Spring 

Stopper Bolt 9. Washer 22. Kick Pedal 
Washer I 0. Kick Gear 23. Pedal Rubber 
Stopper II. Kick Shaft Collar 24. Bolt 
Circl ip 12. Circl ip 25. Circlip 

(Pg. 56). The transmission itself does not require 
removal. 

• Unscrew the valve from the lower crankcase half. 

Installatio n Note: 
• Use a non·permanent locking agent on the valve threads. 

*NOTE: From engine number K4E095256 on for 
KZ400D , and from K4SE027556 on for KZ400S, a ball 
type relief valve is used in place of the piston type relief 
valve. Do not disassemble the ball type relief valve for 
inspP.ction. Replacement parts are not available. 
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• Remove the circlip, and take out the washer, spring, 
dnd valve pi~ton. 

Washer 

0 

Circlip Spring 

BALANCER M ECHANISM 
Removal: 

Valve Piston 

~ . 

• Split the crankcase as explained in transmission removal 
(Pg. 56). The transmission itself does not require 
renlOv..tl if only the balancer mechanism is to be re-
moved. 

• Remove the bolts (4} and screws (2), and lift off the 
crankshaft bushing cap. Tap lightly on the sides of the 
c.tp with c1 plastic hdmmcr if necessary to f<~cili tatc 

removal. 

• Rcmuve the baldncer ciMin guide from the chain. 

• Remove the balancer mechanism holder bolts (8). 
•Tt~p lightly on the sides or each holder, and then lift 
off the en tire balancer mechanism. 

Installation : 
• Check to sec that the holder 0 rings (4) and the pin 

arc all in place. 

• Tum the crankshaft so thdt the crankshaft oil holes 
arc even with the upper crankcase half surface with 
the flywheels positioned up as shown in Fig. 252. If 
necessary, temporarily replace the timing ddv..tnccr and 
usc a 17 mm wrench to turn the cranl..shafl. 

• Check to ~ee that the mechanism is correctly <~~sembled. 
• Holding the chain tdut, pick up the baldncer mechanbm, 
place one of the units into position, and ma tch the 
sprocket punch mark with the line on the holder. 
Keeping the chain in ib proper position on the 
sprockets, let the chain fall in place on the crank;haft 
balancer sprocket, and fit the other unit into pl,tce. 



66 DISASSEMBLY http://www.kz400.com/ 

.Check to see that the chrome plated link aligns with 
the holder line for each balancer unit, and that the 
balancer weights face up, not cocked to either side. 

Plated 

•If the weights are cocked to one side, alter the position 
of the chain on the crankshaft balancer sprocket until 
the weights are positioned properly. 

•Whenever the balancer unit are disassembled, replace 
the balancer holder bolts with a new one, and tighten 
the bolts for each unit with 2.3 "' 2.7 (16.5"' 19.5 
ft-lbs) of torque. Make sure that each holder fi ts all the 
way down on its knock pins. 

•Daub a littl e engine oil on the bushing halves on the 
crankshaft bushing cap. 

• Place the balancer chain guide into position, set the 
crankshaft bushing cap into place with the arrow 
pointing to the front, and then tighten the screws 
(2) to secure the guide to the cap. Usc a non-
permanent locking agent on the screws. A chain 
guide and two bushing halves go with the cap. 

• Tighten the bolts (4) in the sequence shown in Fig. 
255 I ir~t to 1.5 kg-m (II lt·lb~) of torque dnd then to 
2.5 ~ 3.0 k~-rn ( 11:1 ~ 22 ft-lb~). 

• Fit the crankcase as explained transmission installation 
(Pg. 58). 

Disassembly (per balancer unit): 
• Remove the chain 'i2) . 
• Slide off each holder ® <il) and the shims @@ . 
• Tapping lightly with a plastic hammer, remove the 

sprocket @ . I he springs @ and pins (j) (4 ea) may 
be removed. 

• Take out the balancer weight bolt ®, and slide the 
weight QO) off the shaft @ . 

Assembly (per balancer unit) : 
• Apply oil to the shaft, and insert it into the balancer 

weight. Match the larger shaft hole with the hole in 
the center of the weight, apply a non-permanent locking 
agent to the bolt, and insert it. Tighten the bolt with 
1.1- 1.3 kg-m (95 -113 in-lbs) of torque. 

• With the springs and pins (4 ea) all in place in the 
inner circumference, replace the sprocket. The punch 
mark on the sprocket must face out, and the sprocket 
positioned as depicted in Fig. '256. Only one of the 
four possible positions is correct. 

Balancer Wei !,tit 

\ 
Sprocket 

• Replace the shims on the sprocket side. The smaller 
diameter shim goes on first. 

• Replace the holders onto the shaft with the machined 
side of each holder facing in. 

•Replace the chain on the sprockets. For each sprocket, 
the chrome plated link must fit on the sprocket tooth 
with the punch mark. Also, the arrows on the holders 
must point so that they will point away from the 
crankshaft. 

Plated Link 



http://www.kz400.com/ DISASSEMBLY 67 

Balancer Mechanism 

@ 

I. Bolt 
2. Holder 11. Holder 
3. Shim 12. Balancer Chain 
4. Shim 13. 0 Ring 
5. Sprocket 14. Chain Guide 
6. Balancer Shaft 15. Chain Guide 
7. Pin 16. Crankshaft Bearing Cap 
8. Spring 17. Screw 
9. Balancer Weight Bolt 18. Bolt 

10. Balancer Weight 19. Bolt 

-

CRANKSHAFT, CAMSHAFT CHAIN 
Removal: 
• Remove the transmission (Pg. 56). 
• Remove the balancer mechanism (Pg. 65). 

@ 

• Remove any balancer mechanism holder 0 rings which 
are loose. 

• Remove the pin which holds the camshaft chain guide 
pin in place. 

@ 

tj]) 

@ 

tf8) 19 

• Replace the crankshaft bushin g cap with its arrow 
pointing tb the front, and tighten its bolts (4). 

• Remove the drive shaft set ring and output shaft set 
nng. 

• Turn the engine righ t side up. 
• Remove the spark plugs. 
• Remove the stud nuts (8), and pull off the cylinder 

head cover. The cover has four 0 rings. 
• Remove the chain tensioner cap and 0 ring. 
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• Remove the chain tensioner screws, and pull out the 
entire tensioner assembly. 

• Fit the timing advancer in place, and tighten its bolt. 
• Remove the camshaft sprocket bolts (2) . Usc a 17 mm 

wrench to turn the crankshaft. 
• Pull the sprocket off its position on the camshaft, slip 

the chain off the sprocket, and remove the camshaft 
and sprocket. 

• Lifl off the cylinder head and cylinder block assembly. 
• Remove one of the piston pin snap rings from each 

piston. 

Ring 

l 
I 

• Remove each pi ston by pushing the piston pin out the 
side the snap ring was removed. Usc the piston pin 
pu ller and adapter "B" (special tools) if necessary. 

Piston Pin Puller 
57001-910 

• Remove the timing advancer. 
• Turn the upper a.mkcd~c h.tlf up,idc clown. 

• 

• Remove the bolts (4), and take off the crankshaft 
bushing cap. 

• Lift off the crankshaft, and remove the camshaft chain 
and the oil seal. 

Installation: 
• Check to see that all crankshaft bushing halves (4) are 

in place, and daub a little engine oil on each bushing. 
• Check that the wire band in the crankshaft oil seal has 

not slipped ou t of i l~ proper posi Lion. 
• Fit the camshaft chain back on the lower camshaft 
sprocket, place the oil seal on the dynamo end of the 
crankshaft with the wire band side facing in, and set 
the crankshaft back in its place on the upper crank· 
case h.tll . I he ridge on the oil 'c.tl mu~t lit in ih 
cr.mkc"'e groove. 

Oil Seal 

• Replace the crankshaft bushing cap with its arrow point· 
ing 10 1hc front, and tighten its bolts l4). 

• Turn the upper crankcase half right side up. 
• Apply a little oil to the piston pins, and replace both 
pistons and piston pins. The arrow on the top of each 
piston must point towards the front. 

• Fit a new piston pin snap ring into the side of each . piston. • 
• Fit the timing advancer on the end of the crankshaft, 

and tighten its bolt. 
• Apply a small amount of oil to the piston rings and 

the inside of each cylinder . 
• Replace any of the cylinder base gasket or oil passage 

0 rings with a new one if deteriorated or damaged. 
• Fi La piston base (special tool) on the crankcase opening 

for each piston, and turn the crankshaft using a 17 mm 
wrench such that each piston is situated squarely on its 
piston base. 
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e<:ompress the piston rings using the piston ring com-
pressor assembly (special tool) for each piston. 

Piston Ring Compressor 

57001-921 

• Replace the cylinder block 0 rings with a new one 
if i L is detcriora ted or damaged. 

• Pull out the camshaft chain, and let i 1 hang over the 
side of the cran kcasc. 

• Fit the cylinder head and cylinder block assembly on 
the crankcase studs, gu ide the front camshaft chain 
guide inside the block, and rest the bottom of the 
cyl inders on the piston ring compressors. 

• Lift up the c.umh,tft ch,tin, usc a )crcwdriver to keep 
the chain from f,tlling down into the cylinder block. 

~ ,.j§. 
- I. I -

-

• Work the bottom of each cylinder past the rings, and 
set the assembly in place while removing the special 
tools. 

• PI,acc the cylinder hc<1d holding plate (special tool) on 
both sides of the cylinder head, and tighten both 111 
place using the stud nuts (8). 

• Set the sprocket on the camshaft ncar where it fits. 
The arrowed side of the sprocket faces the right side 
of the engine. 

• Run the Cdnhhaft through the c.umh,tft chain from 
the right side of the engine. 
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• Turn the crankshaft to where the timing advancer "T" 
mark (the line adjoining the "T") is directly up. Next, 
wrn the crankshaft counterclockwise exactly 90° (!!. 
turn). At this point the "T" mark should align with 
the upper crankcase half fi uing surface. 

• Turn the Cilmshaf t until the notch on the right end 
face~ directly up. 

• Turn the sprocket such that the arrow which has no 
letter adjoining it points to the front of the engine 
(points parallel to the cylinder head fitting surface), 
and lit the chain on the sprocket. 

• Fit the sprocket up into place (the bolt holes will not 
be aligned at this time), and turn the crankshaft while 
holding the camshaft steady such that the bolt holes 
align. 

• Apply a non·pcrmancnt locking agent to one of the 
sprocket bolts, and replace and tighten it with 1.4 -
1.6 kg·m ( 1 0- 11.5 ft ·I bs) of torque. 

• Check that the timing advancer "T" mark and the 
sprocket arrow arc still properly positioned. 

• turn the cr,tnk,h<~f t I I->Cl0 ,dnd rcplt~cc the other ~prod.et 
bolt. Usc a non·pcrm,mcnt locking agent, and tighten 
with 1.4- 1.6 kg·m ( I 0- 11 .5 ft·lbs) of torque. 

• Remove the stud nuts (8), and remove the cylinder 
head holding plates. 

• Remove the tachometer gear (KZ400D) and the cylin· 
der head cover caps (2) from the cylinder head cover. 

• Turn the crankshalt to where the timing advancer 
"T" mark is directly up. 

• Apply liquid gasket to the cylinder head cover 0 ring 
fitting surface if necessary to hold the 0 ring to the 
cyl inder head cover. Check that all 0 rings (4) are in 
place. 

• Place the cyli ndcr head cover on the cylinder head, 
and replace the nuts (8). Tighten them in the sequence 
shown in Fig. 278, tightening first each nut 10 1.5 
kg-m (11 ft-lbs) of torque and then to 2.5 - 3.0 
kg-m (18 - 22 ft-lbs). 

.Check 10 sec that the 8 mm cylinder head bolts arc 
at 2.5- 3.0 kg-m ( 18- 22 ft·lb~) of torque and the 
6 mm bolts dt 1.1 - 1.3 kg-m (95- 11 3 in-lb~). 
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Cylinder Head, Cylinder Head Cover Tightening Order 

@ 

• Apply a small amount of heat durable grease to the 
tachometer gear, and replace the tachometer gear and 
the cylinder head cover caps (KZ400D) . 

• Replace the tensioncr assembly. The sequence is push 
rod, spring, gasket, holder, push rod gu ide, and lock 
nut. Tighten its screws, adjust it (Pg. 15), and replace 
the cap and 0 ring. 

• Replace the spark pi ugs. 
• Turn the engine upsi de down. 
• Replace the drive shaft set ring and output shaft set . nng. 
• Remove the crankshaft bushing cap. 
• Replace the pin which holds the camshaft chain guide 

pin in place. 
• Replace the balancer mechanism holder 0 rings which 

were removed. 
• Install the balancer mechanism (Pg. 65). 
• Instal l the transmission (Pg. 58). 

Disassembly 
• Remove the nuts (4) and connecting rods (2). Each 
connecting rod has a bushing half in its big end. 

Assembly Notes : 
'1. Fit the connecting rod big end together so that the 

marks al ign. 

2. Apply oil to the connecting rod big end bolts. 
Tighten the nuts first loosely and then tighten each 
nuts with 3.5- 3.8 kg-m (25-27 ft-lbs) of torque. 

3. If a new crankshaft and/or connecting rod is used, 
select the right bushing in accordance with the com-
bination of the connecting rod and the crankshaft 
marks (Fig. 280, 281). 

Table 1 Bushing Selection 

~ 1 Unmarked c 9 
9 

Black Brown 
1 PN 13034-037 PN 13034-048 

Unmarked Blue Black 
PN13034-047 PN 13034-037 

Marks 

Color Mark 

CAMSHA FT CHA IN GUIDE (FRONT) 
Removal: 
• Remove the crankshaft (Pg. 67). 
• Push the pin out, and remove the guide. 
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Assembly Note : 
• The grooved end of the pin goes to the dynamo side. 

CAMSHAFT CHAIN GUIDE (REAR ) 
Remova l: 
• Remove the cylinder block (Pg. 40). 
• Remove the camshal t chain guide upper pin, ,md 

remove the guide. 

Chain Guide 

FRONT WHEEL (Only on KZ400D) 
Removal : 
• Put the motorcycle up on ib center stand, .tnd jack 

or prop up the engine \O th,n the front wheel will be 
off 1 he ground. 

• Remove the axle cotter rin, nuL, and washer. 
• Remove the front c~x l c cl.11np nuts {2), lock washers 

(2), t~nd clc~m p . 
• lloldin): the wheel to f,lcili t,ue axle remov.tl, pull out 

the axle, .111d then remove the wheel from the motor-
cycle. The speedometer ge,tr housing ei!!>ily separates 
from the hub. 

Installation: 
• With the speedometer c.tblc runn ing above the fender 

sLdY , fit the speedome ter gec~r housing into the hub, 
hold the fron t wheel in ib place between the front 
~hoc!- absorbers, and insert the axle from the disc side. 

• Replace the axle clamp, tightening it loosely. The 
clamp must be positioned so that the arrow on the 
bouom points to the front. Each nut has a lock washer. 

• Replace the axle washer and nut. Tighten the axle 
nut with 7 - 9 kg-m {51 - 65 ft-l bs) of torque while 
making sure that the speedometer gear housing does 
not move out of its proper position. 

•I nstall a new axle cotter pin. 
•Tighten the axle clamp nuts, first the front one and 

then the rear with 1.6-2.2 kg-m (11.5-16 ft-lbs) of 
torque. The front end of the clamp is the one which 
fits squarely on the bottom of the fork outer tube. 

S peedometer Gear Housing Disassembly : 
• Disconnect the lower end of the speedometer cable 

with rliers. 
• Pull ou t the ~peedometcr geM@ wi th cl o~e-in circl ip 
plier~ or some o ther sui table tool. 

Speedometer Gear 

•To remove the speedometer gear bush or speedometer 
pinion, fi rst drill out the pin in the speedometer gear 
housing. 
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Front Hub (KZ400D) 

I I. Grease Seal 

1. Front Axle I 2. Speedometer Gear Housi ng 
2. Bolt 13. Pin 
3. Double Washer 14. Washer 
4. Cap 15. Speedometer Pinion 
~ 

). Disc 16. Bush 
6. Front Hub 17. Gear Drive 
7. Grease Seal 18. Speedometer Gear 
8. Circl ip 19. Axle Nu t 
9. Ball Bear ing 20. Co ller Pin 

l 0. Distance Collar 2 1. Ball Bearing 

Speedometer Gear Housing Assembly Notes: 
1. Regrease the speedometer gear (Pg. 138). 
2. Insert th e speedometer inner ca ble in to the housing 

while turning the gear so that the slot in the end of 
the cable will scat in the tongue of the speedometer 
pinion. 

Front Hub Disassembly: 
• Straighten back the part of the disc double washers 

@ that are ben t over the disc bolts ®, remove th e 
bolts (4) and double washers (2), and pull off the disc 

@ . 
• Pul l off the cap @ on the disc side of the hu b. 
• Pu II ou 1 the grease seal Q) on the disc side using a 

hook, and remove the circlip ® . 
•I nsen a metal rod into the hub from the speedometer 

gear side, and remove the bearing ® on th e disc side 
by tapping eve nly around the bearing inner race. . 

I 
@ 

/ 

/ 
11 8 

1 ~ 

• 

14 

@ 
@ 

tf4' 
·16 

• 

• Remove the remammg grease seal @ usi ng a hook, 
and· pull out the ~pecdome ter geM drive @ . 

•I nsert the metal rod in to the hub from the disc side, 
and remove the other bearing @ by tapping evenly 
around th e be<~ring inner r,tce. I he dist,mce coll.tr 
@ will come out with the brr1ring . 
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Front Hub Assembly Notes: 
1. ln;pectthe bearings and replace if necessary (Pg. 138). 

ln~tall them u;ing the wheel bearing driver "A" and 
the beMing driver holder (special tools) . 

2. Replace the grease seals with new ones using a press 
or wheel bearirig driver "A" (special tool). 

3. I ighten the eli;~ bol t~ ('1) with 1.() ~ 2.2 kg·m (II. ) 
- 16 ft-lb;) of torque, hcncl the wt~sher t .rb ~ b,rck 
over the di'c bol h . 

4. Clean off completely any grease that has gotten on 
either side of the disc with a high flash point solvent 
of some kind. Do not use one which will leave an 
oily residue. 

FRONT WHEEL (Only on KZ400S) 
Removal : 
• Put the motorcycle up on the jack or block, and jack 

or prop up the engine so that the front wheel is off 
the ground. 

• Remove the cotter pin from the threaded brake cable 
extension, screw off the adjusting nut, and free the 
brake cable from the brake panel. Also remove the 
brake cable joint. 

• Remove the speedometer cabl e bolt and washer and 
pull the lower end of the speedometer cable off the 
brake panel . 

• Take out the torque link clips, remove the nuts (2), 
bolt, lock washers (2), and remove the torque link. 

• Remove the front axle cotter pin, nut and washer. 
• Remove the front axle clamp nuts (2), lock washers 

(2), and cl amp. 
• Holding the wheel to facilitate ax le removal, pull out 

the axle, and then remove the wheel from the motor
cycle. 

Install at ion : 
• Hold the front wheel in place between the front shock 

absorbers, and insert the axle from the brake panel side. 
• Replace the axle clamp, tightening it loosely. The 

clamp must be positioned so that the arrow on the 
bottom points to th e fron t. Each nut has a lock washer. 

• Replace the ax le washer and nut, tightening it l oo~e l y . 
• Replace the torque lin k, and replace it~ bolt, lock 

washer:. (2), and nuts (2). 
•Tighten the torque link nuts with 2.6 - 3.5 kg-m 

(19 - 25 ft-lbs) of torque, and replace the torque 
link clips. 
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•Tighten the axle nut with 7 - 9 kg-m (51 - 65 
ft-lbs) of torque, and install a new axle cotter pin. 

•Tighten the axle clamp nuts, first the front one and 
then the rear with 1.6 - 2.2 kg-m (11.5- 16 ft-lbs) 
of torque. 

• With the speedometer cable running above the fender 
stay, insert the speedometer inner cable into the front 
brake panel whil e turning the wheel so that the inner 
cable end will sea t in the speedometer pinion gear. 
Replace the speedome ter cable bolt and washer. 

• With the brake cable running in the same manner as 
the speedometer cable, auach the brake cable, brake 
cable joint, and adjusting nut back onto the front 
brake panel. Replace a new cotter pin at the end of 
the threaded brake cable ex tension . 

• Adjust the fron t brake (Pg. 17). 

Front Brake Disassembly: 
WARNING:Brake linings contain asbestos fiber. Inhala
tion of asbestos may cause serious scarring of the lungs 
and may promote other internal injury and illness, in
cluding cancer. Observe the following precautions when 
handling brake linings: 
1. Never blow brake I ining dust with compressed air. 
2. If any components are to be cleaned, wash with 

detergent, then immediately discard the cleaning 
solution and wash your hands. 

3. Do not grind any brake lining material unless a ven
tilation hood is available and properly used. 

• Pu ll out the ax le tl) and remove the brake panel 35 • 

• Usi ng a clean cloth around the linings if necessary to 
prevent grease or oil from getting on them, remove the 
brake shoes (22) by pulling them off the brake cam 
shafts tfsJ. 

Pull shoe 

• Remove the brake spirngs @ (2) to separate the two 
brake shoes. 

• Mark the position of each cam lever @ on the camshaft 
so that they can later be installed at the same angle. 

• 

• Remove the cam levers, return spring, brake lining wear 
indicator l'fsJ, washer ® , and gaskets @ . 

• Remove the camshafts. 
• To remove the speedometer pinion gear @ , unscrew 

the speedometer pinion gear bushing ® from the brake 
panel, and drop out the pinion gear and washers ([t . 

Front Brake Assembly : 
• Grease the speedometer pinion gear, replace the pinion 

gear an d its washers, c~nd screw in the speedometer 
pinion gear bushing securely. 

• Clean the old grease from the ca mshafts and anch or 
pins, and regrease them using regular cup grease {Pg. 
147). 

• Install the brake springs connec tin g the brake shoes. 
• Wrapping c1 c l ec~n clo th around the linings if necessary 

to prevent grease or oil from ge tting on them, put the 
shoes back onto the brake panel. 

• Fit the gc~skets on the camshafts. 
• Replace the wt~sher <1ncl the brake lining wear indicator. 

The indicator should point just to the right of the "E" 
in RANGE. 

Usable Range 
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Front Hub (KZ400S) 

~ 

. / ~ 

l '@ 
1 

• 

® 

• Replace the earn levers with the rc turn spring part of 
the way onto the camshafts, fit the re turn spring end 
in to its hole in the panel, and put the cam levers the 
rest of the way into position on the camshafts. Tighten 
the bolts. 

Return Spring 

• Adjust the front brake (Pg. 17). 

1 . Axle 
2. Pin 
3. Joint 
4. Lock Nut 

. 5 . Connecting Rod 

I 6. Joint 

I 7. Nut 
8. Cotter Pin 

. 9 . Washer 

) 10. Gasket 
11. Return Spring . 
12 . Bolt 
13 .. Primary Cam Lever 

• 14. Secondary Cam Lever 
15. Indicator 
16. Bolt 
17. Washer 
18. Camshaft 
19. Washer 
20. Speedometer Pinion Gear 
21. Bush 
22. Brake Shoe 
23. Spring 
24. Speedometer Gear 
25. Grease Seal 
26. Ball Bearing 
27. Collar 
28. Front Hub 
29. Ball Bearing 
30. Grease Seal 
31. Cap 
32. Washer 
33. Axle Nut 
34. Cotter Pin 
35. Brake Panel 

Front Hub Disassembly 
• Pull off the brake panel % and axle CD. 
• Pull off the cap@ . 
• Pull off the grease seal 30 on the cap si de using a hook. 

- .:::: 
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•Insert a metal rod into the hub from the cap si de, 
and remove the bearing @ by tapping evenly around 
its inner race. The distance collar ® will come out 
with the. bearing. 

•I nsert a metal rod into the hub from the panel side, 
and remove the bearing @ on the cap side by tapping 
evenly around its inner race. 

• To remove the grease seal ~on the panel side, pull off 
the speedometer gear using a gear puller, and pull off 
the grease seal using a hook. 

Front Hub Assembly Notes: 
I. lnsc pct the bearings and replt~cc them if necessary 

(Pg. 138). lnstttll them u~ing wheel bearing driver 
"A" and the bcdring driver holder (~pccial tools). 

@ 

2. Put in new grease seals using a press or wheel bearing 
driver "A" (special tool). 

3. After installing the speedometer gear, punch four 
points on the drum to lock the gear in place. 

4. Rcgrcasc the speedometer gear (Pg. 138). 

• 

REAR WHEEL 
Removal : 
• Pu t the motorcycle up on its ccn rcr stand. 
• Take out the cl ip from the rear torque link bolt, 

remove the nut and lock washer, and free the torque 
link from its bolt. 

• Being careful not to bend or otherwi~c damage it, 
free the rear br.t!--c light switch spring from the tab 
on the bral--e pcd,tl. 

• Rem ove the ,tdjusting nut from the end of the bral--c 
rod, t~nd then free the rod from the ct~m lever by 
depressing the br,tkc pedal. Remove the brake rod 
spring and joint. 

• Take out the coucr pin, remove the axle nut and 
washer, and pull ou t the axle. 

• Remove the axle sleeve from the right side of the wheel. 
• Slide the wheel out of the wheel coupling and then free 

from the motorcycle. 

Install at ion: 
• Chcc !-- to sec that the torque link bolt is in place in 

the br.tke panel, and slip the wheel back into the 
coupling. 

• Rcpl.tce the axle sleeve. 
• Slide the axle through the hub lrom the left to the 

right. 
• Fit the torque link onto its bolt, and replace its locl-

wa,hcr and nut. 
• Tighten the torque link nut with 2.6-3.5 kg-m (19-

25 ft-lbs) of torque, and rep lace its clip. 
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•Replace the axle washer and nut, tightening the nut 
to 1 o~ 14 kg-m (72 -1 01 ft-lbs} of torque. 

•Instal l a new axle cotter pin. 
•Replace the joint into the end of the cam lever and 

the spring on the end of the brake rod. 
• Fit the rod through the joint, and screw on the adjuster. 
•Carefully fit the rear brake light switch spring back into 

the tab on the brake pedal. 
•Adjust the rear brake (Pg. 1 9}, and check the rear 

brake light switch adjustment (Pg. 20}. 

Rear Brake Disassembly: 
NOTE: Refer to the warning (Pg. 75} for general brake 
information . 
• Remove the brake panel @from the wheel. 
•Mark the position of the cam lever @on the camshaft 

@ so that it can later be installed at the same angle. 

Rear Hub 
1. Axle 
2. Bearing 
3. Distance Collar 
4. Shock Damper Rubber 
5. Bearing 
6. Cotter Pin 
7. DoubleWasher 
8. Brake Shor. 
9. Spring 

10. Camshaft 
1 1. Gasket 
12. Brake Lining Wear Indicator 
13. Cam Lever (2j) 
14. Bolt 
15. Axle Sleeve 
16. Washer @ 

•Remove the cam lever, brake lining wear indicator @ , 
and gasket @ . 

[' 

® 

@ 

J 

17. Axle Nut 
18. Cotter Pin 
19. Sprocket 
20. Nut 
21. Double Washer 
22. Coupling Sleeve NuL 
23. Washer 
24. Collar 
25. Grease Seal 
26. Bearing 
27. Coupling Sleeve 
28. Bolt 
29. Rear Hub 
30. Brake Panel 
3·1. Wheel Coupling 
32. 0 Ring 
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• Pull out the cotter pins ® ( 2) , and take off the double 
washer (j) . 

• Using a clean cloth around the linings if necessary to 
prevent grease or oil from getting on the linings, pull 
the brake shoes @, spring®, and camshaft as an 
assembly off the brake panel. 

• Twist the brake shoes as shown in Fig. 310 to separate 
the camshaft from the shoes. 

Camsliaft 

• 

Brake 

• Remove the spring to separate the brake shoes. 

Rear Brake Assembly: 
• Clean the old grease from the camshaft, and regrease 

using regular cup grease. Apply grease to the center 
of the shaft and on the cam surfaces. Do not over
grease. 

• Install the spring connecting the brake shoes. 
•Wrapping a clean cloth around the linings if necessary 

to prevent grease or oil from getting on the linings, 
fit the camshaft between the brake shoes, and then 
fit the assembly back onto the brake panel. 

• Replace the double washer (i) on the anchor pins, and 
install new cotter pin)(§' (2). 

• Fit the gil!>kct on the camshaft. 
• Replace the brake lining wear indicator so that it points 

just to the right of the "E" in RANGE. 

• Replace the cam lever into its original position on the 
camshaft, and tighten its bolt. 

• Check to sec that the torque link bolt is in place in 
the panel, and fit the panel back into the wheel. 

Rear Hub Disassembly : 
• Pu II off the brake panel 30 • 

• Insert a metal rod into the hub, and remove the bearing 
® on the other si de by tapping evenly around the 
bearing inner race. The distance collar ® will come 
out with the bcari ng. 

•I nsert the metal rod into the hub from the other side, 
and remove the remaining beari ng @ by tapp ing evenly 
around the bearing inner race. 

Rear Hub Assembly Notes: 

I. ln~pect the bearings and replace if necessary (Pg.138). 
lnst<~ ll them u~ing the wheel bearing driver "C" ,tnd 
the be.tring driver holder (special toob). 

2. Inspect the 0 ring and replace if necessary. 
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Tl RE, TUBE 
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Removal: 
• Remove the wheel from the motorcycle (Pg. 72 or 
74 or 77). 

• Mark the valve stem position on the tire with chalk 
so that the tire will not get turned and upset wheel 
balance. 

• Take out the valve core to let out the air. 
•Remove the valve stem nut. 
•Use a ru bber mallet to break the tire beads away from 

both sides of the rim . 
•Step on the side of the tire opposite the valve stem, 

and start prying the tire off the rim near the valve 
stem with tire irons. Take care not to insert the tire 
irons so deeply that the tube gets damaged. 

•Remove the tube when one side of the tire is pried off. 
•Pry the tire off the rim. 

Installation: 
•Pu t just enough air in the tube to keep it from getting 

caught between the tire and rim, and insert it into the 
tire at this point, even if the tire was completely 
removed from the rim. Insert the valve stem into 
the rim, and screw the nut on loosely. 

• If the tire was completely removed, pry one side back 
onto the rim. Align the chalk mark on the tire with 
the valve stem. 

• Pry the other side of the tire onto the rim, starting 
at the side opposite the valve. Take care not to insert 
to the tire irons so deeply that the tube gets damaged. 

.Check that the tube is not pinched between the tire 
and rim, and then inflate to the standard pressure (Pg. 
133). 

• Tighten the valve stem nut, and put on the valve cap. 
• Balance the wheel {Pg. 17). 
•Moun t the wheel back on to the motorcycle (Pg. 72 or 

74 or 77). 

RIM 
Removal: 
• Remove the wheel fro m the motorcycle {Pg. 72 or 

74 or 77). 
• Take the tire and tube off the rim (Pg. 80). 
• Tape or wire all the spoke intersections so that the 

spokes don't get mixed up, and unscrew the nipples 
from all the spokes with a screwdriver. 

Nipple 

Installation: 
• Fit al l the spokes through the holes, and screw al l the 

nipples onto the spokes tightening them partially. 
• Suspend the wheel by the axle, and set up a dial gauge 

to measure rim runout. 

•Tighten the spokes evenly so that the radial (out from 
the axle) runout is less than 0.8 mm and the axial (side 
to side) runout is less than 0.5 mm. 

•Make sure that the spokes are tightened evenly. 
Standard torque is 0.2 - 0.4 kg-m (17 - 35 in-lbs). 

• Mount the tube and tire {Pg. 80). 
• Balance the wheel (Pg. 17) . 
• Mount the wheel back omo the motorcycle (Pg. 72 or 

74 or 77). 

SPOKE (breakage replacement) 
• Reduce the tire air pressure by a small amount. 
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• Insert the new spoke through the hub, and bend it to 
meet the nipple. 

• 

•Tighten with a spoke wrench. Standard torque is 0.2-
0.4 kg-m (17-35 in-lbs). 

• Infl a te the tire to standard pressure (Pg. 133). 

DISC BRA KE (Only on KZ400D) 

Removal, in stallation, disassembly, and assembly of 
the disc brake is divided up as follows: 
Pad Removal Caliper Assembly 
Pad Ins tallation Maste r Cylinder Removal 
Disc Removal Master Cylinder Install ation 
Disc Installation Note Notes 
Caliper Removal Mas te r Cylinder Disassembly 
Caliper Ins ta llation Note Master Cyl inder Assembly 
Caliper Disassem bly Note~ 

Before working on the disc brake, Ldke special note 
of the foll owing: 
WARNING:Brake linings contain asbestos fiber. Inhala
t ion of asbestos may cause serious scarring of the lungs 
and may p romote other internal injury and illness, in
cluding cancer. Observe the following precautions when 
handling brake linings: 
1. Never blow brake lining dust with compressed ai r. 
2. If any components are to be cleaned, wash wit h 

detergent , then immediately discard the c leaning 
solution and wash you r hands. 

3. Do not grind any brake lining mat erial unless a ven
ti lation hood is avai lable and properly used. 

CAUTION 
1. Except fo r the disc pads and disc, use only disc brake 

fluid, isopropyl a lcohol, o r ethyl alcohol fo r c leani ng 
brake parts. Do not use any other fluid for c leaning 
these parts. Gasoline, mot or oil, or any other petrol
eum distillate will cause det eriorati on of th e rubber 
parts. Oil spilt on any part wi ll be diffi cul t Jo wash 
off compl etely, and will even tually reach and break 
down the rubber used in the disc brake. 

2. Whe n handling the disc pads o r disc, be careful that 
no disc brake flui d or any oil gets on them. Clean 
off any fl uid or oil t hat inadvertently gets on the pads 
or disc with a high flash point solvent of some kind. 
Replace the pads for new ones if they cannot be 
cleaned satisfactorily. 

3. Brake f luid quickly ruins painted surfaces; any spil t 
fl uid should be completely wiped up immediately . 

DISASSEMBLY 8 1 

4 . If any of the brake li ne fi ttings or the bleed valve is 
opened at any t ime, A IR MUST BE BLED FROM 
TH E BRAKE (Pg. 143). 

5. When installing or assembli ng the disc brake, t ighten 
the disc brake fi ttings to the values given in Table 2. 
Improper torque may cause the brake t o m alfunction. 

Table 2 Disc Brake Torque 

Brake lever pivot bol t 0.5-<l. 7 kg·m 43.-...61 in-lbs 
Brake lever adjusting 1.8-2.3 kg-m 13.0-16.5 ft-lbs 

bolt lock nut 
Master cy linder clamp 0.6-<>.9 kg-m 52-78 in-lbs 
Fini ng (banjo) bolts 2.9-3.1 kg·m 21-22 ft-lbs 
Brake pipe nipple 1.7-1.9 kg-m 12.0-13.5 ft-lbs 
3-way joint 0.5-<>.6 kg-m 43-52 in-lbs 
Front brake light switch 2.6-3.0 kg·m 19-22 ft-lbs 
Caliper shafts 3.0-3.6 kg-m 22-26 ft-lbs 
Caliper mounting bolts 3.4-4.6 kg-m 25-33 ft-lbs 
Bleed valve 0.7-1.0 kg·m 61-85 in-lbs 
Disc mounting bolts 1.8-2.0 kg-m 13.0-14 .5 ft-lbs 

Pad Removal: 
• Remove the front wheel (Pg. 72} . 
• Take out the mounting screw for pad B, and remove 

the pad. A lock washer and metal disc also come off. 

• After pad B is removed, squeeze the brake lev.er several 
times until the piston pushes out pad A. 

Pad Install ation: 
• Remove the bleed valve cap, open (loosen) the valve 

slightly, push the piston in by hand as far as it will 
go, and then close (tighten) the valve. Wipe up any 
~pi lt fluid, and recap the bleed valve. 

• Fi t to the rear of pad A the anti -squeak shim, align 
the projection of pad A with th e slot in the bottom 
of the caliper, and insert the pad. 
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Pad A 

Projection 

Anti-squeak Shim 

• Install pad B, its metal disc, mounting screw, and lock 
washer. Use a non-permanent locking agent on the 
moun ti ng screw. 

• Since fluid was spilt when the bleed valve was opened, 
chec k the fluid level in the master cylinder . 

Di sc Removal: 
• Remove the front wheel (Pg. 72). 
• Straighten back the portions of the disc double washers 

® that arc bent over the disc bolts CD , and remove the 
bolts (4) and double washers (2). 

• Pu ll off the disc @ . 

Disc Installation Note : 
•Tighten the disc bolts with 1.8"' 2.0 kg-m (13.0-1 4.5 

ft-lbs) of torque, bend the washer tabs back over the 
disc bolts. 

Caliper Removal: 
• Unscrew the brake pipe from where it connects to the 

caliper. Cap the end of the pipe to prevent fl uid from 
flowi ng out. 

Disc (KZ400D) 

CD 
-~-

-
'· 

• If the caliper holder is to be removed, loosen the Allen 
bolts (2) now. 

• Remove the moun ting bolts (2), each with a flat washer 
and lock washer, an d then take off the caliper. 

Installation Note: 
• Bleed the bra ke line after installa ti on (Pg. 143). 

Caliper Disassembly : 
• Cover the caliper opening with clean, sturdy cloth, and 

remove the piston ® by applying compressed air to 
where the brake line fits into the caliper. 
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Caliper Assembly 

• 

11. Clip 
1. Caliper 12. Dust Cover 
2. Piston 13. 0 Ring 
3. Fluid Seal 14. Caliper Holder 
4. Piston Dust Seal 15. Bolt 
5. An ti -squeak Shim 16. Lock Washer 
6. Pad A 17. Washer 
7. Pad B 18. Allen Bolt 
8. Metal Disc 19. Bleed Valve 
9. Lock Washer 20. Bleed Valve Cap 

10. Screw 21 . Spring Plate 

• Taking ample care not to damage the cylinder surface, 
remove the piston dust seal @ and fluid seal @ care· 
ful ly with a hook. 

•Remove the caliper holder Allen bolts @ (2). 
• Pull out the caliptr holder li} , and pry off the clip 

!f.!) and dust cover rf2) . 

Caliper Assembly : 
.Clean the caliper parts with brake fluid or alcohol {Sec 

CAUTION - Pg. 81 }. 
• Fit the dust cover onto the caliper holder with th e 

outside of its inner lip in the groove on the holder, 
and then fit the inside of the outer lip into the groove 
on the caliper. Be sure that the lips fit in place evenly. 

• Install the clip. 
• With the caliper holder properly positioned, replace and 

tighten its Allen bolts. 
• Fit the fluid seal and dust seal in place inside the 

cylinder. 
• Apply brake fluid to the outside of the piston, and 

press into place with a press, the inside of the piston 
facing out. Take care that neither the cylinder nor 
the piston skirt get scratched. 

@ 
@ I 
% 

• 

Piston 

• Fit to the rear of pad A the anti-squeak shim, align 
the projection of pad A with the slot in the bottom 
of the caliper, and insert the pad. 

• Install pad B, its metal disc, mounting screw, and lock 
washer. Use a non-permanent locking agent on the 
mounting screw. 
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Disc Brake (KZ400D) 

---34 

I. Cap 13. Secondary Cup 25. Dust Cover 
2. Pia te 14. Bolt 26. Hose 
3. Diaphragm 15. Nut 27. Grommet 
4. Brake Lever 16. Lock Washer 28. Pressure Switch 
5. Dust Seal Stopper I 7. Nut 29. 3-Way Fitting 
6. Du~t Seal 18. Bolt 30. Pipe 
7. Retaining Ring I 9. Bolt 31. Bolt 
8. Piston Stopper 20. Washer 32. Bol t 
9. Piston Assembly 2 1 . Master Cylinder Clamp 33. Washer 

I 0. Primary Cup 22. Master Cylinder Body 34 . Hose 
II . Spring Assembly 23 . Washer 
12. Check Valve Assembly 24. Banjo Bolt 
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Master Cyl inder Removal : 
• Take off the right rear view mirror. 
• Pull back the dust cover, and remove the banjo bolt 

to disconnect the upper brake hose from the master 
cyl inder. There is a flat washer on each side of the 
hose fitting. 

• Remove the clam p bolts (2), and take off the master 
cy li nder. There is a flat washer for each master cylinder 
damp bolt. Wipe up immediately any brake fluid that 
spills. 

Master Cylinder Installation Notes: 
I. The master cylinder clamp is installed with the small 

projection towards the throttle grip. Tighten first the 
upper c lamp bolt and then the lower clamp bolt, both 
with 0.6-0.9 kg-m (52-78 in-l bs} of torque. 

Master Cylinder Clamp 

Projection 

2. Bleed the brake line after master cylinder installation 
(Pg.l43}. 

Master Cylinder Disassembly : 
•Take off the master cylinder cap (j) and diaphragm 
Q) , and empty out the brake flu id. 

e"l c~ke off the brt~ke lever (4 . Usc the ma-. ter cy linder 
stopper remover (special tool) to remove the dust seal 
!> tOpper 5 , c~ n d then remove the dust set~l ..._s__, 

Remover 

56019-11 1 

• Remove the retaining ring (7) with retaining ring pliers 
(special tool), and take the stopper @ , pi ston ® , 
primary cup (fO) , spring @ , and check valve (12) out of 

the master cylinder body. Do not remove the second
ary cup lfl) from the piston since removal would damage 
the cup. 

• 
Piston 

Retaining Ring 

' 

Master Cylinder Assembly Notes: 
1. Before assembly, clean all parts including th e master 

cylinder with brake nuid or alcohol (Sec CAUTION 
Pg. 81 }, an d apply brake flu id to the removed parts 
and to the inner wall of the cylinder. 

2. Be sure that the primary cup and check valve are not 
installed backwards and tha t neither is turned side
ways after insertion. 

3. Use a new re taining ring for asse mbly, pushing it into 
place in the cylinder wall groove with the master 
cy linder ring driver (special tool). Use the same tool 
for installing the dust seal and dust seal stopper. 

DRIVE CHAIN 
Removal : 
A. If the chain is being removed and replaced again for 

cleaning or engine removal: 
.Check to see that the transmission is in neutral. 
• Take out the shift pedal bolt and remove the shi ft 

pcdttl. 
• Remove the left foot peg bolt, left foot peg. and side 

stand spring. 
• Remove the engine sprocket cover screws (4), and pull 

the cover out of place. 
• Remove the clip carefully from the drive chain master 

li nk with pliers, and remove the master link. 



86 DISASSEMBLY 
http://www.kz400.com 

• Remove the drive <.:h c~in from the ~proc keb. 
B. If the chc~in is being repl.tced with a new chain: 
• Check to ~ee tht1t the trc~nsmi~sion b in neutral. 
•Remove the clip from the drive chain master link with 

pliers, and remove the mas ter link. 
• Fit the new chc~ i n on the end of the old chain with the 

maste r lin k. 

Installation : 
• Fit the original chain bc~ck on the engine sprocket or 

pull the new cl1t1in onto the engi ne sprocket by pulling 
the old o ne off. Set the end) o f the chain on the rear 
sprocket d) ~hown in Fig. 333. 

•l ns tt~ ll the chain rna~ tcr li nk with pl iers. Th e direction 
o f the m.1~ tc r link clip ~hould be a~ sho wn in Fig. 334. 

• Replace th e engine ~prockct cover (if removed) using 
the ~hift ~ht1fl oil sct~ l gui de (special tool) to protect 
the oil ~ca l in the cover, c~nd tighten ib screws. 

• Fi t the side ~t.mcl )pri ng (if removed) into place, and 
then )Ccurc the left foot peg with its bolt. 

• Repl ace the shift pedal (if removed) so that its end 

matches the level of the dy namo cover lower right 
screw. 

) 

Shift Pedal 

•Adju~ l th e ch..tin if nece~~My (Pg. 20) . 

REAR SPROCKET, WHEEL COUPLING 

Removal : 
• Put the mo torcycle up on its center stand. 
• Take out the cl ip from the rear torque link bolt, remove 

the nut and lock washer, and free the torque link from 
its bol t. 

• Being careful not to bend or o therwise damage it, free 
the rear brake I igh t switch spring from the tab on the 
brake pedal. 

• Remove the adjusting nut from the end of the brake 
rod, and then free the rod from the cam lever by 
depressing the brake pedal. Remove the brake rod 
spring and joint. 

• Take ou t the cotter pin, remove the axle nut and 
washer, and pull out the axle. 

• Remove the axle sleeve from the right side of the 
wheel. 

• Position the chc~in on the rear sprocket so that the 
drive chain master link is at the rear. 

• Remove the clip carefull y from the drive chai n master 
link using pliers, and then remove the master link. 

__ 336 

_ ...:: __ . 
• Turn the rear wheel so that the rear sprocket will be 

free from the chc~in. 
• Remove the coupling sleeve nut and washer. 
• Slide the rear wheel toge ther with the sprocket and 

coup I ing free from the motorcycle. 
• Stra ighten back th e portions of the rear sprocket 

washers that arc bent over the sprocket nuts. 
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• Remove the rear sprocke t nuts (4), the sprocket double 
washers (2), and the sprocket bolts to separate the rear 
sprocket and wheel coupling. 

Installation: 
•I nsert the sprocket bolts, and replace the rear sprocket, 
double wa~her~. and nu ts. Tighten the nub with 3.5 
- 4.3 kg-m (25 ~ 3 1 ft-lbs) of torque ;mtl bend the 
washers back over the nut-. 

•Check to see that the torque link bolt is in place in 
the brake panel, and slip the wheei into rlace inserting 
the coupli ng sleeve th rough the left chain adjuster and 
left side of the swing arm. 

• Position the wheel far enough forward to facilitate 
chain installation, and replace the coupling sleeve flat 
washer and nut. 

• Replace the axle sleeve. 
• Slide the axle th rough the hub from the left to the 

right. 
• Fit the drive chain back onto the rear sprocket, and 
set the ends into the position shown in Fig. 337. 

• Replace the chain master link using pliers. The direction 
of the master I ink clip should be as shown in Fig. 338. 

• Loosen the coupling sleeve nut, and adjust the chain 
with the left and right chain ad justers so that the chain 
will have a maximum of about 20~25 mm of vertical 
movement a t its greatest point. To keep the chain and 
wheel aligned, the notch in the left chain adjuster must 
come to the same swing arm mark that the right chain 

adjuster notch comes to. 

@ 

' 

• Tighten the coupling sleeve nut securely. 
• Recheck the chain tension, and readjust if necessary. 
• Fit the torque link onto its bolt, and replace its lock 

washer and nut. 
• Tighten the torque link nut with 2.6-3.5 kg-m (19-

25 ft-lbs) of torque, and replace its clip. 
• Replace the ax le washer and nut, tightening the nut to 

10-14 kg-m (72-1 01 ft-lbs) of torque. 
• Instal l a new ilxle cotter pin. 
• Replace the joint into the end of the cam lever and 

the spring on the end of the brake rod. 
• Fit the rod through the joint, and screw on the adjuster. 
• Carefully fit the rear brake light switch spring back into 

the tab on the brake pedal. 
• Adjust the rear brake (Pg. 19 ), and check the rear 

brake light switch adj ustment (Pg. 20). 

Coupling Di sassembly: 
• Pull out the sleeve, and pu ll off the collar. 
• Pull out the grease seal using a hook. 
• I n~ert a metal rod into the wheel side of the coup I ing, 

and remove the bearing by tdpping evenly <~round the 
bearing inner race. 

Coupling Assembly Notes: 
I. Repl.tcc the grrt~'r , edl wi th t1 new one Lhing the 

wheel bc.uing driver "13" .tnd the be.tring driver holder 
(-.pecic~l tool,). 

2. Inspect the bearing, and replc~ce if nece\\My (Pg. 138). 
Lubricc~te it (Pg. 138), .mel in-.tall it u-.ing the wheel 
bearing driver "8" c~nd the betll"ing driver holder 
bpeci,tl tooh). 
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Removal: 
• Remove the clutch adjusting cover. 
• Loosen the lock nut, and back out the clutch adjusting 

screw to give the clutch cable plenty of play. 

•Take off the rear view mirrors. 
• Loosen the lock nut on the clutch lever, and screw 

in the adjuster. 
•Line up the ~l ob in the clutch lever, lock nut, and 
ddju~ter, dnd free the inner cdble fro m the lever. 

• Remove the strap which hoi ds the light switch wiring 
harness to the handlebar and the strap which holds 
the engine stop switch wiring harness to the handlebar. 

•Take out the light switch screws (2), and remove the 
light switch from the handlebar. 

(t Remove the engine stop switch housing ·screws (2), and 
open up the housing. 

• Loosen the master cy linder clamp bolts (2) (KZ400D). 
• Loosen the front brake lever bolt (KZ400S ). 
• Remove the handlebar clamp bolts (4), remove the 

clamps (2), and slide the handlebar from the master 
cylinder and the engi ne stop switch and throttle grip 
assembly. 

•To remove the clutch lever, loosen the clutch lever 
bolt, cut off the left handlegrip, which is bonded to 
the handlebar, and slide off the clutch lever. 

Installation: 
• If the clutch lever and left handlegrip were removed, 

slide the clutch lever back on, tighte n its bolt with 
the lever at the proper angle, and bond a new left 
handlegrip onto the handlebar. 

• Slide the right side of the handlebar through the master 
cylinder holder into the engine stop switch housing and 
throttle grip assembly (KZ400D) . 

• Slide the right side of the handlebar through the front 
brake lever into the engine stop switch housing and 
throttle grip assembly (KZ400S). 

• Mount the handlebar in its clamps so that the angle of 
the han die bar rna tches the angle of the front fork as 
sh0wn in Fig. 344. Torque for the handlebar clamp 
bolt is 1.6-2.2 kg-m (11.5 -16 ft-lbs). Each bolt has 
a lock washer. 

• Positi on the engine stop switch housing in place with 
its projec tion in the hole in the handlebar, and tighten 
its screws. 

• With the brake lever mounted at the proper angle, 
tighten first the upper and then the lower master 
cylinder clamp bolt to 0. 6 -0.9 kg-m (52-78 in-lbs) 
of torque (KZ4 000). 

• Wi th the brake lever mounted at the proper angle, 
tighten the brake lever bolt (KZ400S). 

• Replace the light switch. 
• Strap both the light switch wiring harness and the 

engine stop switch wiring harness back onto the 
handlebar. 

• Replace the rear view mirrors. 
• Fit the tip of the clutch Cdble back into the clutch lever. 
• Adjust the clu tch (Pg. II). 

BRAKE CABLE (Only on KZ400S) 
Removal: 
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• Loosen the lock nut on the front brake lever, and line 
up the slots on the brake lever, lock nut, and adjuster. 

Line u~slots 

• Remove the cotter pin from the threaded brake cable 
ex tension, screw off the adjusting nut, and free the 
brake cable from the brake panel. Also remove the 
brake cable join l 

• Free the brake cable from the brake lever and the 
motorcycle. 

lnstalltion : 
• Run the brake cable between the headlight housing 

and the right shock absorber. Route the cable with a 
minimum of bending so that the inner cable will slide 
smoothly. 

• Connect the upper end of the cable back into the brake 
lever and through the slots on the brake lever, lock 
nut, and adjuster. 

• With the brake cable running above the fender stay, 
put the brake cable, brake cable joint, and adjusting 
nul back onto the front brake panel. Use a new cotter 
pin at t he en d of the threaded brake cable extension. 

• Adjust the fran t brake (Pg. 17). 

CLUTCH CABLE 
Removal: 
• Take out the shift pedal bolt, and remove the shift 

pedal. 
• Remove the left foot peg bolt, left foot peg, and side 

stand sp ring. 
• Remove the engine ~procket cover ~a~w~ (· I), ,tnd 

pull the cover out of pldt:C. 
• Remove the cotter pin from the clu tch release lever, 

and free the clutch inner cable tip from the lever and 
the engine sprocket cover. 

Inner Cable Tip 

• Unfasten the straps (2) that hold the clu tch cable to 
the down tube, slip out the cable, and refasten the 
straps. 

• Loosen the lock nut on the clutch lever, and screw 
in the adjuster. 

• Line up the slots in the clutch lever, lock nut, and 
tldjuster, and free the inner caole from the lever. 

• Pull the cable free from the motorcycle. 
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Installation: 

• Run the upper end of the cable between the left front 
shock absorber and the head pipe to the clutch lever. 

• Fit the tip of the cable back into the clutch lever. 
• Run the lower end of the clutch cable between the left 

down tube and the lower part of the engine into the 
engine sprocket cover and spri ng, and n t th e tip of the 
inner cable in to the clutch release lever. 

• Using a new cotter pin, secure the cable tip to the 
release lever. 

• Replace the engin e sprocket cover using the shift shaft 
oil seal guide (special tool) to protect the oi l seal in 
the cover, and tighten its screws. 

• Fit the 'ide ~l.tnd 'pring into pl.tcc, .tnd then sec ure 
the lelt foo t peg with ih bolt. 

• Repl.tce the shi ft pedal so that its end matches the 
level of the dynamo cover lower right screw. 

SAKI 

• Sccu re the ct~blc to the I c i t down tube with the straps 
( 2). 

• Adjust the c lu tch (Pg. I I ). 

THROTTLE CAB LES 
Removal : 
• Unlock the sca t, and lift it up. 
• Turn the fuel tap lever to the STOP position, slide 

back the hose clamps, and pull the fuel h oses (2) off 
the tap. 

• Unhook the retaining band, and pull the tan k off 
towards the rear. 

•~crew in fully the lock nuts and adjusting 'luts at the 
upper end of the throttle cables so as to give the 
throttle grip plenty of play . 

• Screw one of the cable adjus ters o ut of its bracket, 
slip the tip of its inner cable out of the pulley, and 
then do the same with the other thro ttle cable. 

• Slide the cables out of the straps which secures them 
to the top tube. 

• Remove the engi ne stop switch housing screws (2), and 
_open up the housing. 

• Unscrew the adjusting nut for the decelerator throttle 
cable (the cable next to the starter button), s lide it out 
of the way, and un screw the decelerator throttle cable 
gu ide from the engine stop switch housing. 

Cable Guide 

Adjusting Nut 

___ \t 
• Slip the decelerator throttle cable tip from its ca tch 

in the throttle grip, and pull the cable out of the engine 
stop swi tch housing and free from the motorcycle. 

• Unsc rew the accelerator thro ule cable guide from the 
engine stop switc h housing, slip the cable tip out of 
its catch in the throule grip, tll1 d pull the cable from 
the engine stop switch and free from the m o torcycle. 

Installation: 
• Screw the accelera tor thro ttle cable guide (shorter than 

the decelerator throttle cable guide) into the front 
engine stop switch hole. Screw it in most of the 
way, and then lightly tighten the guide nut. 

I ~ 

I rottle Cable Guide 
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•Screw in the decelerator cable guide most of the way, 
and t hen lightly tighten the guide nut. 

•Turn the th rottle grip so that the cable catches are 
fac ing up, and fit the accelerator throttle cable tip 
into the front hole and the .decelerator cable tip into 
the rear hol e. 

. 
• Put the engine stop switch housing together and 

tighten its screws. The upper half of the housing has a 
small projection which fits into a hole in the handlebar. 

• Screw the adjusting nut back onto the decelerator 
thrott le cable guide. 

• Run both cables between the right front shoc k absorber 
and the head pipe, through its straps on the top tube 

• 
with the accelerator throttle cable above the other cable 
to the carburetors. The cables should be na turely rout
ed, neither one twisted about the other. 

• Tu rn each guide in the direction of its cable, and tighten 
its guide nut to secure its guide in the proper position. 

• Fit the tip of the accelerator throttle cable into the 
rear catch in the pulley, an d screw its adjuster down 
in to the bracket all the way. 

• Fit the tip of the decelerator throttle cable into the 
other catc h, lift the adjuster into its bracket turning 
the throttle grip at the same time if necessary, and 
screw its adjuster in. 

• Center the adjusters in their brackets, and tighten the 
lock nuts. 

• Replace the fuel tank, and hook its retaining band. 
•Fit the fuel hoses back onto the fuel tap, and slide 

the clamps back into place. 
• Push the seat into place. 
• Adjust the throttle cables (Pg. 9). 

SPEEDOMETER Cfl BLE 
Removal: 
• Discon nect the upper and lower ends of the speed-

ometer cable. 
• Pull the cable free. 

Installation: 
•Run the cable through its guide, and secure the upper 

end of the cable to the speedometer with pliers. 
•Insert the speedometer inner cable into the speedometer 

gear housing while turning the wheel so that the slot 
in the end of the cable will seat in the tongue of the 
speedometer pinion. Tighten the cable nut or the 
cable bolt. 

TACHOMETER CABLE (Only on KZ400D) 

Removal : 
•Disconnect the upper and lower ends of the tachometer 

cable with pliers. 
• Free the cable from the motorcycle. 

Installation: 
• Run the tachometer cable through its guide, fit the 

inner cable into the tachometer, and tighten the cable 
nut with pliers. 

• Fit the bottom ~nd of the cable into its place in the 
cylinder head cover. Turn it if necessary so that it 
fits all the way back into place, and t ighten its nut 
with pliers. 

SPEEDOMETER 
Removal: 
• Disconnect the upper end of the speedometer cable 

with pi iers. 
• Remove the cap nuts (2) from the bottom of the 

speedometer holder. Each cap has a lock washer and 
flat washer. 

•Pull up on the speedometer, and pull out the illuminator 
lights (2) from its base to complete speedometer re
moval. 

Installation Note: 
• Be sure the cable runs through its guide a t the 3-way 

jo int. 

TACHOMETER (Only on KZ400D) 

Removal: 
• Disconnect the upper end of the tachometer cable 

with pi iers. 
• Remove the cap nuts (2) from the bottom of the 

tachometer holder. Each cap nut has a lock washer 
and flat washer. 

• Pull up on the tachometer, and pull out the illuminator 
lights (2) and indicator lights (2) . 

Installation Note: 
• The proper connections in the base of the tachometer 

are as follows: black/yellow and blue to tachometer 
illuminator light sockets (2), black/ red and black/ yellow 
to high beam indicator light socket, and brown and 
green/white to brake light failure indicator light 
socke t. 
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HEADLIGHT UNIT 

Headlight Unit 
(US model) 

1. 
2. 
3. 
4. 
5. 

. ......... 

............ 
........ .. 

Headlight Unit 
Rim 
Mounting Screws 
Adjust Screw 
Spring 

6. Washer 
7. Sealed Beam Unit 
8. Washers 
9. Nuts 

10. Nut 
11. Socket 
12. Headlight Housing 

(European model) 
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.................. 

} <D 

I 

(\]) 

13. Nuts 
14. Collar 
15. Washer 
16. Housing Mounting Bolts 
17. Collar 
18. Lock Washer 
"19. Retaining Screws 
20. Spring 
21. Reflector 
22. Headlight Bulb 
23. City Light Bulb 
24. Socket 

(11) 
I 

Removal: 
• Take out the retaining screws @ (2), pull the bottom 

of the headlight unit <D out of its housing @ , and 
then push down on the top of the headlight rim ® 
to free the unit from the housing. 

•Disconnect the headlight socket @ from the rear of 
the unit (US model). 

• Disconnect the headlight socket @ and the city light 
® from the rear of the unit (European model). 

• Remove the mounting screws @ , nuts ® , washers 
@ (2 ea), and the beam horizontal adjust screw @ . 
A nut @ , washer @, and spring ® come off with 
the adjust screw . 

Installation Notes: 
1. The washer on the adjust screw goes between the 

spring and the bracket . 
2. The top of the sealed beam unit is marked TOP. 
3. Carry out the horizontal beam adjustment after 

installation (Pg. 22 ). 

INDICATOR LIGHTS (turn, neutral and oil) 
Removal : 
• Remove the nut from the ignition switch, and take 

off the ignition switch upper cover. 
• Remove the indicator lights (3). 

Installation Note: 
• Usc 12V 3.4W bulbs for indicator light replacement. 

IGNITION SWITCH 
Removal : 
• Take out the retaining screws (2), pull the bottom of 

the head I ight unit out of its housing, and then push 
down on the top of the headlight rim to free the unit 
from the housing. 

• Disconnect the headlight socket from the rear of the 
unit (US model). 

• Disconnect the headlight socket and the city light from 
the rear of the unit (European model). 

• Remove the headlight housing mounting bolts (2). 
Each bolt has a nut and washer. 

• Remove the headlight hoLJ ~in g. 
• Remove the nut from the ignition swi tch, and take 

off the ignition switch upper cover. 
• Disconnect the ignition switch wiring harness socket 

from the plug it connects to in the headlight housing, 
and push the socket out of the housing. 

• Remove the ignition switch lower cover screws (2), 
and remove the ignition switch lower cover, ignition 
switch fitting, and ignition switch. 
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Installation : 
• Ht the igniti on switch, swi tch fitting, dnd lower cover 

in pl ace, .md screw in bo th lower cover ~c rew~. Et~ch 

screw has a lock washer. 
•Reconnect the igniti on switch wiring harness socket 

to ns plug in the headlight housing. 
• Fit the ignition switch upper cover in place, and tighten 

its nut. 
• Mount the headlight housing in pl,tcc tightening ih 

mounting bol ts. fhc sequence b mtJUnllng bolt, flat 
washer, fork cover, housing in crt, and nut. 

• Connect the heddlight plu>: to the het~dl i ght, fit the 
headlight into the hou~ing, dnd tighten ib ret.Jining 
screw~. E.1ch screw ha~ t1 lock w,bher (US model) . 

.Connect the heddlight plug to the heo.~dlight, fit the 
hec1dligh t dnd city light into the hou,ing dnd tighten 
its retaining screws. Each screw l1a~ ,1 I ock washer 
(European model ). 

• Adjust the headlight vertically (Pg. 22) . 

FRONT FORK 
Removal (lef t shock absorber): 
• Remove the from wheel (Pg. 72 or 74). 
• Remove the boll\ (3) that hold the front render to 

the left shock absorber. 
• Remove the caliper mounting bolls (2), and rest the 
caliper on some kind of stand so that the pipe does 
not get bent (KZ400D). 

• If the shock absorber is to be disassembled after re
moval, loosen the shock absorber top bolt. 

• Loosen the upper ,tnd lower d.tmp bot h. 

• With ,, twi,ting motion, wo1 1-. the 'hod. ,th,orhcr dll\\n 
,md uu I. 

Installation (left shock absorber): 
• Slide the )hod .. tb)OI her up through tiH' lower .1nd 

upper ct .1mp until the upper ~urf.tce of tho.' tube i 
even with the upper surfJcc of the stem head. Tighten 
the upper clamp bolts with 1.6-2.2 kg·m (11.5-16 
ft-lbs) of torque and the lower clamp bolts with 2.0 
- 3.0 1-.g-m ( 14 .5- 22 ft-lh) ). 

• If the top bolt W<l) loo,crwd during rcmuv.d, tighh:n 
it with 2.5- 3.0 k.~:·m ( It:>- 22 lt·lh~) uf torque. 

• Mount the caliper to the shock absorber tightening th e 
bolts with 2.5- 3.3 kg-m ( 19 ..... 23 ft-lbs) of torque. 
Each mounting bolt has a 0<1t washer t~ncl lock washer 
(KZ400D). 

• Install the fender bolts. There is a lock washer for 
e<!Ch bolt. 

• Mount the front wheel (Pg. 72 or 74). 

Removal (right shock absorber): 
• Remove the fron t wheel (Pg. 72 or 74 ). 
• Remove the bolts (3) that hold the front fender to 

the right shock absorber. 
• I f the shock absorber is to be disassembled after 

removal, ~oosen the shock absorber top bolt. 
• Loosen the upper and lower clamp bolts. 
• With a twisting motion, work the shock absorber down 

and out. 
Inst allation (right shock absorber): 
• SI ide the shock absorber up through the lower and 

upper clamps until the upper surface of the tube is 
even with the upper surface of the stem head. Tighten 
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Front Fork 
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l. Top Bolt 
2. 0 Ring 
3. Upper Clamp Bolt 
4 . Lock Washer 
5. Stem Head Clamp Bolt 
6. Stem Head 
7. Nut 
8. Ring Cap 
9. Left Fork Cover 

10. Inner R,u.;c 
I l. Stem Base Cover 
I 2. Damper Ring 

21 
'22 

13. Damper 
14. Steering Stem 
I 5. Lower Clamp Bolt 
16. Lock Washer 
17. Spring 
18. Inner Tube 
'19. Right Fork Cover 
20. Right Outer Tube 
21. Bol t 
22. Gasket 
23. Oust Seal 
24. Clip 

25. Oil Seal 
26. Piston Ring 
27. Spring 
28. Cylinder 
29. Left Outer Tube 
30. Gasket 
31. Allen Bolt 
32. Axle Clamp 
33. Stud Bolt 
34. Nut 
35. Cylinder Base 
36. Lock Wa~her 



• 
the upper clamp bolts with 1.6-2.2 kg-m (11.5 -16 
ft-lbs) of torque and the lower clamp bolts with 2.0 
-3.0 kg-m (14.5-22 ft-lbs). 

• If the top bolt was loosened during removal, tighten 
it with 2.5- 3.0 kg-m (1 8- 22 ft-lbs} of torque. 

• Install the fender bolts. There is a lock washer for 
each bolt. 

• Mount the front wheel (Pg. 72 or 74}. 

Disassembly: 
• Remove the top bolt 1 , and pull out the spring !],. . 
• Pour the oil into a suitable container, pumping as 

necessary to empty out all the oil. 
• Slide the dust seal 23 off the inner tube 18 • 

• Keeping the cylinder and piston unit 28 from turning 
by use of the front fork cylinder holder and holder 
adapter (special tools}, unscrew the Allen bolt c3t from 
the bouom of the ou ter tube c29) , and then separate 
the inner tube from the outer tube by pulling it out. 

Front Fork Cylinder Holder. 

57001-179, 57001·1 

Allen Wrench 

• Slide or push the cylinder and piston unit and its spring 
21 out the top of the inner tube. 

• Remove the clip 2' from the outer tube, and then 
pull out the oil seal H • 

• Remove the cyli nder base •lS out the top of the outer 
tube. 

Assembly: 
• Place the cylinder base into the outer tube. 
• Replacing the oil seal with a new one, apply oil to the 
out~ide, dnd lit it in wirh rhe fron t fork oi l ~Cd l driver 
(~JX'Cidl toOl). 

• Replace the clip. 
• Replace the cylinder and piston unit together with i lS 

spring into the inner tube, pushing it all the way down 
so that the cylinder projects out the bottom. 

• Fi t the bottom of the cylinder into the cylinder base, 
and then push the inner tube fully into the outer tube. 
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• Apply a non·permanentlocking agent to the Allen bolt, 
and tighten it in place. 

• Slide the dust seal into pl ace. 
• Refill with 160 cc of fresh SAE 5W20 oil. 
• Insert the spring wi th the concentrated portion up. 
• Replace the top bolt. 

STEERING STEM 
Removal : 
• Uncap the bleed valve on the caliper, connect one end 

of a clear plastic hose to the valve, and run the other 
end of the hose into a con tainer (KZ400D). 

• Open the bleed valve, and pump the brake lever until 
all the fluid is drained (KZ400D}. 

• Remove the plastic hose, close the bleed valve, and 
replace the cap (KZ400D} . 

• Remove the front wheel (Pg. 72 or 74}. 
• Remove the clamp bolts (2} which secure the master 

cylinder to the handlebar, remove the banjo bolt that 
connects the upper brake hose to the 3-way joint, and 
then remove the master cylinder together with the 
upper brake hose. The banjo bolt has a flat washer 
on each side of the upper brake hose fitting. Wipe 
up immediately any brake nuid that spills (KZ400D) . 

• Remove the caliper mounting bollS (2} and the lower 
brake hose banjo bolt, and remove the caliper together 
with the lower brake hose by pulling the lower brake 
hose fitting through the fe nder rubber mount. The 
banjo bolt has a flat washer on each side of the lower 
brake hose fittins:. Wipe up immediately any brake 
fluid that spills (KZ400D}. 

• Remove the fender bolts (6), and take off the fender. 
• Loosen the upper and lower clamp bolts on both sides, 

and remove each shock absorber by working it down 
and out. 
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• Remove the tachometer cable guide bolt, and dis
connect the tachometer cable a t the tachometer. 

• Disconnect the fro nt brake light switch leads from the 
switch (KZ400D). 

• Remove the 3-way joint (KZ400D). 
• Take out the retaining screws (2), pull the bottom of 

the headlight unit out of its housing, and then push 
down on the headlight rim to free the unit from the 
housing. 

• Disconnect the headlight socket from the rear of the 
unit (US model). 

• Disconnect the headlight socket and city light from 
the rear of the unit (European model). 

• Disconnect the turn signal leads (gray and black/yellow) 
and the rnai n wiring harness pi ugs. 

• Remove the headl ight housing mounting bolts (2) . 
Each bolt has a flat washer and nut. 

• Remove the headlight housing. 
• Holding the instrument unit so that it doesn' t fa ll , 

remove the nuts (2) that secure the instrument unit 
to the stem head, and then remove the instrument 
unit. 

• Loosen the stem head clamp bolt, stem head bolt, 
and stem head flat washers (2). 

• T,Jp I ightl y on the bottom of the stem h cad with a 
plastic hammer, .mel remove the fork cove rs together 
with the turn signa ls. Each fork cover has the ring C<lP 

at the top and the damper, damper ring, and s tem base 
cover at the bottom. 

eContinue tapping up the stem head until it is free of 
the steering stem. Let the stem head and handlebar 
assembly all hang down out of the way. 

• Pushing up on the stem base, remove the s teering stem 
I ock nut with the stern nut wrench (special tool); then 
remove the steering stem and s tem base (single unit ). 
As the stem is removed, some of the steel balls will 
drop out of the lower ou ter race. Remove the rcsl 

• 

• Remove the steering stem cap and upper inner race, 
and remove the upper steel balls (19). 

Installation: 
• 

• App ly grease to the upper and lower outer races in 
the head pipe so tha t the steel balls will stick in place 
during stem insertion, and then replace the upper steel 
balls (19) and the lower steel balls {'19). 

• Insert the steering stem into the head pipe, replace 
the upper inner race and steering stem cap, and then 
tighten the steering stem lock nut, with 2.7-3.3 kg-m 
(19.5-24 ft-lbs) of torque. 

Note: The steering stem lock nut torque is on I y pro
visional. The tightness changes with steering stem 
adjustment. 
• Tap the stem head part of the way into p lace on the 

steering stem. 
• Route the main wiring harness directly in front of the 

steering stem, and route the light switch wiring harness 
and clutch cable in back next to the head pipe. 

• Slide the left shock absorber (the one that holds the 
caliper) through the left stem base, fork cover, and 
stem head so that the upper surface of the tube is 
even with the upper surface of the stem head; tighten 
the upper clamp bolt with 1.6-2.2 kg-m (11.5 -16.0 
ft-lbs) of torque. The sequence is stem base, damper, 
damper ring, base cover, fork cover, ring cap, and stem 
head. 



• Replace the right shock absorber in the same manner 
as the left. The throttle cables run between the shock 
absorber and head pipe. The engine stop switch wiring 
harness runs in front of both the shock absorber and 
head pipe. 

•Tap the stem head lightly with a plastic hammer the 
rest of the way, and replace the stem head flat washers 
(2) (thick washer on top) and bolt. Tighten with 5.5 
kg·m (40 ft·lbs) of torque. 

•Tighten the stem head clamp bolt with 1.6""' 2.2 kg-m 
(11.5-16.0 ft-lbs) of torque. 

•Tighten the stem base clamp bolts with 2.0-3.0 kg-m 
(19.5- 22 ft-lbs) of torque. 

• Secure the instrument unit to the stem head, and 
tighten the nuts with washers. 

• Replace the 3-way joint. Be sure to include the cable 
guide with each bolt (KZ400D). 

~~~ 
~ -.t (j ' J 

.;• 

.Connect the front brake light switch leads onto the 
switch. The leads may connect either way (KZ400D). 

• Run the plugs, sockets, and wiring into the headlight 
housing, and connect the plugs and sockets. 

• Mount the headlight housing in place tightening its 
mounting bolts. The sequence is mounting bolt, flat 
washer, fork cover, housing insert, and nut. 

• Check that the brake cable is between the headlight 
housing and the right shock absorber (KZ400S) . 

.Connect the turn signal leads. fhe left turn signttllead 
goes to the green lead, and the right is plugged into 
the gray lead. Both turn signal black/yellow leads 
go to the same black/yellow plug. 

DISASSEMBLY 97 

.Connect the headlight plug to the headlight, fit the 
headlight into the housing, and tighten its retaining 
screws. Each screw has a lock washer (US model). 

.Connect the headlight plug to the headlight, fit the 
headlight and city light into the housing, and tighten 
its retaining screws. Each screw has a lock washer 
(European model). 

• Run the tachometer cable through its guide, fit the 
inner cable into the tachometer, and tighten the cable 
nut with pi iers. 

• Install the front fender tightening its bolts {6). Each 
bolt has a I ock washer. 

• Run the lower brake hose fitting through the fender 
rubber mount, and mount the caliper to the shock 
absorber tightening the bolts with 2.5-3.3 kg-m {18.0 
""' 24 ft-1 bs) of torque. Each bolt has a flat washer 
and lock washer (KZ400D) . 

.Connect the lower brttke ho~c filling to the 3-way joint 
tightening its banjo bolt with 2.5-3.3 kg·m {18- 24 
ft-lbs) of torque. There is a flat washer for each side 
of the fitting {KZ400D). 

•I nstall the master cyli nder to the handlebar with the 
small projection on the clamp facing the throttle grip. 
Tighten first the upper clamp bolt and then the lower 
bolt, both with 0.6-0.9 kg-m {52-78 in-lbs) of torque. 
Each clamp bolt has a flat washer { KZ400D ). 

• Run the upper brake hose fitting to the 3-way joint, 
and tighten its banjo bolt with 2.5-3.3 kg-m (18-
24 ft-lbs) of torque. There is a flat washer for each 
side of the filling (KZ400D). 

• Install the front wheel (Pg. 72 or 74). 
• Adjust the steering (Pg. 16 ). 
• Adjust the headlight vertically (Pg. 22). 
• Refill the brake lines (Pg. 143) (KZ400D). 

STEERING STEM BEARING 
Removal: 
• Remove the steering stem (Pg. 95). 
• To remove the ou ter races pressed into the head pipe, 

insert a bar into the head pipe, and hammer evenly 
around the circumference of each race to drive it out. 
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• To remove the lower inner race, which is pressed onto 
the steering stem, grip the stem in a vice, and use a 
metal rod and hammer as shown in Fig. 375. 

Rod 

J 

Lower Inner Race 

Installation: 
• Apply oil to the outer races, and drive them into the I 

head pipe using the stem cup driver and the bearing 
driver holder (special tools). 

@ 
Bearing Driver Holder 

57001-139 

• Apply oil to the lower inner race, and drive it onto 
the steering stem usi ng the stem bearing driver and 
adapter (special tools}. 

Stem Bearing Driver 

57001 -294 

Lower 

• Install the steering stem (Pg. 96) . 

I 

SWING ARM 
Removal : 

•Put the motorcycle up on its center stand, the jack or 
block. 

•Take out the clip from the rear torque link bolt, re
move the nut and lock washer, and free the torque 
link from its bolt. 

• Being careful not to bend or otherwise damage it, 
free the rear brake light switch spring from the tab 
on the brake pedal. 

• Remove the adjusting nut from the end of the brake rod, 
t~nd then free the rod I rom the cam lever by depressing 
the brake pedal. Remove the brake rod spring dnd joint. 

• Take out the cotter pin, remove the axle nut and 
washer, and pull out the axle. 

• Remove the axle sleeve from the right side of the 
wheel. 

• Position the chain on the rear sprocket so that the 
drive chai n master link is ill the rear. 

• Remove the clip carefully from the drive chain master 
link using pliers, and then remove the master link. 

• Turn the rear wheel so that the rear sprocket will be 
free from the chain. 

• Remove the coupling sleeve nut and washer. 
• Slide the rear wheel together with the sprocket and 

coupling free from the motorcycle. 
• Remove both chain adjusters. 
• Remove the rear shock absorber bolts and lock washers 

(2 ea) . 
• Remove the pivot shaft nut, and pul l out the pivot 

shaft. 



• Pull the swing arm free from th e motorcycle. A cap 
on each side of the pivo t will drop off. 

•Take out the screws (2) to remove the chain guard. 
• Remove the clip, nut, lock washer, and bolt to remove 

the to rque I ink. 

Installation: 
• Insert the end of the torque link into its place in the 

swing arm, and replace its bolt, lock washer, nut and 
clip. The torque for the nut is 2.6 - 3.5 kg·m (19-
25 ft-lbs). 

• Replace the chain guard. Each screw has a lock washer. 
• Replace the cc~p , , one on each end of the pi vot, position 

the pivot of the swing arm into its place in the frame, 
and slide in the pivot shaft fro m right to left. A screw
driver inserted into the left side of the pivo t will keep 
the left cap in pi ace and can be used to alter the 
positi on of the distance collar, if necessary, so tha t 
the pivot shaft will run th rough the pivot easily. 

Swing Arm 

® 

~) 

I. Pivot Shaft 
2. Cap 
3. 0 Ring 
4. Sleeve 
5. Distance Collar 
6. Bush 
7. Grease Nipp le 
8. Swing Arm 
9. Nut 

10. Adju sting Bolt 
II. Nut 
12. Chain Adjuster 
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• Replace the pivot shaft and nut; tighten the nut with 
6-10 kg-m (43- 72 ft-lbs) of torque. 

• Replace the rear shock absorber bolts and lock washer, 
tightening each bolt with 2.6 - 3.5 kg-m (19 ....... 25 
ft-lbs) of torque. 

® 

II (j 

10 ' 
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• Replace both chain adjusters. The right side of the 
right chain adjuster is thicker than the other sides. 

• Check to see that the torque link bolt is in place in 
the brake panel, and slip the wheel into place inserting 
the coupling sleeve through the left chain adjuster and 
left side of the swing arm. 

The rest of the steps are the same as those in the 
rear sprocket and wheel coup I ing installation (Pg. 87). 

Disassembly : 
• Using a suitable tool pull out the sleeve '.1) from each 

side of the pivot, and then slide out the distance 
coli ar t'S • 

Sleeve 

• Use a metal rod and hammer to tap out the bush 
~ from each side of the pivot. 

A ssembly Notes: 
1. Replace the bushes with new ones if either one has 

worn past the service limit (Pg. 153) or has been 
removed. Apply oil to the bushes before installing 
them wi Lh a press. 

2. Wipe the old grease off the sleeves, and apply fresh 
grease, especially in each sleeve groove. 

Sleeve 

REAR SHOCK ABSORBERS 
Removal (one side only): 
• Remove the chrome bar mounting bolts (2), loosen 

the shock absorber cap nuts (2), and take off the 
chrome bar. 

• Lifting up on the rear wheel as necessary to avoid 
damaging the shock absorber bolt threads, remove 
the shock absorber bolt. 

• Remove the cap nut, lock washer, and flat washers, 
and pull off the shock absorber. 

Installation (one side only) : 
• Fit the shock absorber on its stud. 
• Lifting up on the rear wheel, insert the shock absorber 

bolt with its lock washer, and tighten with 2.6-3.5 
kg-m (19-25 ft-lbs) of torque. 

• Replace the large flat washer, small flat washer, and 
cap nut, and then fit the chrome bar into place between 
the flat washers on each side. 

• Replace and tighten the chrome bar mounting bolts (2). 
Each bolt has a lock nut washer and flat washer. 

•Tighten each cap nut with 2.6 - 3.5 kg·m (19- 25 
ft-lbs) of torque. 

Removal (both sides) : 
• Remove the chrome bar mounting bolts (2) . 
• Remove the rear shock absorber cap nuts (2), and take 

off the chrome bar. Also remove the lock washers 
(2) and nat washers (4). 

• Lifting up on the rear wheel as necessary to avoid 
damaging the boll threads, remove the rear shock 
absorber bolts (2). 

• Pull each shock absorber off its stud. 

Installation (both sides): 
• Fit each shock absorber on its stud. 
• Lifting up on the rear wheel, insert each shock absorber 

bolt with its lock washer, and tighten with 2.6-3.5 
kg-m (19-25 ft-lbs) of torque. 

• Replace the large flat washer on each stud. 
• Fit the chrome bar in place, and tighten its mounting 

bolts (2). Each bolt has a lock washer and flat washer. 
• Replace the flat washer, lock washer, and then cap nut 

on each side. Tighten the cap nuts with 2.6-3.5 kg-m 
( 19-25 ft-lbs) of torque. 
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• Maintenance 
AIR CLEANER 

A properly cared for air cleaner ensures that only 
clean, filtered air is supplied through the carburetor into 
the engine. If the air is suppl ied directly without 
filtering, not only will dirt and dust from the air plug up 
carburetor passages causing the engine to run poorly, 
but also the dust that en tcrs the engi nc wi II act I ike 
grinding compound wearing down the cylinder, piston, 
and rings. If the air cleaner clement is damaged or too 
coarse, the result will be the same as though no element 
were used. 

An air cleaner element clogged with dirt chokes the 
.tir supply to the engine, resulting in an overly rich fuel/ 
air mixture and inefficient combustion. This in turn 
causes overheating from carbon build-up, reducing engine 
power. 
Cleaning and replacement 

The air cleaner element must be cleaned periodically 
(Pg. 180). 

Remove the air cleaner clement (Pg. 27 ). clean it 
by swbhing it Mound in d b.llh of d high fltt-.h point 
!>Oivent of some kind, ,tnd then dry it from the inside 
u ing comprc~'cd air. Si nee th b is a dry-type clement, 
do not u'e kerosene or t~ny fluid which would lc.tvc 
the clement oily. 
NOTE : BecdlhC of the danger of highly flc~mmablc 

liquid,, do not usc grt)Oi ine or low flash point solvents 
to clc<tn the clement. 

Carburetors 

4 

Air Cleaner 

(§;'~ 

(9) ..r.:-. 
I! 01 

I. Air Cleaner Housing 
2. Air Cleaner Elemen t 
3. Air Cleaner Duct 
tl. Screw 
5. Lock Washer 
6. Wt~)her 
7. Side Cover 

8. Screen 
9. Foam Rubber 

1 0. Screen 

Since repeated cleaning coarsens the clement, replace 
it with a new one every 10,000 km or after it has been 
cleaned 5 times, whichever is sooner. Also, if there 
is a break in the element material or any other damage 
to the element, replace the element with a new one. 

I. Upper Ch.lmber 
2. Linkc~ge Mechanism 
3. Starter Plunger Unit 
4. Choke Lever 
5. Carburetor T ubc 
G. Fl Ocll Ch,un bcr 
7. Drain Plug 
8. Carburetor Tube 
9. Pulley 

I 0. Pulley Stop Screw 
11. Fuel HO\C 
12. Balance Adj LJSti ng Screw 
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CARBURETORS 
The carburetors perform the function of mixing the 

fuel and air in the proportions necessary for good engine 
performance at varying speeds and loads. In order for 
them to function satisfactorily, they must be kept well 
adjusted and maintained. The throttle cable adjustment 
(Pg. 9) and the pilot screw, idling, and synchronizing 
adjustments (Pg. I 0 ) arc covered in the Adjustment 
Section. The discussion here concerns the fundamentals 
of carburetor operation, special adjustments, and the 
checking and replacement of carburetor parts. 

Carburetor Construction 

23) 22) 

I I 
I I 
I I 
I I 

' ' 

I. Slow Air Jet 
2. Main Air Jet 
3. Vacuum Plug 
4. Carburetor Cap 
5. Battcrfly Valve 
6. Vacuum Piston 
7. Screw 
8. ) et Needle 
9. Needle J ct 

10. Float.Vctl vcSet~ t 
11 . Float Bowl 
12. Retainer 

13. Screw 
14. Float Valve Needle 
15. Float 
16. Slow Jet 
17. Pilot Jet 
18. Main Jet 
19. ) et Keeper 
20. Pilot Passage Plug 
21. Starter Jet 
22. Spring 
23. Pilot Screw 
24. Mounting Plate 

A I inkage mechanism turns each carburetor butterfly 
valve the same amount in response to throttle grip 
movement so that the carburetor operation is in unison. 
As the thronlc grip is turned counterclockwise, the 
throttle accelerator cable turns the carburetor pulley, 
which through the linkage mechanism opens the buller
Hy valves. As the throttle grip is turned clockwise or 
is released, the linkage mechanism return spring together 
with the throllle decelerator cable closes the butterfly 
valves. 

One of the basic principles in carburetor operation 
is that the pressure exerted by a moving body of air 

is less than atmospheric pressure. As the engine draws 
air in through the carburetor bore, the air pressure in 
the carbu retor bore is less than the air pressure in the 
Hoat chamber, which is at atmospheric pressure. This 
difference in air pressure forces the fuel up through the 
passages into the carburet or bore where it is then atom
ized by the air, which is flowing at high speed to the 
engrne. 

Another important principle is the Venturi Principle, 
which states that when an air passage narrows, moving 
air flows faster, exerting even less pressure. For example, 
at low speeds (0- !4 throttle) the vacuum piston is at 
its lowest position, forming what is called the "primary 
venturi". Since the engine intake requires less air at 
lower engine speeds, there would not be enough air flow 
speed for sufficient fuel to be forced up through the 
jets unl ess the passage (carburetor bore) above the jets 
is constricted. The low position of the vacuum piston 
constricts this passage so that there will be sufficient 
air flow speed for pressure difference to force the neces· 
sary amount of fuel up through the jets. 

Thus, the amount of fuel passing through a jet depends 
both on the size of the jet (variable in case of the needle 
jet) and on the speed of the air fl ow over the jet. The 
speed of this ai r flow is in turn determined both by the 

Venturi Principle 

"0 

~ 
a. 
Vl 
'-·-

1 

Primary 
Venturi 

Vacuum 
Piston 
Movement 

. 
r E 1grne Speed 

Secondary 
Venturi 
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Table 3 Carburetor Specifications 

Main Main Slow 
Type jet Air jet Air jet 

CVB36 
130 (US model) 

40 90 110 (European model) 
. 

engine rpm and by the dimensions of the passage (vari
able by the vacuum piston) just above the jet The size 
of the jet openings, the various dimensions of the air 
passages, and the engine rpm's arc correlated through 
carburetor design so that, when properly adjusted, the 
carburetor meters (measures) the fuel and air in the 
correct proportions at different throttle openings. 

The carburetor specifications (Table 3 ) have been 
chosen for best all around performance, and ordinarily 
wi ll not require any change. However, sometimes an 
al tcration may be desirable for improved performance 
under special conditions, and when proper mixture is 
not obtained after the carburetor has been properly ad
justed and all parts cleaned and found to be functioning 
properly. For example, the quantity of air entering the 
carburetor bore is less at high al titude due to the lower 
atmospheric pressure. To obtain the proper carburetor 
fuel/air mixture, it may be necessary to exchange the 
main jet on each carburetor for one a size smaller. In 
particularly cold weather, the increased density of the 
air may necessitate a size larger main jet for each carbu
retor. 

Since the carburetors regulate and mix fuel and air 
going to the engine, there arc two general types of carbu
retor trouble: too rich a mixture (too much fuel) and 
too lean a mixture (too little fuel). Such trouble can 
be caused by dirt, wear, maladjustment, or improper 
fuel level in a float chamber. A dirty or damaged air 
cleaner can also alter the fuel to air ratio. 

Table 4 Mixture Trouble Symptoms 

Mixture too rich Mixture too lean 

Engine is sluggish Engine overheats 
Smoky exhaust Runs better with choke 
Runs less wel l when warm lever pushed down 
Spark plug fou led black Spark plug burned white 
Runs better without air Running is unstable 

cleaner No power 

The following explanation of lhe functioning and 
maintenance of the carburetors covers lhe four main 
systems for fuel regulation and supply: the starter 
system, which sup pi ies the necessary rich mixture for 
starting the engine; the pilot system, which supplies 
fuel at idling and low speeds; the main system, which 
supplies fuel at medium and high speeds; and the float 
system, which maintains lhe fuel at a constant level in 
the float chambers. 

Starter System 
Fig. 388 shows the starter system, which includes the 

starter jet ® , starter pipe l7) , starter plunger @ , and 
starter air passage (§) . 

Pilot Butterfly 
jet Valve Angle 

35 1 0°30' 

Starter System 

~@ 
@ :- ·~~ -

' 
' .. ~ ... ~ ..... -· 

'· · '-~ 
' 
' 

' • 

·- .. _; 0 • ' • 0 

1. Plunger Shaft 
2. Rubber Cap 
3. Cap 
4. Washer 
5. Spring 
6. Plunger 
7. Starter Pipe 
8. 5 tarter ) et 
9. Air Passage 

Pilot 
Screw 

1% +Y,. 
turns out 

-... 
• 

' ' 9 

Fuel 
level 

33.5 mm 

' . . ' 

The starter system is used for starting to provide 
the exceptionally rich fuel/air ratio that is necessary 
to enable easy starting when the engine is cold. When 
starting the engine, the throulc is left closed, and the 
starter plunger is pulled fully open by pushing down the 
choke lever. Since the buuerfly valve is closed, a high 
in take vacuum (low pressure or suction) is developed at 
the engine side of the carburetor bore. The starter plung
er, when raised, opens up the starter passage and an air 
passage so that they connec t to the cngi ne side of the 
carburetor bore. The intake vacuum from the engine as 
it is cranked over draws in air through this air passage and 
the fue l from the noat chamber through the starter 
passage. Fuel metered by the starter jer. mixes with a 
small amount of air drawn in through air bleed holes in 
the starter pipe as it rises in the starter fuel passage. This 
small amount of air prepares the fuel for better atom
it.ation once it reaches the plunger chamber (the area 
just below the raised plunger) where the fuel mixes with 
the air drawn in through the air passage. This mixture 
is then drawn into the carburetor bore where it, to
gether with a small amount of mixture supplied by the 
pilot system, is drawn into the engine. 

In order for the starter system to work properly, the 
throttle must be kept closed so that sufficient vacuum 
can be built up at the starter outlet. Also, the choke 
lever must be pushed down fully so that the starter 
plunger will fully open up the air passage and starter 
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passage to the carburetor bore. Clogged starter jet, starter 
pipe air bleed holes will cause insufficient atomization, 
thus impairing starter efficiency. Fuel mixture trouble 
results if, due to dirt, gum or a defective spring, the 
plunger does not seat properly in its rest position after 
the choke lever is returned. 
Cleaning 

Remove the float bowl, and blow the starter pipe, 
starter air passage, the starter jet clean with compressed 
air. Do not clean them with wire or any other hard 
object which may cause damage. 

Remove the starter plunger, and clean it with a high 
fla)h point solvent of some kind. 

Pilot System 
Fig. 389 shows the pilot system, which includes the 

pilot jet(V, slow jet@ , slow air jet(j) , pilot passage @, 
pilot bypass@ , pilot screw ® , and pilot outlet® . 

Pilot System 

•• ® • 
(J) •• 

•• (j) ' I 
• • -.. 
• • 

®® 
I. Slow Air Jet 4. Pilot Passage 7. Pilot Jet 
2. Pilot Bypass 5. Slow J ct 8. Spring 
3. Pilot Outlet 6. Main Jet 9. Pilot Screw 

The pilot system determines the operation of the 
carburetor from 0 to ~ throttle open ing. At small 
throttle openings, almost no tucl is drawn through the 
main system due to insufficient air now. Instead, the 
fuel is drawn through the main, pilot, and slow jets as 
"result of the low pressure (suction) brought about by 
the demand for air by the engine and the limited but 
relatively fast now of air past the pilot ou tieL. The 
almost closed position of the butterfly valve restricts 
the carburetor bore air flow, preventing it from re
lieving the low pressure created by the engine around 

Pilot System Fuel and Air Supply 

the pilot outlet while the Venturi effect (the narrower 
the air passage, the faster the flow of air) at the engine 
side of the butterfly valve further reduces the low 
pressure. 

The supply of the fuel and air in the pilot system 
is shown in Fig. 391. At idling and slightly above, the 
fuel passes through the main jet, and is then metered 
at the pilot jet and at the slow jet, where the fuel mixes 
with air metered by the slow air jet. Then, the fuel 
passes through the pilot passage, where the pilot screw 
affects the flow, through the pilot outlet into the carbu
retor bore, and to the engine. As the butterfly valve 
turns a little more, the butterfly valve position extends 
the low pressure area to the pilot bypass, allowing fuel 
to bypass part of the pilot passage to go directly to the 
carburetor bore such that the supply of fuel increases 
sufficiently with engine need. 

Fig. 390 shows throttle opening versus fuel flow for 
the main and pilot systems. If trouble occurs in the 
pilot system, not only arc starting and low speed running 
affected, bu t the transi Lion from pi lot to main system 
is not smooth as the throttle is opened, causing a drop 
in engine efficiency. Pilot system trouble might be due 
to maladjustment; a dirty or loose pilot jet, slow jet, or 
slow air jet; or clogging of the main jet, pi lot passage, 
pilot outlet, or pilot bypass. 

Flow Characteristic 

c 
E 

U' 
u 
?; 
0 

Pilot 
Main - -
Total --
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Throttle opening 

Cleaning and replacement 

/ 

/ 
/ 

@ 

1 

Wash the main jet, pilot jet, slow jet, and slow ai r jeL 
wi th a high nash point ~olven t of ~orne kind, and blow 
U1ern clean with compressed air. Usc compressed air to 
clean the pilot passage and ~l ow air jet passage. Do not 
use wire for cleaning since any sharp instrument may 
cause damage. 

Remove the pilot screw, t~nd check tha L the tapered 
portion is not worn or otherwise deformed. If it is, 
replace the screw. 

lAid > 1Air Cleaner 1 :>1Siow Air Jet > !Pilot PassageJ~IPilot ~crew I >! Pilot ~utle tl 

!Fuel Jankl ~ . (Bypassi--=>-!C.trburetor Borel >I Engine! 

lFioat ChamberJ-:>-jMain Jetl->-jPiloL Jetl 
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Tape red Portion 

Pilot Screw 

Main System 
Fig. 393 shows the main system , which consists of 

the main jet (2:' , needle jet <4 , jet needle ~ , vacuum 
piston C2' , and main air jet r, . Fig. 394 shows the 
supply of fuel and air in the main system. 

From about Y.. throttle opening, the air now past the 
jet needle outlet is sufficient to cause fuel to be drawn 
through the main system. The fuel passes through the 
main jet and then part of it goes through the pilot and 
slow jets as in the pilot system while the rest of it passes 
straight up through the space in the needle jet not block
ed by the jet needle a·nd into the carburetor bore, where 
it is atomized by the air now to the engine. 

Main System ® 

CD 

~W--® 

I. Main Air Jet 
2. V.tcuum Pbton 
3. Jet Needle 
4. Needle jet 
5. M,rin )cl 

Main System Fuel and Air Supply 

The needle jet has holes to admit the air metered by 
the main air jet. This air mixes with the fuel in the 
needle jet to prepare the fuel for better atomization 
in the carburetor bore. 

The lower part of the jet needle is tapered and extends 
down into the needle jet. It is fixed to the vacuum 
piston, and thus rises up in the needle jet as the vacuum 
piston rises. From the time the vacuum piston starts 
rising, from about !4 throule, until it reaches most of 
the way up in the carburetor bore, the fuel is metered 
primarily by the jet needle taper. As the jet needle rises, 
the needle to jet clearance increases, thereby increasing 
the amount of fuel that can pass up through the jet. 

The vacuum piston rises only between ~ and ¥. 
throttle. Through the hole in the bottom of the piston, 
the air pressure in the chamber above the vacuum prston 
is reduced by engine intdke. Through another hole, the 
pressure of the incoming fuel/air mixture is transmilled 
to the piston. As engine speed increases, the air pressure 
in the upper chamber decreases, and the difference be· 
tween the incoming fuel/air mixture pressure and the 
upper chamber air pressure will overcome the force of 
the weight of the piston, raising the piston to the extent 
corresponding to the pressure di ffercncc. 

As shown in Fig. 387 the quantity of air drawn in 
by the engine intake is in direct proportion to engine 
rpm, and the speed of the air now is constant while 
the vacuum piston rises from !4 to ¥. throttle. Were 
the size of the air passage above the needle jet to change 
simultaneously with throule movement rather than with 
engine intake (demand). the speed of the air flow in the 
air passage might even drop during a rapid increase in 
throttle due to the Venturi effect, causing a slight stall 
in acceleration. However, the vacuum piston-butterny 
valve arrangement controls both the air and fuel supply 
at sudden throttle for smooth and immediate engine 
response. 

At ¥. throttle the vacuum piston reaches its highest 
position, forming the "secondary venturi" to permit 
maximum engine output. At ncar full throttle openings, 
the cross-sectional area of the needle to jet clearance 
becomes greater than the cross-sectional area of the 
main jet. At these openings, the fuel drawn up into the 
carburetor bore is limited by the size of the main jet 
rather than the needle to jet clearance. 

Trouble in the main system is usually indicated by 
poor running or lack of power <rt high speeds. A dirty 
or clogged main jet will cause the mixture to become 
too lean. An overly rich mixture could be caused by 
clogging of the main air jet, its ai r passage, or the dir 
holes in the needle jet; by needle jet or needle wear 
(increasing clearance); by a loose main jet; or by a loose 
needle jel. 

I Ai ri-~A~i~rC21~ea~n~ear - >>-UI M~a~i~n ~A;j!i r]J~ei]tll---,>> Ql N~e~e~dl~e}J ~et]I---=>-~.I~N~e!ed~l§:e}J e§tJO~u~t~le]tl 
~ w 

I Fuel Tank~~ Float Chamber I~ Main jet I Carburetor Bore >IEnginel 
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Cleaning and adjustment 
Disa~semble the CMburetor, and wash the vacuum 

pbton, m<~in jet, needle jet, jet needle, mc~in air jet, and 
air passage with a high flash point ~olvent of some kind, 
blowing them clean with comprcs~cd air. Do not usc 
wire for cleaning since a sharp instrument may cause 
damage. 

If the engine \till exhibit~ symptom~ of overly rich 
or lean c.arburction after all maintenc~ncc and adjustments 
arc correctly performed, the main jet may be replaced 
with a sm.tl lcr or larger one. A ~mc1ll cr numbered jet 
gives a leaner mixture Jnd d larger numbered jet a richer 
mixture. M<1ny jeh .arc .JVail c~blc, but it is recommended 
that any ch.tngc be limited to one jet ~izc ( 10) difference 
from the ~tandc~rd jet. 

Float System 
Fig. 395 ~how~ the flo.tt 'ystcm, which consists of the 

float 4 , f'l odt valve needle 3 , and fl o<~t valve scat t . 
The floa t sy~tem $ervc~ to keep .t more or less fi xed 

level of fuel in the cttrburctor float chamber at all times 
so thd t the fuel mix tu rc to the e ngi nc will be stilble. 
I f th e fuel level in the l lo.t t ch.tm ber b ~e t too low 

' it will be more difficul L for fuel to be drawn up into 
the carburetor bore, re,ult ing in too lean a mixture. 
If the level b \C t too high, the fuel c.tn be drawn up 
too ec~~i l y, re~u l ting in too rich a mixture. 

The fuel level b defined a~ the vert ical distance from 
the center of the carburetor bore to the ~urfc~ce of the 
fuel in the float ch.tmbcr. I he fuel level i, maintained 
at a constant value by the action of the float valve 

' which open~ and clo~e!> according to the fuel level. 

Float System @ 

CD 

--'--

• (4 • • ' • • ' ' 
• 0 

, __ .... , 
••• • • ._ --.... 

I. Flo.tt Valve Scat 
2. Float Pin 
3. Flo<lt Vt~lve Needle 
4. Flo.n 

As fuel flows through the float valve into the chamber 
' the fuel level rises. The float rbing with the fuel level 

' ' pushes up on the needle. When the fuel rcc1ches a 
cerLain level, the needle is pushed completely into the 
valve seat, which clo.,es the valve so that no more fuel 
may enter the chamber. A~ the fuel is drawn up out of 
the float chamber, the fuel level drops, lowering the 
float. The needle no longer blocks the float valve, and 
fuel once agarn flows through the float valve into the 
chamber. 

Fuel level measurement and adjustment 
Turn the fuel t.tp off, .111d remove the drain plug 

from the bottom of the float bowl. Install the fuel 
level gauge (special tool). Hold the pl.btic tube agt~in~t 
the carburetor budy, .md turn on the fuel t.tp. The fuel 
level in the plastic LUbe ~hould come up to 2-4 mrn 
below the edge of the c<Jrbure tor body. 

Fuel Level Measurement 

. . 

2 - 4mm 

® 

I . Float Bowl 
2. Fuel Level Gauge 
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If the fuel level is incorrect, remove the float bowl 
and float. Bend the tang on the float a very slight 
amount to change the fuel level. Bending it down closes 
the valve sooner and lowers the fuel level; bending it 
up raises the level. 

After adjustment, measure the fuel level again, and 
readjust if necessary. 

Cleaning and replacement 
If dirt gets between the needle and seat, the noat 

valve will not close and fuel will overnow. Ovcrnow 
can also result if the needle and ~cat become overworn. 
If the needle sticks closed, no fuel will now into the 
carburetor. 

rake off the rloat bowl and noat. Wash the bowl and 
noat parts in a high nash point solvent of some kind. 
Usc carburetor cleaner if ncccssttry. Blow out the fuel 
overflow pipe with compressed air. 

Examine the float, and replace if damaged. If the 
needle is worn as shown in the diagram, replace the 
needle and scat as a set. 

Needle Valve 

Good Bad 

CAMSHAFT 
The engine has an overhead camshaft (OHC) at the 

top of the cylinder head. The camshaft has four cams, 
two for the two inlet va:ves and two for the two ex
haust valves. At the center of the camsh<tfl is the earn
shaft sprocket. The sprocket is marked with arrows, 
which are referred to during camshaft installation for 
easily and correctly reselling the valve timing. 

Engine rotation is transmitted from the crankshaft 
to the camshaft by a chain running on a sprocket at the 
center of each shaft. As the camshaft rotates, the cams 
move against the rocker arms, which open and close the 
Inlet and exhaust valves at the proper intervals (Fig. 400). 

Valve Timing 

Inlet open 
26° BTDC 

TDC 

I 
I 

I 

' 

I 

' I 
I 

Exhaust close 
31.5° ATDC 

' I 

' I 

---1-- - ---,.-. l!'.~-----____ .,-4) 

--
r --

Inlet close 
74° ABDC 

--

BDC 

Exhaust open 
68.5° BBDC 

However, since the time, amount, and duration that 
each valve is opened (valve timing) changes with cam 
wear, journal wear, .tnd camshdft runout (bend), the 
camshaft should be inspected periodically .tnd whenever 
timing trouble is su~pected. If the valve~ do not open 
at the right times or if they do not open the correct 
amount or duration, there will be a decrease in com
bustion efficiency, dropp ing engine power and leading 
to serious engine trouble. 

Cam wear 
Remove the camshaft, and measure the height of each 

cam with a micrometer. If the cams are worn down 
past the service limit, replace the camshaft. 

Cam Wear Measurement 

Cam Height 
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Table 5 Cam Height 

Standard Service Lim it 
38.39- 38.47 mm 38.3 mm 

Journal wear 
The journal wear is measured using a plastigauge 

(press gauge), which is inserted into the c learance to 
be measured. The plastigaugc indicates the wear by 
the amount il is compressed and widened when the parts 
arc assembled. 

Remove the cylinder head cover, cut strips of plasti· 
gauge to journal width, and place a strip on each journal 
parallel to the camshaft and so that the plastigaugc will 
be compressed between the journal and the cylinder head 
cover. Replace the cylinder head cover, tightening the 
stud nuts in the correct sequence with the correct amount 
of torque (Pg. 35). 

Remove the cylinder head cover, and measure the 
plastigauge width to determine the clearance between 
each journal and the cylinder head cover. If a clearance 
exceeds the service limit, replace the camshaft. 

Table 6 Camshaft Journal/Cylinder Head Cover 
Clearance 

Standard Service Lim it 
0.(}'13-0.1 0 I mm 0.19 mm 

Measure the diameter of each camshaft journal with 
a micrometer. I f a diameter is less than the service 
limit, replace the camshaft. 

*Table 7 Camshaft Journal Diameter 

Standard Service Limit 

27.94-27.96 mm 27.92 mm 

Camshaft runout 
Remove the camshaft, and take the sprocket off the 

shaft. Set the shaft in V blocks at the journals as shown 
in the figure. Measure the runout with a dial gauge set 
to where the sprocket is mounted on the shaft. If the 
runout exceeds the service limit, replace the camshaft. 

Table 8 Camshaft Runout 

Standard Service Limit 
under 0.02 mm 0.1 mm 

CAMSHAFT CHAIN, CHAIN GUIDES 
The camshaft chain, which is driven by the crankshaft 

sprocket, drives the camshaft at one half of the crank· 
shaft rpm. For maximum durability, it b t~n endlc~s-type 
chain with no master link. 

Camsh<~ft chain, sprocket, and ch,lin guide wear cause 
nobc, accelerate wear, and could pos<;ibly lc.td to serious 
damage to the engine. I f the chain tension can no 
longer be ,Jdju<;tcd by the chain tcrhioner, either the 
camshaft ch,tin or the chain guide) mu~t be replaced. 

Camshaft chain wear 
Remove the camshaft chain, hold the chain taut with 

a force of about 5 kg in some m,mner )UCh a) the one 
shown in Fig. 405, and measure a 20-link length. Since 
the chain may wear unevenly, take measurements at 
several places. If any measurement exceeds the service 
limit, replace the chain. 

Measure a 20-li nk length. 

Table 9 Camshaft Chain Wear 

Standard Service Lim i 1 

160mm 162.4 mm 
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Chain guide wear 
Remove the chain guides, and inspect them visuall y. 

Replace if the rubber or any o ther portion is damaged. 
Measure the thickness with a ruler. Replace if the 

wear has exceeded the service limit. 

Front 

• 

Chain 

Table 10 Chain Guide Wear . 
Standard Service Limit 

Front 3.3 mm 1.5 mm 

Rear 4.5 mm 2 mm 

ROCKER ARMS, SHAFTS 
There arc four rocker arms and shafts in the cylinder 

head cover. The two arm~ and shafts to the front control 
the two exhaust valves, while the two to the rear control 
the two inlet valves. The rocker arms are made of a 
special steel alloy for durability, and each arm surface 
which makes con tact with the cam and the valve stem 
has been he,ll-treated to achieve superior surface hard· 
ness. An oil hole in each rocker arm enables oil to 
lubricate between the arm and shaft. 

Excessive clearance between a rocker c~rm and shaft 
results in engine noise. 

Rocker arm wear 
Visuall y inspect where the earn and valve stern wear 

on each arm. If there is t~ ny damage or uneven wear, 
replace the arm. 

Measure the inside diameter of each arm with a 
cylinder gauge. If it exceeds the service limit, replace 
the arm. 

Table 11 Rocker Arm Inside Diameter 
Standard Service Limit 
13.000- 13.0 18 mm 13.05 mm 

Rocker shaft wear 
Measure the diameter of each shaft where th e arm 

filS. If the diameter is less than the service limit, replace 
the shaft. 

Table 12 Rocker Shaft Diameter 

Standard Service Limil 

12.966- 12.984 rnrn 12.94 rnrn 

CYLINDER HEAD, VALVES 
The valves, mounted in the cylinder head, are pushed 

open by the rocker arms and closed by the valve springs. 
The valve guides and valve seats are pressed into the 

cylinder head. The valve seats are cut to the angles 
shown in Fig. 409 in order that the seats match the valve 
seating surfaces perfectly flush not only to prevent 
compression leakage but also to provide efficient heat 
transmission. 
Cutting Angle of Valve Seat 

Exhaust Inlet 

Cylinder Head 
The cylinder head is made of aluminum alloy, used 

for ilS high heat conductivity, and is finned on the 
outside to aid dissipation of the heat generated in the 
combustion chambers. Carbon built up inside th e corn· 
bustion chambers interferes with heat dissipation and 
increases the compression ratio, which may result in 
preignition, detonation, and overheating. Trouble can 
also come from improper head mounting or mounting 
torque, causing compression leakage. 
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Cleaning and inspection 
Remove the cylinder head (Pg. 35). Scrape out any 

carbon, and wash the head with a high flash point 
'olvcnt of ~omc kind. 

Lay a straight edge across the lower surface of the 
head dl several different points, and measure warp by 
inserting a thickness gauge between the straight edge 
and the head. 

If warp exceeds the service limit, replace the cylinder 
head. 

Table 13 Cylinder Head Warp 

Service Limit 
0.05 mm 

Valve, Valve Guide, Valve Seat 
Vdlve face deformation or wear, stem bending or 

wear, and valve guide wear arc all causes of poor valve 
se.lling. Poor scati ng can also be caused by the valve 
seat itself th rough heat damage or carbon build-up. 
The result of poor seating is compression leakage and 
a loss of engine power. 

In addition, valve and valve seat wear causes deeper 
valve seating and a decrease in valve clearance. lnsuf
ncient cledrancc upsets valve timing and may eventuall y 
prevent the valve from seating fully. So that the wear 
never progresses this far, adjust the valve clearance in 
accordance with the periodic maintenance chart (Pg. 
180). 

Valve inspection 
Visually inspect the valve face, and replace the valve 

if it shows deformation or uneven wear. 
Measure the thickness of the valve head using vernier 

calipers, and replace the valve together with its valve 
guide if the thickness is under the service limit. 

Valve Shape 

• 

' 

~ 
~ Valve Head Thickness 

• 

Table 14 Valve Head Thickness 

Standard Service Limit 
0.75- 1.25 mm 0.5 mm 

If the seating surface of the valve or the end of the 
valve stem is damaged or badly worn, repair the valve 
with a valve refacer. The angle of the seating surface 
is 45°. 

Valve Stem Grinding 

Valve Refacer 

• 
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CAUTION : If the valve stem is ground down, be sure 
to leave at least 4.2 mm of stem end above the wide 
groove portion. 

rurn the valve in a V block using .a di.al gauge .a~ 
shown to measure the amount that the stem is Bent. 
Repl;tce the valve if it i~ bent over the service limit. 

Table 15 Valve Stem Bend 

Service Limit 
0.05 mm 

Measure the di,un eter or the valve stem with a micro
meter. Since the stern wears unevenly, take measure
ments dt four p l c~ce~ up c~nd down the ~tern, keeping 
the micrometer at right angle~ to the stem. 

Replace the valve if the ~tem is worn to less than 
the service limit. 

Table 16 Valve Stem Diameter 

Standard Service Limit 
Inlet 6.965- 6.980 mm 6.90 mm 
Exhaust 6.955- 6.970 mm 6.89 mm 

Valve guide inspection 
Remove the valve, ilnd measure the inside diameter 

of the valve guide using a small bore gauge and micro
meter. Since the guide wears unevenly, measure the 
dic~meter at four places up and down the guide. If any 
measurement exceeds the service limit, replace the guide. 

Table 17 Valve Guide Inside diameter 

Standard Service Limit 
7.000-7.015 mm 7.08 mm 

If a small bore gauge is not available, inspect the valve 
guide wear by measuring the valve to valve guide clear
ance with the wobble method, as indicated below. 

Insert a new valve into the guide and set a dial gauge 
against the stem perpendicular to it as close as possible 
to the cylinder head mating surface. Move the stem back 
and force to measure valve/valve guide clearance. Repeat 
the measurement in a direction at a right angle to the 
first. 

If the reading exceeds the service limit, replace the 
guide. 
NOTE: The read ling is not actual valve/valve guide clear
ance because the measuring point is above the guide. 

I 

. _... 
Table 18 ValveNalve Guide Clearance 

(Wobble Method) 

Standard Service Limit 

Inlet 0.048-0.120 mm 0.24 mm 

Exhaust 0.065-0.130 mm 0.22 mm 

Valve seat repair 
., he valve must scat in the valve seat evenly around 

the circumference over a 0.5- 1.0 mm wide drca. I r 
the sca t is too wide, the seating pressure per ~quare unit 
of .trca is reduced, possibly rcsulti ng in comprc)sion 
leakage and carbon accumulation on the seating surface. 
If the seating area is too narrow, heat conduction from 
the valve is reduced, and the valve will overheat -and 
warp. Uneven seating or seat damage will cau c com
pres~ion leakage. 

To determine whether or not the valve scat requires 
repair, rirst remove the vt~lve, apply machinist':. dye to 
the valve seat, and then usc a lapper to tap the valve 
lightly into place. Remove the valve, and note where 
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the dye c~dhercs to the valve seating surface. The distri· 
bution of the dye on the seating surface gives an indi
cation of scat condition. 

NOTE : I he valve and valve guide must be in good 
condition before this check will give an accurate indi
cation of valve scctt condition. 

A valve seat which requ ires repair is 'cu t with 11 set 
of valve ~c.tl cuLLers. Four cullers arc required for 
complete repair; one 30° (inlet V<llvc scat only); one 
45°; dnd two 75° cutters, one for the inlet and the 
other for the exhaust. 

Firs~ cut the seating surface of the v.1lvc scctt with 
the 45 cuucr. Cut only the amount necessary to 
mdkc c1 good 'urfc~ce; overcutting will reduce the vc~lvc 
clcctr.l nee, pos)i bly making it no longer c~dju st abl c. 

Ncx t, usc the 30° cutter (inlet valve seal only) 
to cu t the ~urfdtC inside the ~cc~ting surface, and ihcn 
usc the 75° cutter to cut the outermost surface. Cut 
these two surfaces so that the seating surface will be 
0.5- 1.0 mm wide. 

After cu !ling, lap the valve to properly match the 
valve and v;tlve ~cat surfaces so that the valve will scat 

Valve/Valve Seat Contact Area 

GOOD IOOWIDf: 

well. Start off with coarse lapping compound, and. 
finish with fine compound. 

Apply compound to the valve cat, and Lap the valve 
lightly into place while rotating it with a lappcr, rc
pc<~ting thb until a ~mooth, matched ~urfacc is obtained . 

• 

' 

When lapping is comple ted and the valves MC install ed, 
check the valve clearance and adjust if ncccssMy (Pg. 
14 ). 

Valve Springs 
When the valve is not being pushed open by the 

rocker arm, valve springs press the vctlve against the 
scat to prevent compression leakage. An inner spring 
and an outer ~pring are used for each valve to prevent 
spring bounce at high speeds. If the springs weaken or 
break, compression leakage and valve noise will result, 
dropping engine power. 

Inspection 
Remove the spri ngs, and check the free length of 

each spring with vernier calipers. Replace any ,pring 
which i~ shorter than the service limit. 

. . J 

TOO NARROW UNEVEN 
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Table 19 Valve Spring Free Length 

Standard Service Limit 
Inner 32.4mm 31.0 mm 
Outer 37.3 mm 36.0 mm 

Measure the perpendicularity of each spring by stand
ing it on a surface plate and seLLing a square against it. 
Replace any spring for which the distance between the 
top of the spring and the square is greater than the 
service limit. 

Valve Spring Perpendicularity 

within 1.5 mm 

• 

Table 20 Valve Spring Perpendiculari ty 

Standard Service Limit 
Inner 0.85 mm 1.5 mm 
Outer 0.98 mm 1.5 mm 

Oil Seals 
The oil seal around each valve stem prevents oil from 

leaking down into the combustion chamber. If an oil 
seal is damaged or deteriorated, oil consumption will 
increase, carbon may build up in the combustion 
chambers, and white smoke may come out of the 
exhaust. 

If the oil seal appears damaged or deteriorated or 
if there is any doubt as to its condition, replace it with 
a new one. 

CYLINDER BLOCK, PISTONS 
The cylinder block is subjected to extremely high 

temperatures. Since excessive heat can seriously distort 
the shape of a cylinder or cause piston seizure, the 
cyl inder block is made of aluminum alloy for good heat 
conduction and the outside is finned to increase the 
heat radiati ng surface for beuer cooling efficiency. To 
minimize distortion from heat and to maximize dura
bility, a heat durable, wear resistant sleeve is cold pressed 
in each cyl inder. 

Edch piston is made from an aluminum alloy, which 
expand) and distorts slightly from heat during engine 
operation. So that the piston will become cylindrical 
after heat expansion, it is designed such that, when cold, 
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1t •s tapered in towards the head and is elliptical rather 
than perfectly round. The piston diameter is made so 
that there is enough clearance between the piston and 
cylinder to allow for expansion. 

Three rings arc fitted into grooves near the top of 
each piston to prevent compression leakage into the 
crankcase and to stop oil from geui ng up into the 
combustion chambers. The top two rings arc com
pression rings, and the bottom ring is an oil ring. 

The fu ll fl oating type of piston pin is used to connect 
each piston to its con-rod. The middle part of the piston 
pin passes through the small end of the con-rod, and a 
snap ring is fiLLed at each end of the piston pin in a 
groove to prevent the pin from coming out. Since the 
pin is the full floating type, a small amount of clearance 
exists between the piston pin and the piston when the 
engine is at normal operating temperatures. 

Proper inspection and maintenance of the cylinder 
block and the pistons include checking the compression; 
removing carbon fro m the piston heads, piston ring 
grooves, and cylinder head exhaust ports; and checking 
for wear and proper clearance during top end overhaul. 
A worn cyli nder, worn piston, or worn or stuck piston 
rings cause a loss of compression from gas blowby pass 
the rings since the rings will not form a satisfac 1 ory seal 
between the piston and the cylinder wall during com· 
pression. This gas blow by will rcsul tin difficult starting, 
power loss, excessive fuel consumption, contaminated 
engine oil, and possibly engine destruction. Oil leakage 
into the combustion chambers causes carbon to build 
up on top of the pistons, resulting in preignition, over· 
heating, and detonation. A worn piston pin causes 
piston slap, which will result in accelerated piston and 
cylinder wear. 

Engine problem~ may be caused not only by carbon 
deposits and wear or damage to the engine itself, but 
also by poor quality fuel or oil, improper oi l, improper 
fuel/air mixture, improper supply of oil, or incorrect 
ignition llmmg. Whenever knocking, pinging, piston 
slap, or other abnormal engine noise is heard, the 
cause should be determined as soon as possible. Neglect 
of proper maintenance will result in reduced engine 
power and may lead to accelerated wear, overheating, 
detonation, piston seizure, and engine destruction. 

Compression measurement 
A compression test is very useful as an ,1 id in deter· 

mining the condition of the engine. Low compre~sion 
mc~y be due to cylinder wear; worn piston ring grooves; 
worn, broken, or sticking piston rings; poor vc~lvc ~cat· 
ing; cylinder head leaks; or damage to the engine sud1 
as pbton ~eizure. Too high a compression may be due 
to cdfbon build-up on the piston heads dnd cylinder 
head. Difference in compression between the cylinders 
mc~y cause poor runnmg. 

Before measuring compression, check that the cylinder 
head and cylinder head cover arc tightened down with 
the co rrect torque (Pg. 38), and thorough I y warm up 
the engine so that engine oil between the pistons and 
cylinder walls will help seal compression as it does 
during normal running. While the engine is running, 
check that there is no gas leakage from around the 
cylinder head gasket. 
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Stop the engine, remove the spark plugs, and push 
the compression gauge (special tool) firmly in to the 
spark plug hole for the cylinder in which the com
pression is to be measured such that there will be no 
leakage. Turn the engine over with the throttle fully 
open until the compression gauge stops rising; the com
pression is the highest reading obtainable . 

Table 21 Cylinder Compression 

Stdnd.trd Service Limit . 

I 0- I I kg/cm 2 7.5 kg/cm2 (107 psi) and less 

( 142-156 psi) th<~n I kg/cm2 
( 14 psi) differ-

cncc bet ween the cylinders. 

Cylinder, piston wear 
Since there b a difference in cylinder wear in 

different directions, t.tke .t side to side and a front to 
back measurement dt edch of the 3 locations (total of 
6 measurements) shown in Fig. 425. If any of the 
cylinder inside di<~meter mea~urements exceeds the 
service limit, or if there is d difference of more than 
0.05 rnm between .my two measurements, the cylinder 
will have to be bored to oversiLe and then honed. 
However, if the amount of boring necessary would make 
the inside diameter gre.ner t ht~n 64.98 mm , the cylinder 
block mu~t be repl.1ccd. 

Cylinder Inside Diameter Measurement 
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Table 22 Cylinder Inside Diameter 

Stdndard Service Limit 
63.98tl-6ti,Q(}II mm 64.08 mm 

Measure the outside diameter of e.tch piston 5 mm 
up from the bottom of the piston .tt a right angle to 
the direction of the piston pin. If the measurement is 
under the service I imi t, repldce the pbton. 

, 

NOTE : Abnormal wedr ~uch a~ a marked diagonal 
pattern aerO!>!> the pbton !>kirt may mean a bent con-rod 
or crankshaft. 

Table 23 Piston Diameter 

Standard Service Limit 
63.94-63.96 mm 63.8 mm 

Table 22 applies only to a cylinder th at has not 
been bored to oversize, and Table 23 applies only to 
the standard size piston. In the case of" rebored cylinder 
and oversize piston, the service limi t for the cylinder is 
the diameter that the cylinder was bored to plus 0. 1 mm 
and the service limit for the piston is the oversize piston 
original diameter minus 0.15 mm. I r the exact figure 
for the rebored diameter is unknown, it can be roughly 
determined by measuring the diameter at the base of 
the cylinder . 
NOTE: Whenever the piston or cylinder block has been 
replaced wi th a new one, the motorcycle must be broken 
in the same as with a new machine. 

Piston/cylinder clearance 
The piston to cylinder clearance is measured when

ever a piston or the cylinder block is replaced for a new 
one, or whenever a cylinder is rcbored and an oversize 
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piston insulled. The standard piston to cylinder 
clearance must be adhered to whenever the cylinder 
block is replaced or a cylinder rebored. However, if 
only a piston is replaced, the cleanince may exceed the 
standard slightly, but it must not be less than the 
minimum in order to avoid piston seizure. 

The most accurate way to find the piston clearance is 
by making separate piston and cylinder diameter meas· 
urements and then computing the difference between 
the two values. Measure the piston diameter as just 
described, and measure the cylinder diameter at the 
very bottom of the cyli nder. 

Table 24 Piston/Cylinder Clearance 

Standard 
0.034-0.054 mm 

Boring, honing 
When boring and honing a cylinder, note the 

following: 
I. Before boring a cylinder, first measure the exact 

diameter of the oversize piston, and then, in accord
ance with the sundard clearance given in Table 23, 
determine the diameter ol the rcbore. 

2. Cylinder inside diameter must not vary more than 
0.0'1 mm at any point. 

3. There arc two sizes of oversize pistons available: 
0.5 mm and ·1.0 mm. Oversize pistons require ovor-. . 
SIZe nngs. 

4. 13e wary of measurements taken immediately after 
boring since the heat affects cylinder diameter. 

Piston/cylinder seizure 
Remove the cylinder block and pistons to check the 

damage. If there is only slight damage, the piston may 
be smoothed with #400 emery cloth, and any aluminum 
deposits removed from the cylinder with either #400 
emery cloth or light honing. However, in most cases, 
the cylinder will have to be bored to oversize and honed, 
and an oversize piston installed. 

Piston cleaning 
As carbon on the piston top reduces piston cooling 

efficiency, scrape off any accumulated carbon. 

Clean carbon and dirt out of the piston ring grooves 
using a piece of broken piston ring or some other suit
able tool. 

Piston ring, piston ring groove wear 
Visually inspect the piston rings and the piston ring 

grooves. If the rings are worn uneven! y or damaged, they 
must be replaced. If the piston ring grooves are worn 
unevenly or damaged, the piston must be replaced and 
fitted with new rings. 

Measure the width of the ring grooves, and measure 
the thickness of the rings. If the width of the grooves 
exceeds the service limit, replace the piston. Replace 
;my rings that arc worn down to less than the service 
limit. 

Table 25 Piston Ring Thickness 

Standard Service Limit 
Top ring 1.460- 1.475 mm 1.38 mm 
Second ring 1.475-1.'190 mm 1.40mm 
Oil ring 2.475-2.490 mm 2.40mm 

Table 26 Piston Ring Groove Width 

Standard Service Lim it 
Top ring 1.50- 1.52 mm 1.60mm 
Second ring 1.50-1.52 mm 1.60mm 
Oil ring 2.50-2.52 mm 2.60 mm 

Even though both the piston ring grooves and piston 
rings may be in tolerance, parts will have to be replaced 
if the ring/groove clearance exceeds the service limit. 

With the piston rings fitted into place on the piston, 
make several clearance measurements around the grooves 
using a thickness gauge. 

Table 27 Piston Ring/Groove Clearance 

Standard Service Limit 
Top ring 0.025-0.060 mm 0.160mm 
Second ring 

0.01 O-O.Qll5 mm 0. 145 mm Oil ring 

Piston ring end gap 
Place the piston ring being checked inside the cylinder 

using the piston to locate the ring squarely in place. Set 
it close to the bottom of the cylinder, where cylinder 
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wear is low. Measure the gap between the ends of the 
ring with a thickness gauge. If the gap is wider than the 
service I imi t, the ring is over worn and must be replaced. 

Piston Ring 

-
Table 28 Ring End Gap 

Standard Service Limit 
~~~~----1--~~ 

0.2-0.4 mm 0.7 mm 

Piston, piston pin, connecting rod wear 
Measure the diameter of the piston pin with a micro

meter, and measure the inside diameter of both piston 
pin holes in the piston. If the piston pin diameter is 
less than the service limit at any point, replace the piston 
pin. If either piston pin hole diameter exceeds the 
service limit, replace the piston. 

Measure the inside diameter of the con-rod small end. 
If the diameter exceeds the service limit, replace the 
connecting rod. 

Table 30 Piston Pin, Piston Pin Hole, Small End Dia. 

Standdrd Service Limit 
Piston pin 14.994- 15.000 mm 14.96mm 
Piston pin 

15.0011- 15.0 11 rnm 15.08 mm hole 
Small end I.D. 15.003- 15.0 14 mm 15.05 mm 

NOTE : When a new piston or pin is used. also check 
that piston to pin clearance is 0.006 - 0.013 mm, 
and that pin to small end clearance i~ within 0.003-
0.020 mm. 
To the Dealer: When possible, match parts from stock 
so that a marked pin is assembled with an A piston, and 
an unmarked pin with an unmarked pistOn. 

l.d'c 1077 KZIIOO 0•1 lohonQdub-intan1olt 

CRANKSHAFT, CONNECTING RODS 
The crankshaft is the pan that changes the recipro

cating motion of the pistons into rotating motion, which 
is transmi LLcd to the rear wheel when the clutch is 
engaged. The connecting rods arc the parts that connect 
the pistons to the crankshaft. Crankshaft or connecting 
rod trouble, such as worn crankshaft journals or a bent 
connecting rod, will multiply the stress caused by the 
intermittent force on the pistons, and wi ll result in not 
only rapi d crankshaft bushing wear, but also noise, power 
loss, vibration, and a shortened egninc life. A defective 
crankshaft or connecting rod should always be detected 
alan early stage and then replaced immediately. 

The fol lowing explanation concerns the most common 
crankshaft and connecting rod problems, giving the 
procedure for detecting damage and measuring wear 
and runout. 

Connecting rod bend, twist 
Set the crankshaft in a Oywhccl al ignmcn t jig or on 

V blocks on a surface pia tc. Select an arbor of the same 
diameter as the piston pin and of optional length, and 
insert it through the small end of the connecting rod. 

Using a height gauge or dial gauge, measure the 
difference in the height of the rod above the surface 
plate over a 100 mm length to determine the amount 
the connecting rod is bent. 
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Using the arrangemen t )hown in Fig. 434, measure 
the amount th,JL the arbor varie) from be ing parallel 
with the crankshc~ ft over d I 00 mm length of the arbor 
to de'termine the amount the connecting rod is twisted. 

If either of these measurements exceeds the service 
limit, replace the connecting rod. 

*Table 30 Connecting Rod Bend, Twist 

Standard Service Limit 
Bend under 0.10/100 mm 0.2 mm 
Twist under 0.1 5/ I 00 mm 0.2 mm 

Connecting rod bushing/journal wear 
Bushing wear is measured using a plastigauge {press 

gauge), which is inserted into the clearance to be 
measured. The plastigauge indicates the wear by the 
amount it is compressed and widened when the parts 
are assembled. 

Remove the connecting rods, cut strips of plastigauge 
to bushing width, and place a strip on the connecting 
rod bushing half on each connecting rod parallel to the 
crankshaft and so that the plastigauge will be compressed 
between the bushing and the connecting rod journal. 
Replace the connecting rods, tigh tening the nuts with 
the specified torque {Pg. 71 ). 

Remove the connecting rod, and measure the plas
tigauge width to determine the bushing/journal wear. 

Table 32 Connecting Rod Bushing/Journal Clearance 

Standard Service Limit 
0.04 1-0.07 1 mm 0.1 mm 

If the clearance has gone beyond the service limit, 
replace the bushings as follows. 

First measure with a micrometer the diameter of the 
crankshaft journals on which the connecting rod fi t. 
Mark each flywheel in accordance with the journal 
diameter (Table 33). 
NOTE: Any mark already on the flywheel should not 
be referred to during servicing. 

Table 33 Connecting Rod Journal 0.0./Connecting 
Rod 1.0. 

Marking Journal Connecting Rod 

No mark 35.984-35.994 mm 39.000-39.010 mm 

1 35.994-36.000 mm 39.010-39.016 rnm 

Table 34 Bushing Thickness 

Color Coding Thickness 

Blue 1.485-1.490 mm 

Black 1 .480-1.485 mm 

Brown 1.475-1.480 mm 

Select the right bushing in accordance with the com
bination of the connecting rod and crankshaft coding 
{Table 1 ). 

Connecting rod side clearance 
Measure the side clearance of the connecting rod with 

a thickness gauge as shown. Replace the crankshaft and 
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the connecting rod if the clearance exceeds the service 
limit. 

Table 35 Connecting Rod Big End Side Clearance 

Standard Service Limit 
0. 1 5~0.25 mm 0.45 mm 

Crankshaft runou t 
Set the crankshaft in a Oywheel alignment jig or on 

V blocks, and place a dial gauge to the points indicated. 
Turn the crankshaft slowly. The maximum difference 
in gauge readings is the crankshaft runout. 

If the runout exceeds the service limit, replace the 
crdnkshaft. 

Table 36 Crankshaft Runout 
Standard Service Limit 
under 0.02 mm 0.05 mm 

Crankshaft bushing/journal wear 
Remove the crankshaft, cut strips of plastigauge to 

bushing width, and place a strip on the half of each 
bushing parallel to the crankshaft and so that the plas
tigauge will be compressed between the bushing and the 
crankshaft journal. Install the crankshaft, crankshaft 
bushing cap, and the lower crankcase half in such a way 
that the crankshaft docs not turn, tightening the bolts 
in the correct sequence with the specified amount of 
torque (Pgs. 59, 66). 

Remove the crankshaft (making sure that the cran k
shaft does not tum at any time), and measure the plas
tigauge width to determine the bushing/journal wear. 
If either clearance exceeds the service limit, rep I ace all 
eight bushing halves. 

Table 37 Crankshaft Bushing/Journal Clearance 

Standard Service limit 
0.036-0.078 mm 0.11 mm 

Measure the journals which wear on these bushings. 
If the micrometer reading is less than the service limit, 
replace the crankshaft. 

*Table 38 Crankshaft J ournal (Not Con-Rod) Diameter 

Standard Service limit 
35.984-36.000 mm 35.96 mm 

Set the crankshaft back in place on the upper crank
case half. Replace the crankshaft bushing cap with the 
arrow pointing to the front, tightening the bolts in the 
correct sequence with the correct amoun t of torque (Pg. 
66). 

Measure the crankshaft thrust clearance with a thick
ness gauge as shown. Replace the crankshaft bushing cap 
and crankcase halves as a set if the clearance exceeds the 
service limit. 

NOTES: 
1. The reason that the bushing cap and the crankcase 

halves must be replaced together as a set, is that 
they are machined at the factory in the assembled 
state to ensure that the bushing cap will be aligned 
perfectly with the crankcase. A new bushing cap will 
not fit the old crankcase. 

2. Measure the clearance between the crankshaft bushing 
cap and the center portion of the crankshaft flywheel, 
flowing the steps in Fig. 441. 
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Table 39 Crankshaft Thrust Clearance 

Standard Service Limit 

0.10-0.20 mm 0.45 mm 

Oil passage cleaning 
There is an oil passage running between the crankshaft 

journals on each side. Use compressed air to remove any 
foreign particles or residue that may have accummulated 
in these passages. 

BA LANCER MECHANISM 
The balancer mechanism basically consists of two 

weights, which are chain-driven by the crankshaft. The 
following explanation covers how this mechanism reduce 
vi brat ion. 

The vibration on a 4-stroke, 2-<:ylinder engine is 
generally greater with larger engine displacement. This 
vibration is natural due to the mechanics of a recipro
cating engine, but the proper addi tion of counterweights 

Vibrat ion Reduction with Crankshaft Counterweights only 

Piston I nertill Force 
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on the crankshaft can reduce this vibration. However, 
troublesome vibration remains unless some additional 
measure is taken. 

Fig. 443 shows the internal engine forces when the 
centrifugal force of the counterweights is one half the 
inertial fo rce of the pistons. The arrows show the 
amount and direction of these forces. 

As the crankshaft rotates clockwise, 1-5 in Fig. 443, 
one half of the inertial force of the pistons is negated by 
the vertical component of the centrifugal force of the 
counterweights. However, the horizontal component of 
the centrifugal force of the counterweights (brought 
about by having counterweights) is not negated by any
thing. The thick arrows indicate the resulting unbalanced 
force, which is the main cau>e of engine vibration. 

The balancer mechanism includes two balancing 
weights havi ng one half the centrifugal force of the 
counterweights. A balancing weight is installed at an 
equal distance on both sides of the crankshaft for 
rotation by a chain in such a way that the weights 
rotate in the direction opposi te to the crankshaft 
counterweights. 

Fig. 442 shows how this mechanism works at one 
crankshaft position. The centrifugal force of the balancer 
weights exert a pull on the engine to the lower right 
as the arrows in the figure show. On the other hand, 

Balancer Mechanism 
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the crankshaft counterweights are exerting a pull on 
the engine to the upper left. The ccntri fugal force 
due to the two balancer weights equals the unbalanced 
force which results when only the crankshaft counter
weights arc installed, but the t orces cancel ~.ach other 
since the direc tions of these forces arc opposite. Wi th 
the forces cancelled, engine vibra tion is greatly reduced. 
At o ther crankshaft positions as well , these two forces 
are cquc11 and opposing such tha t they cancel each other, 
keeping the system always in balance. 

The balancer weights, turning at the :.arne rpm as 
the crank~haft, arc chain-driven by a ~procket which is 
pan of the crankshaft. The balancer chain is an endless
type for maximum durability and wears very slowly due 
to its c~mplc lubrication. The chain drives the weights 
through a sprocket on each side of the mechanism. Each 
sprocket hc1s four springs, wh ich arc wedged between the 
sprocket dnd the weights to protect the ~procket and 
chc1in from the severe torque during the combustion 
~trokc . In the center of each ~pring is c1 pin, which 
preven ts damage to the spring from excessive com
pression. 

If balancer mechanism trouble develops, such as ex
cc~sive ~hc1f1 or chain wear, not only .tre the bearings 
and crankcase parL~ affected but the rc~ulting power loss 
and engine vibr,nion may adversely affect performance 
c~nd overall engine life. 

Balancer shaft, holder wear 
Mec~sure with a micrometer the di.unetcr of cc~ch shaft 

where i 1 wears on the hoi ders, and mc.tsurc with a 
cylinder gc~ugc the inside di.amcter of each holder. Rc· 
pi .ace a shaft which has worn down on ci ther side to 
le~s th c~n the service limi t. Replc1cc any holder for which 
the in~idc diameter exceeds the service limi 1. 

Balancer Shaft 

Table 40 Balancer Shaft, Holder Diameter 

Standard Service Limit 
Bal.mcer Shaft 19.967- 19.980 mm 19.93 mm 
Holder J.D. 20.007-20.028 mm 20.08 mm 

Chain wear 
Remove the chain, hold it taut with a force of about 

5 kg in some manner such as the one shown in Fig. 445, 
and measure a 20·1ink length. Since the chain may wear 
unevenly, take measurements at several places. If any 
measurement exceeds the service limit, replace the chain. 

1 

Measure a 2Q.link length. 

Table 41 Balancer Chain Length 

Standard Service Limit 
160mm 162.4 mm 

When replacing a chain for a new one, inspect all 
the sprot:kets. If either of the balancer mechanism 
sprockets is damaged or overly worn, replace it. If the 
crankshaft sprocket is damaged or overly worn, replace 
the crank~haft. 
NOTE: If the crankshaft is replaced, select the right 
bushing in accordance with the combinat ion of the 
connecting rod and the crankshaft marks (Pg. 71 ). 

Chain guide wear 
Visually inspect the rubber parL of ec~ch chain guide. 

If it is worn down or damaged, replace the guide. 
Measure the thickness wi th a ruler. If the wear has 

exceeded the service limit, replace the guide. 

U Lower 

. . ., 

Table 42 Chain Guide Thickness 
Standard Service Limit 

Upper 2 mm I mm 
Lower 2.5 mm I mm 

NOTE : The designations upper and lower refer to the 
rela tive posi tion of the chain guides when the engine is 
right side up. 

Spring free length 
Measure the free length of each spring wi th vern1er 

calipers. Replace any spring which b shorter than the 
service limit. 
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Table 43 Spring Free Length 

Standard Service Limit 
9.8- I 0.4 rnrn 9 rnm 

CLUTCH 
Fig. 449 >hows the construction of the clutch, which 

is a wet, multi-plate type with 6 friction plates Q) ,5 steel 
plates (4 , and 6 steel rings @ . The friction plates are 
made of cork, used for its high coefficient of friction, 
bonded on a steel core, which provides durability and 
warp resistance. The clutch hou$ing 2 has a reduction 
~procket on unc side .md contdin' ,pring~ to ,lb,orb 
'hock from the drive tr,1in. 

Clutch 

-

The clutch release mechanism is shown in Fig. 448. 
The clutch release outer worm gear is made of nylon 
and the inner one of steel. Assembled into the center 
of the release inner gear is the clutch adjusting screw, 
which pushes on the push rod and steel ball inside the 
drive shaft to release lhe clutch. 

Clutch Release Mechanism 

l. Lock Nut 
2. Adjusting Screw 
3. Washers 
4. Outer Gear 
5. Screws 
6. Inner Gear 
7. Spring 
8. Cotter Pin 
9. Oil Seal 

10. Push Rod 

I. Clutch liousing ~prod.ct 
2. Clutch Housing 
3. Friction Plate 
4. Steel Plate 
5. Steel Ring 
6. Spring Plate 
7. Spring 
8. Bolt 
9. Washer 

10. Spring Plate Pusher 
11. Drive Shaft 
12. Ci rclip 

(J) 
8 

13. Shim(s) 
14. Steel Ball 

® 
15. Thrust Wa.sher 
16. Clutch Hub 
17. Shock Damper Spring 
18. Push Rod 
19. Pin 
20. Circlip 
21. Oil Pump Drive Gear 
22. Rivet 
23. Collt1r 
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The friction plates are connected to the clutch housing 
by tangs on the outer circumference of each plate, and, 
since the clutch housing is chain driven directly by a 
sprocket on the crankshaft, these plates are always turn
ing any time the engine is running. The steel plates have 
a toothed inner circumference, which meshes with the 
splines in the clutch hub on the drive shaft so that the 
drive shaft and steel plates always turn together. To 
improve clutch disengagement, steels rings are inserted 
between the friction and steel plates. 

One end of each clutch spring forces against its washer 
and bolt, which threads into the clutch hub, and the 
other end forces against the spring pia te. When the 
clutch is left engaged, the springs pressing against the 
spring plate force the spring plate, friction and steel 
plates, steel rings, and clutch hub tightly together so 
that the friction plates will drive the steel plates by 
virtue of their mutual friction and thereby transmit the 
power to the transmission drive shaft. 

When the clutch lever is pulled to release (disengage) 
the clutch, the clutch cable turns the clutch release 
inner worm gear in towards the clutch. The clutch 
adjusting screw, assembled inside the clutch release inner 
worm gear, then pushes the push rod, which through 
the steel ball and spring plate pusher pushes the spring 
plate. Since the spring plate moves the same distance 
that the inner worm gear moves and the clutch hub 
remains stationary, the springs are compressed and the 
spring pressure is taken off the clutch plates. Because 
the plates are no longer pressed together, the power 
transmission from the crankshaft to the transmission 
drive shaft is interrupted. However, as the clutch lever 
is released, the clutch springs return the spring plate 
and once again force the spring plate, plate assembly, 
and clutch hub tightly together. 

A clutch that does not properly disengage will cause 
shifting difficulty and possible transmission damage. 
On the other hand, a slipping clutch will reduce power 
transmission efficiency and may overheat and burn out. 
A clutch that does not properly disengage may be caused 
by: 
1. Excessive clutch lever play. 
2. Clutch plates that are warped or too rough. 
3. Uneven clutch spring tension. 
4. Deteriorated engine oil. 
5. Engine oil of too high a viscosity. 
6. The clutch housing frozen on the drive shafl. 
7. A defective clutch release mechanism. 
8. Broken or mb~ing ~tcel ring'. 
9. An unevenly worn clutch hub or housing. 
A slipping clutch may be caused by: 
1. No clutch lever play. 
2. Worn friction plates. 
3. Weak clutch springs. 
4. The clutch cable not sliding smoothly. 
5. A defective clutch release mechanism. 
6. An unevenly worn clutch hub or housing. 
Clutch noise may be caused by: 
1. Excessively worn primary chain and sprockets. 
2. Damaged sprocket teeth. 
3. Too much clearance between the friction plate tangs 

and the clutch housing. 
4. Wec1k or dctnMged shock ab~orbcr ~pring(\). 

Clutch spring tension 
Clutch springs that have become weak will not return 

to their original length when disassembled from the 
clutch. Their condition can thereby be determined by 
measuring the free length with vernier calipers. 

If any spring is shorter than the service limit, replace 
all the springs as a matched set to ensure even tension 
on the clutch plates. 

Table 44 Outch Spring Free Length 

Standard Service Limit 
33.8 mm 32.3 mm 

Friction plate wear, damage 
Visually inspect the friction plates to sec whether or 

not they show any signs of heat seizure or have become 
rough or unevenly worn. Measure the thickness of the 
plates with vernier calipers. 

If any plates show signs of damage, or if they have 
worn past the service limit, replace them with new ones. 

Friction Plate Measurement 

... 0 • • • • • "' • • • • 

. . ' . •' . . .. 

Table 45 Friction Plate Thickness 

Standard Service Limit 
2.9-3.1 mm 2.5 mm 

Clutch plate warp 
Place each friction plate and each steel plate on a 

surface plate, and measure the gap between each clutch 
plate and the surface plate. This gap is the amount 
of clutch plate warp. 

Replace any plates warped over the service limit. 
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Table 46 Clutch Plate Warp 

Standard Service Limit 
Friction Plate under 0.1 5 mm 0.30 mm 
Steel Plate under 0.20 mm 0.40 mm 

Steel ring damage 
Visually inspect the steel rings. Replace any which 

are bent, broken, or o therwise damaged. 

Friction plate/clutch housing clearance 
Measure the clearance between the tangs on the 

friction plates and the fingers of the clutch housing. 
If this clearance is excessive, the clutch will be noisy. 

If the clearance exceeds the service limit, replace the 
friction plates. Also, replace the clutch housing if it is 
unevenly or badly worn where the friction plates wear 
against it. 

Friction Plate/Clutch Housing Clearance 

Friction Plate 
Clutch Housing 

Table 47 Friction Plate/Clutch Housing Clea rance 

Standard Service Limit 
0.15-0.40 mm 0.60 mm 

Clutch housing sprocket damage 
Inspect the teeth on the clutch sprocket. Any light 

damage can be corrected with an oilstone, but the clutch 
housing must be replaced if the teeth are badly damaged. 
Damaged teeth on the clutch housing sprocket indicate 
that the primary chain, by which it is driven, may 
also be damaged. At the same time that the clutch 
housing sprocket is repaired or replaced, the primary 
chain should be inspected, and then replaced if necessary. 

Clutch housing/drive shaft wear 
Measure the diameter of the drive shaft with a 

micrometer, and measure the inside diameter of the 
clutch housing. Find the difference between the two 
readings to determine the clearance. Replace the clutch 
housing if the clearance exceeds the service limit. 

Table 48 Clutch Housing/Drive Shaft Wear 

Standard Service Limit 
0.020-0.062 mm 0.162 mm 

Clutch hub damage 
Inspect where the teeth on the steel plates wear 

against the splines of the clutch hub. If there are notches 
worn into the splines, replace the clu tch hub. 

Clutch release gear wear 
Fit the outer and inner clutch release worm gears 

together, and push them back and forth in the direction 
of the shaft without turning them. If there is excessive 
play, replace them both. Also, replace them if either 
one is visibly damaged. 

Lubrication 
Lubricate the clutch release worm gears with grease. 

PRIMARY CHAIN 
The power transmission from the crankshaft to the 

drive shaft is chain-drive, utilizing a Hy·VO (high 
velocity) chain. This Hy.Vo chain is a locker·joint 
type with a pin and locker construction. Some of the 
special features of the Hy.Vo chain are its capacity to 
transmit much power at high speed, its lack of suscep· 
tibility to heat seizure due to a construction which 
employs rolling rather than sliding friction, quiet opcr· 
ation even at high rpm, and low power loss. 

Wear 
A primary chain which has worn such that it is 1.4% 

or more longer than when new is no longer safe for usc 
and should be replaced. Inspect the wear by measuring 
the chain slack, and replace the chain if it has worn 
past the service limit. The replacement chain must be 
the Tsubakimoto Hy·Vo 3/8P·5/8W, 74-link chain. 
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Table 49 Primary Chain Wear 

Service Limit 
20mm 

When a new chain is installed, check the chain guides, 
and replace with new ones if necessary. 

Table 50 Primary Chain Guide Thickness 

Standard Service Limit 
7.5 mm 3.5 mm 

Transmission Cross Section 

3rd 

NOTE: When installing new chain guides, apply a non
permanent locking agent to the chain guide screws, and 
replace the chain guides. 

TRANSMISSION 
The transmission is a 5-speed, constant mesh, return 

shift type. Its cross section is shown in Fig. 457, and 
the external shift mechanism is shown in Fig. 465. For 
simplicity, the drive shaft gears in the following ex
planation are referred to as "D" (e.g., D I =drive shaft 
1st gear) and the output shaft gears as "0". 

Gears 03, 04, and 05 arc all splined to and thus 
rotate along with their shaft. During gear changes these 
gears arc moved sidewise on their shaft by the 3 shift 
forks, one for each gear. Gears 04, 05, 0 I , 02, and 
03 rotate free of shaft rotation, but cannot move side
wise. Gears D I and 02 arc part of shaft rotation and 
are unable to move sidewise. 

When the ~h ift pedr~l 231 b r,tbcd or lowered, the 
shift ~haft if2) turn,, " J)dWI 125! on the ex tcrnal shift 
mechanism arm 126) catches on one of the shift drum 
pins @ , and the shift drum (j) turns. As the sh ift drum 
turns, the shift fork guide pins '21) (3), each riding in a 
groove in the shift drum, shift the position of one or 
another of the shift forks 6 r19 20 in accordance with 
the winding of the grooves. The shift fork ears then 
determine the position of gears 03 f J , 04 11 , and/or 
05 '[s . Refer to Figs. 458 to 463 for the gear train for 
neutral and each of the 5 gear). 

A spring u is filled on the external shift mecha
nism to keep the shift arm pressed against the shift drum 
pins to ensure proper pawl and pin contact. When the 
shift pedal is released after shifting, the return spring !.9 , 
returns the pawl and shift pedal back to their original 
position. So that the transmission will remain where it 
was shifted, another spring, the shift drum positioning 
pin spring (4 , pushes the shift drum positioning pin 
® into one of six positions on the shift drum operating 

4th 

Output Shaft - · ----1 

5th 



http://www.kz400.com 

plate s . Five of these positions are equally spaced and 
correspond to the 5 gears. The other position is halfway 
between the position for I st and 2nd gears and corre· 
sponds to the half-stroke shift pedal movement from 1st 
or 2nd gear required to shift into neutral. 

The return spring pin (II on the side of the crank
case passes through a cutout on the shift mechanism. 
Each time that the shift pedal is operated, the pin limits 
the shift mechanism's range of movement, stopping the 
shift mechanism after the pawl on the shift mechanism 
arm has rota ted the shift drum the proper amount for 
gear change. The return spring pin thus prevents the 
drum from being rotated too far. 

A neutral indicator light is provided so that the rider 
can readily determine whether or not the transmission 
is in neutral. The neutral indicator switch, installed in 
the crankc,tse near the starter motor, consists of a spring 
loaded pin which comes into contact with a nub on the 
side of the shift drum whenever the transmission is in 
neutral. When the shift drum has shifted the transmission 
into neutral, the neutral indicator switch pin touching 
this nub completes the neutral indicator light circuit, 
which turns the neutral indicator I igh t on. 
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T_ransmission or external shift mechanism damage, 
caus1ng the transmission to misshirt, overshift, and/or 
jump out of gear, brings about more damage to the trans
mission and also overrev damage to the engine itself. An 
improperly fu nctioning transmission or external shift 
mechanism may be caused by the following: 
1. Loose return spring pin 
2. Broken or weakened return spring or shi ft drum 

positioning pin spring 
3. Broken or weakened shift pawl spring 
4. Damaged shift mechanism arm 
5. Loose shift drum stopper 
6. Bent or worn shift fork(s) 
7. Worn shift fork groove on gear 03, 04, and/or 05 
8. Worn shift fork guide pin(s) 
9. Worn shift drum groove(s) 

I 0. Worn or damaged gear dogs, gear dog holes, and/or 
gear dog recesses 

I 1. Improperly fu nctioning clu tch or clutch release 
12. Improper assembly or missing parts 

Transmission noise results from worn or damaged 
shafts, gear hubs or teeth, bearings, etc. 
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Shift Mechanism 

8. Shift Drum 5 topper 
9. Screw 

I 0. Shift Drum Pin 
II . Shift Drum Pin Plate 
12. Lock Washer 
13. Screw 
14. Spring 
I 5. Return Spring Pin 
16. Return Spring 
17. Output 4th Gear 
18. Output 5th Gear 
19. Shift Fork 
20. Shift Fork 

I. Drive 3rd Gear 21. Shift Rod 
tli , 2. Shift Drum Positioning Boll 22. Shift Shaft 

3. Pin 23. Shift Pedal 
4. Spring 24. Shift Pedal Bolt 
5. Operating Plate 25. Pawl 
6. Shift Fork 26. Shift Mechanism Arm 

17 7. Shift Drum 27. Shift Fork Guide Pin 

External shift mechanism inspection 
Inspect the shift pawl spring, shift pawls, and return 

spring. Replace any broken or otherwise damaged parts. 
Measure the free length of the shift pawl spring. If it 

exceeds the service limit, replace it with a new one. 

Table 51 Shift Pawl Spring Free Length 
Standard Service Limit 
29.4 mm 3 1 mm 

Check to see if the return spring pin is loose or not. 
If it is loose, remove it and apply a non-permanent 
locking agent to the threads. Then screw it back in 
tightening its lock nut. 

Gear backlash 
Split the crankcase. Leaving the transm1ss1on in 

place, measure the backlash between gears 01 and D I, 
02 and 02, 03 and 03, 04 and 04, and OS and OS. 
To measure the backlash, set a dial gauge against the 
tee th of one gear, and move the gear back and forth 
while holding the other gear steady. The difference 
between the highest and the lowest gauge reading is 
the amount of backlash. Replace both gears wherever 
the amount of backlash exceeds the service limit. 



Table 52 Gear Backlash 

Standard Service Limit 

0.06-0.23 mm 0.3 mm 
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Table 55 Shift Fork Guide Pin Diameter 

Standard Service Limit 

4th, 5th 7.9-8.0 mm 7.85 mm 

3 rd 7.985-8.000 mm 7.93 mm 

Table 56 Shift Drum Groove Width 

Standard Service Limit 

8.05-8.20 mm 8.25 mm 

Shift fork guide pin/shift drum groove clearance 
Measure the clearance between each shift fork guide 

pin and s~ift drum groove with a thickness gauge. 
Replace any shift fork with which the clearance exceeds 
the service limit. 

Table 57 Shift Fork Guide Pin/Shift Drum Groove 

Shift fork bending Clearance 

Vi sually inspect the shift forks, and replace any fork 
that is bent. A bent fork coul d cause difficulty in 
shifting or allow the transmission when under power to 
jump out o f gear. 

Shift fork/gear groove wear 
Measure the thickness of the cars of each shift fork, 

and measure the width of the shift fork groove on gears 
03, 04, and 05. If the thickness of a shift fork ear 
is under the service limit, the shift fork must be replaced. 
If a gear shift fork groove is worn over the service limit, 
the gear must be replaced. 

Table 53 Shift Fork Thickness 

Standard Service Limit 

4.9-5.0 mm l1.7 mm 

Table 54 Gear Shift Fork Groove Width . 
Standttrd Service Limit 

5.05-5.15 mm 5.25 mm 

Shift fork guide pin/shift drum groove wear 
Measure the diameter of each shift fork guide pin, and 

measure the width of each shift drum groove. Replace 
any shift fork on which the guide pin has worn past the 
service limit. If a shift drum groove is worn past the ser
vice limit, replace the ~hift drum. 

Standard Service Limit 

4 th, 5th 0.05-0.30 mm 0.38 mm 

3rd 0.05-0.22 mm CUO mm 

Gear dog, gear dog hole, gear dog recess .damage 
Visually inspect the gear dog), gear dog holes, and 

gear dog recesses. Replace any gears that have damaged 
or unevenly or excessively worn dog), dog holes, or dog 
recesses. 

Gear/shaft wear 
Measure the diameter of each shaft and bush with a 

micrometer, and measure the inside diameter of each 
gear listed below. Find the difference between the two 
readings to figure clearance, ,md replacr. any gear where 
clearance exceed) the ~ervice limit. 

Table 58 Gear/Shaft, Gear/Bush Clearance . 
Standard Service Limit 

04,05 02 0.020-0.062 mm 

01 0.027-0.061 mm 0.161 mm 

03 0.027-0.069 mm 

Ball bearing wear, damage 
Since the ball bearings ttrc mt~de to extremely clo~e 

tolerances, the wear mu)l be judged by fee l rather 
than by measurement. 

Clean each bet~ring in .t high flt~sh point )olvent ol 
some kind, dry it (do not ~pin it while it i' dry), ilncl o il 
it. Spin it by hand to ~heck its condition. If it i~ noi,y, 
does not )pin ~moothly, or h.b any rough pob, replace 
it. 

KICKSTARTER 
Kickstaner construction is shown in Fig. 469. The 

kick gear is connected to the primary sprocket on the 
crankshaft through the outpu 1 shaft I st gear, drive shaft 
1st gear, clutch housing sprocket, and primary chain. 

The kick gear® , constructed with a ratchet on 
one side, is always meshed with the output shaft I st 
gear and turns freely anytime the output )haft is turning. 
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Kick starter 

A 

® 

The ratchet gear® , mounted on the splined portion 
of the kick shaft @ , always turns with the kick shaft 
and can be moved sidewise on the shaft. A spring ® 
presses on the ratchet gear in the direction of the kick 
gear, but, when the kick pedal (i) is not being oper
ated, an arm on the ratchet gear is caught on the stopper 
oz,, which prevents the ratchet gear from meshing with 
the ratchet on the kick gear. 

When the kick pedal is operated, the ratchet gear arm 
i:. freed from the stopper and the ratchet gear then 
meshes with the kick gear ra tchet rotating the kick gear. 
The gear train of the kickstarter system then cranks the 
engine. As the engine start:., the primary sprocket 
through the gear train turns the kick gear. But, since 
the kick gedr rotate:. in the direction of arrow "A" as 
shown in Fig. 469, the kick gear ratchet doesn't catch 
on the ratchet gear. 

When the kick pedal is released, the kick )haft is 
turned by the return spring returning the kick pedal to 
its original position. At the same time the ratchet gear 
.trm ride5 up on the stopper, breaking away from the kick 
gear. The kick gear now turns freely without hindrance. 

I r the kick pedal return spring weakens or breaks, the 
kick pedal will not return completely or at all, and the 
kick gear dnd r.ttchet ge.tr will stay partially meshed, 
making noise while the engine is running. Kick mecha
nism noise may also result when the kick gear, collar, or 
kick shaft becomes worn. 

If the ratchet gear or the ratchet on the kick gear is 
worn or damaged, the kick gear will slip, and it will not 
be possible to kickstart the engine. 

Kick gear, shaft wear 
Measure the inside diameter of the kick gear, and 

replace the gear if the diameter is over the service limit. 

CD--+-

1. Kick Pedal 
2. Bolt 
3. Kick Shaft 
4. Circlip 
5. Spring Guide 
6. Kick Spring 
7. Kick Shaft Collar 
8. Kick Gear 
9. Ratchet Gear 

I 0. Spring 
II. Spring Guide 
12. Stopper 
13. Stopper Bolls 
14. Washer 

Visually inspect the ratchet portion of th~ kick gear. 
If there is any kind of damage, replace the kick gear. 

Measure the kick shaft diameter at the kick gear, and 
replace it if it is under the service limit. 

Table 59 Kick Gear Inside Diameter 

Standard Service Limit 
20.000-20.021 mm 20.07 mm 

Table 60 Kick Shaft Diameter at Kick Gear 
Standard Service Limit 
19.959-20.000 mm 19.93 mm 

ENGINE LUBRICATION 
The engine lubrication system includes the oil screen, 

engine oil pump, oil filler, oil pressure relief valve, and 
oil passages. An oil pressure indicator switch is provided 
to warn in case of insufficient oil pressure, and an oil 
breather keeps crankcase pressure variations to a mini
mum. The discussion here concerns. how these parts 
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Engine Lubrication System 

Oil Pressure Switch 

Valve 

Oil Pump 

Oil Filter 
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work together, how the oil reaches the various pans of 
the engine, and how to check the oil pressure. Details 
on the engine oil pump, oil filter, and oil breather arc 
given in the sect ion~ (Pg). 131 -132) following engine 
lubrication. 

Since the engine lubrication system is the wet sump 
type, Lhcre is always a supply of oil at the bouom of 
Lhc engine in the crankcase. 1 he oil is drawn through 
the wire screen into the oil pump as Lhc pump rotors 
rotate, driven by a gear auachcd to the rear of the clu tch 
housing. The screen remove~ any metal panicles and 
other foreign mallcr of any ~it.c which could otherwise 
damage the oil pump. From the pump the oil passes 
through the oil ril tcr clcmen t for ri ltr ,Ilion. I f the 
element is badly clogged slowing the flow of oil through 
it, oi l byp<~~scs the clement through a bypass valve in 
the filter. After pd)Sing through the fi lter the oi l passes 
through the crankct~sc main oi l passage to where i t 
branches in four difrcrcnt lu bric<~ti on routes. 

One of the~e route) b to the crankshaft bearings, 
from which the oil then goes to the crt~nksht~ft journals 
at the con-rod big ends and to the ~ta rter motor crank
shaft sprocket. Oil by the force of crankshaft rotation 
reaches the cylinder walb, piston), and piston pins. The 
oil then drop) o~nd collects d l the bollom of the crank
case to be U)ed again. 

Another rou tc leads to the balancer mechanism shafts. 
After shaft I ubricc~tion the oi l drops and collects at the 
bottom of the crankcase for recircula tion. 

A third route for the oil is through the oil pasSdgc 
at each end of the cylinder block up to the top of the 
cylinder he,td. 1 he oil reaches the camshaft journals, 
camshaft cam~, and valve guides. The oil then drops 
through the cam~haft chain opening back to the bollom 
of the crankc.tse. 

A fourth rou tc for the oil b to the transmission 
through d pa~~dge cxbting at one of the drive shaft 
bcuings. Following lubric.nion the oil drops back down 
to the bo n om of the cr ankc.t)C. 

Both the oi l pre)~ure indicator switch and the oil 
prc)surc relief vc~lvc arc important for maintaining a 
constant oil pre)surc. rhc oil pressure indicatOr switch, 
mounted on the upper pttrt of the crankcase, checks 
on the oil pressure of the oil in the main oil passage 
and light) the oil prc))ure warning ligh t if the pressure 
fa lls below a sa fe value. I r the oil pressure is insufficient, 
the oil pump is ovcrworn or malfunctioning or there 
is insufficient oil to the pump. On the other hand, 
if the oi l prc~surc becomes excessive, ~uch as when the 
engine is Sldrted (especiall y in cold weather), the relief 
valve reduces the oil pre)sure. The r<' licf valve opens 
whenever a prc)surc of 5.2 kg/cm2 (7<1 p i) presses on 
the valve spring. 

Oil pressure measurement 
Remove the oil prc~surc indicator switch from the 

crankcase, and connect the oil pressure gauge adapter 
(special tool) in its pl.tcc. Fit the indicator switch and 
the oil pressure g.1uge on the ddapter, and start the 
engine. The standard pressure is more than 1.5 kg/cm2 

(21 psi) when the engine is at 4,000 rpm and the engine 
oil temperature is at approximately 80°C (1 76°F). 

If the oil pressure is significa ntly below the standard 
pressure, inspect the engine oil pump (Pg. 131 ). I f the 
pump is not at fault, inspect the res t of the lubrication 
system. 
NOTES: 1. Apply a non-pcrmanerH locking agent to the 
switch threads before instal li ng it back on the crankcase. 
2. Warm up the engine before measuring the oil pressure. 

Oil pressure indicator switch inspection 
The switch should turn on the warning light when

ever the ignition \wi tch is on with the engine not 
running. I f the light does not go on, disconnect the 
lead from the switch, and use an ohmmeter to check 
for continuity between the switch terminal and the 
swi tch body. A reading of t.cro ohms indicates that 
the switch is not at fault and Lhc trouble is either 
defective wiring or a burned-out indicator bulb. If 
Lhe ohmmeter docs not read Lero ohms, the switch 
is defective. 

The switch should turn off the warning light when
ever the engi nc speed rises above 1 ,500 rpm. I f Lhc 
light stays on, stop the engine, disconnect the l.:ad from 
Lhe switch, and connect the ohmmeter between Lhe 
switch terminal and the engine (chassis ground). The 
meter should read zero ohms when the engine is off 
and infinity when the engine is running above 1,500 rpm. 
If the meter reads zero ohms when the engine is running 
above 1,500 rpm, stop the engine and measure the oil 
pressure (Pg. 130). I f the pressure is ncar the standard 
value, replace the oil pressure indicator switch with a new 
one. 
NOTE: When installing a new switch, use a non
permanent locking agent on the switch threads and 
tighten it with the specified torque (Pg. 183). 
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Relief valve wear 
Measure the diameter of the valve piston and the 

inside diameter of the valve body. Subtrac t the valve 
piston diameter from the valve body inside di ameter 
to determine the amount of valve wear. If the clearance 
exceeds the service limit, replace the valve piston. If 
the piston and the inside wall of the valve body arc 
scratched, rcpl.tcc the relief valve. 

Table 61 Relief Valve Wear 

Standc1rd Service Limit 
0.020-0.1 03 mm 0.1 3 mm 

Relief valve spring tension 
Mea)urc the va lve spring free length with vern ier 

calipers. If the length b l cs~ th an the ~c rvicc limit, 
repl.tce the spring. 

Table 62 Valve Spring Free Length 
Service Li mit 

20.6 mm 19 mm 

Engine Oil Pump 
I he o il pump, installed in the right side of the lower 

cra nkca)e half, is a simple trochoid type with an outer 
and dn inner rotor. The gear on the pump is driven in 
direct proportion to engine rpm by .t gear au achcd to 
the rear of the clutch housing. 

If the oil pump becomes worn, it may no longer be 
able to supply oil t.o lubricate the engine adequately. 

Outer rotor/inner rotor clearance 
Measure the clearance between the outer ro tor and 

inner rotor wi th a th ickness gauge. If the clearance 
exceeds the service limit, replace the rotor> . 

• 

MAINTENANCE 131 

Table 63 Outer Rotor/Inner Rotor Clearance 

Standard Service Limit 
0.025-0.1 15 mm 0.2 1 mm 

Rotor side wear 
Lay a strdight edge on the oil pump body, and 

measure the clearance between the str.tight edge .tnd 
the rotor> with a thickness gauge. If th e clearc1nce 
exceed> the service limi t, replace the ro tor>. 

Table 64 Rotor Side Wear 

Service Limit 
0.03-0.09 mm 0.1 5 mm 

Outer rotor/pump body clearance 
Measure the clearance between the outer rotor and 

the pump body with a thickness gauge. If the clearance 
exceeds the service limit, replace either the pump body 
or the outer rotor depending on which is excessively 
worn. The standard inside diameter for the pump body 
and outside diameter for the outer rotor are 40.66 -
40.69 mm and 40.53 - 40.56 mm. 
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Table 65 Outer Rotor/Pump Body Clearance 
Standard Service Limit 
0.10-0.15 mm 0.25 mm 

• 

Oil Filter 
The oil niter, located in the lower part of the crank

case, cleanse~ the oil from the oil pump by fi l trati~n 
before the oil is used for lubrication. 

As the filter clement becomes dirty and clogged, 
its filtering effect is impaired. If it becomes so clogged 
that it seriously impedes oil now, a pressure bypass 
valve in the center of the oil filter bolt opens so that 
sufficient oil will still reach the parts of the engine 
needing lubrication. When the filter becomes clogged 
such that the oil pressure difference between the inlet 
and outlet for the fi lter reaches 1.3- 1.7 kg/cm 2 (18 
-211 psi), the oi l on the inlet side pushing on the valve 
spring open~ the valve, allowing oil to now to the main 
oil passage bypassing filtra tion. 

Sint:c .my met,l l panicles or o ther foreign m<~tter in 
the oil ret~ching the cr;mkshart and tran)mis)ion t~ccel· 
er,lle' wedr .tnd )hortens engine li fe, the oi l filter should 
never be neglected. 

Oil Filter 

® 
® 

I. RelicfValvc 
2. Filler Elcmen t 
3. By pas) V dive 
4. Fi lter Base 
5. Spring 
6. Fi lter llol t 
7. 0 Ring 
8. 0 Ring 

• 

Replace the filter element in accordance with the 
periodic maintenance chart (Pg. 180) )ince it quickly 
becomes clogged with metal filings from the engine and 
transmission breaking in. Subsequently, replace the 
elem!!nt at every other oil change. When the filter 
is removed for element replacement, wash the rest of the 
filter parts in a high flash point solvent of some kind and 
check the condition of the 0 ring. If the 0 ring is worn 
or deteriorated, replace it to avoid oil leakage. 

Oil Breather 
The oil breather is located on the top of the cylinder 

head cover. The underside of the bredther open) to the 
crt~nkcase, while the upper part connects through the 
breather hose to the air cleaner. Its function b to 
minimile crdnkct~.se pre)sure variations caused by crdnk
shaft and pbton movement and to recycle blowby ga). 

Gas blowby b the combustion chamber gas e)..:dping 
pas t the rings into the crankcase. A small amount is 
unavoidable, but ga) blowby increases as cyl inder wall 
and piston ring wear progresses. If not efficient!)~ re· 
moved, blowby g.as will seriously contt~minate the engine 
oil. 

Recycling blowby gd) means more efficient com
bustion, but the oil mi:.t resulting from tran)mb)ion 
gear movement mu)t first be removed. 1 he mixture 
of blowby gas dnd oil mist passes through a mdt.e in 
the breather, which )eparates mo)t of the oil from 
the gas. The oil which i) sepo~rated from the gd) return) 
to the bottom of the cran kcase P•b)ing by the t.tcho· 
meter gear .111d c.un)hdft chain. The gd) together with 
a linle oil is dro~wn through the breather ho)e into the 
air c leaner c.ase. Here the remaining o il sepdl'd tes and 
passes through a hose to the ou tside, and the gas is 
drawn through the air cleaner clement and cuburetor) 
into the engine again for combustion. 

FUEL TANK 
The fuel tc1nk capacity is 14 liters, 3 liter) of which 

form the reserve supply. A cap is a ttached to the top 
of the tank, and a fuel tap to the bollom at one side. 
An air vent is provided in the cap so that, when the 
tap is turned on, low pressure, which would hinder or 
prtJvent fuel now to the carburetor, will not develop 
in the tank. 

Fuel tap construction is shown in Fig. 480. The 
fuel tap has three positions: stop, on, and reserve. With 
the tap in the slop posi tion, no fuel will flow through the 
tap; with the t.lp in the on position, fuel nows through 
the tap by way of the main pipe until only the reserve 
supply is left in the tank; wi'th the tdp in the reserve 
posi tion, fuel now) through the tap from the bottom of 
the tank. The fuel tap contains a strainer and a sediment 
cup to fi lter out dirt and collect water. 
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Fuel Tap 
0 

1. M.tin Pipe 6. Strainer 
2. 0 Ring 7. Plate 
3. Body ll. W.tvc W.tsher 
'1. 0 Ring 9. V .tlvc Ga~kct 
5. Sediment Cup I 0. Lever 

Inspect ion and cleaning 
If fuel leaks from the cap or from around the fuel tap, 

the cap gasket or tap 0 ring may be damaged. Visually 
inspect these parts, and replace if necessary. 

Examine the air vent in the cap to sec if it is 
obstructed. Usc compressed air to clear an obstructed 
vent. 

Periodically inspect and clean the fuel tap strainer 
.tnd the sedimen t cup, u~ing a high fl,t)h point )Oivent of 
some kind and a fine brush on the strainer. If the strainer 
is damaged, it must be replaced. If the sediment cup 
contains much water or dirt, the fuel tank and the 
carburetors may also need to be cleaned. 

To clean out the fuel tank, disconnect the fuel hose, 
remove the fuel tap, and flu)h out the t.mk with d high 
fla)h point ,olvcnt ol ~orne kind. 

To drain the carburetor float bowls, remove the plug 
at the bottom of each carburetor. For thorough clean· 
ing, remove and disassemble the carburetors (Pgs. 28 
- 30). 

WHEELS 
Wheel construction is shown in Figs. 482 and 483. 

The following sections, Pgs. 133- 138, cover the tires, 
rim and spokes axle grease seals, and wheel bearings. , . ' 
For the brakes, sec Pgs. 140-148. 

TI RES 
The tires arc designed to provide good traction and 

power transmission during acceleration and braking even 
under bad surface conditions when they arc inflated to 
the correct pressure and not overloaded. The maximum 
recommended load in addition to vehicle weight is 140 
kg. 

If the tires arc inflated to too high a pressure, riding 
becomes rough, the center portion of the tread wears 
quickly, and the tires are easily damaged. 

If inflation pressure is too low, the shoulder portions 
wear quickly, the cord suffers damage, fuel consumption 
is high, and handling is poor. In addition, heat builds 
up at high speeds, and tire life is greatly shortened. 

To ensure safe handling and stability, usc only the 
recommended standard tires for replacement, inflating 
them to the standard pressure. However, for continuous 
hig.h speed travel, increase the ti re pressure from 0.2-0.4 
kg/cm1 {3- 6 psi) in. order to minimize heat buildup. 
Also a certain·variation from the standard pressure may 
be d~sired depcndil')g on road surface conditions {rain, 
ice, rough surface, etc.). 

Table 66 Tires, Air Pressure (measured when cold) 

Air Pressure Size Make, Type ... 
3.25S-18 Yokohama c 

1.75 kg/cm1 {25 psi) 0 
4PR Y984C .... 

u.. 
Up to 2.0 kg/cm2 

.... 97.5 kg {28 psi) 3.50S-18 Yokohama "' ~ Over 2.5 kg/cm2 4PR Y987A 
97.5 kg {36 psi) 

Tire wear, damage 
Tires must not be used until they arc bald, or if they 

are cut or otherwise damaged. As the tire tread wears 
down, the tire becomes more susceptible to puncture 
and failure. 90% of tire failures occur during the last 
I 0% of tire life. 

Visually inspect the ti re for cracks and cuts, replac· 
ing the ti re in case of bad damage. Remove any imbed· 
ded stones or other foreign particles from the tread. 
Swell ing or high spots indicate internal damage, requir
ing tire replacement unless the damage to the fabric is 
very minor. 

Measure the depth of the tread with a depth gauge, 
and replace the tire if tread depth is less than the service 
limit. 

Gauge 

Table 67 Tire Tread Depth 

Standard 
Service Lim it 

Normal speed over 130 kph 

Front 4.4 mm 1 mm I mm 

Rear 6.3 mm 2 rnm 3 rnm 
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Front Wheel (KZ400D) 

® 

1. Brake Pipe 
2. Bolt 
3. Lock Washer 
4. Washer 
5. Cali per 
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11 . Ax I e 
12. Lock Washer 
13. Nut 
14. Axle Clamp 
1 5. Valve Stem 

6. Left Front Shock Absorber 16. Inner Spoke 
7. Circlip 17. Outer Spoke 
8. Grease Seal 18. Rim 
9. Circlip 19. Tube 

10. Cap 20. Tire 

' ' 
\ 

\ 
\ 

\ 
\ 

(J) 
® 
@ 

21. Speedometer Gear Housing 
22. Speedometer Pinion 
23. Grease Seal 
24. Front Hub 
25. Distance Collar 
26. Bearing 
27. Gear Drive 
28. Speedometer Gear 
29. Right Front Shock Ab)orbcr 
30. Nipple 
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Front Wheel (KZ400S) 

----------12 

~-------------13 

~------- 1 4 

1. Cap 10. Torque Link 19. Rim 
2. Grease Seal 11. Torque Link Bolt 20. Spoke 
3. Collar 12. Secondary Brake Cam Lever 21. Nipple 
4. Grease Seal 13. Connecting Rod 22. Valve Stem 
5. Brake Cam Shaft 
6. Collar 

14. Axle 
15. Axle Clamp 

23. Return Spring 
24. Brake Panel 

7. Ball Bearing 
8. Brake Shoe 

16. Primary Brake Cam Lever 
17. Brake Cable 

25. Balance Weight 

9. Front Hub 18. Tube 
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Rear Wheel 

Brake Lining Wear Indicator ~ 

1. Collar 11. Axle Sleeve 20. Brake Rod 30. Chain Adjuster 
2. Grease Seal 12. Washer 21. joint 31. Washer 
3. Wheel Coupling 13. Axle Nut 22. Camshaft 32. Coupling Sleeve Nut 
4. 0 Ring 14. Cotter Pin 23. Coupling Sleeve 33. Axle 
5. Shock Damper Rubber 15. Bolt 24. Bearing 34. Lock Washer 
6. Distance Collar 16. Bmke Lining Wear 25. Nut 35. Bol t 
7. Brake Shoe lndicdtor 26. Double Washer 36. Washer 
8. Rear Hub 17. Gasket 27. Sprocket 37. Rear Shock Absorber 
9. Brake Panel 18. Cam Lever 28. Adjusting Bol t 

10. Bearing 19. Adjusting Nut 29. Nut 

Spoke Force 

Direction of rotation 

A B 



RIM, SPOKES 
The rim of each wheel is made of steel and is 

connected to the hub by the spokes. A rim band 
around the outside center of the rim keeps the tube from 
coming into direct contact with the rim and the spoke 
nipples. 

The spokes are connected to the hub at a tangent 
and in differen t directions so that different spokes bear 
the brunt of the load during different conditions. With 
the spokes doing specialized work, the strength of the 
spokes can be used more effectively. 

When the motorcycle is at rest (Fig. 485 A), the 
spokes above the axle are stretched and tense, while the 
spokes below the axle are slightly loose and do not 
provide support, During acceleration (B), the spokes 
running to the hub in the direction or rotation are 
stretched, while during deceleration or braking (C), the 
spokes running to the hub opposite to the direction of 
rotation are the ones that are stretched. In both cases 
Band C, the spokes that are not stretched (omitted from 
the diagram) arc slightly loose and do not provide 
support. A damping ac tion to the shock from the ground 
is achieved by flcxi ng of the spokes since they are 
arranged in this cross pattern instead of running straight 
from the hu b to the rim. 

Since the spokes must withstand this repeated stress, 
it is important to take sufficient care that the spokes 
are not allowed to loosen and that they arc tightened 
evenly. Loose or unevenly tightened spokes cause 
the rim to warp, increase the possibility or spoke 
breakage, and hasten nipple and spoke metal fa tigue. 
NOTE: The rim size in Table 68 is outer width by 
diameter, both in inches. The "W" means that the rim is 
welded. The spoke size is diameter number by length 
in mill imeters. The two numbers fer diameter size mean 
that each spoke has two diameters. To make the spoke 
more resistant to breakage, the diameter is greater near 
the hub. 

Spoke breakage 
If any spoke breaks, it should be replaced imme· 

diately. A missing spoke places an additional load on 
the other spokes, which will eventually cause other 
spokes to break. 

Periodically check that all the spokes arc tightened 
evenly since they stretch a certain amount during usc. 
Standard spoke tightening torque is 0.2 - 0.4 kg-m 
(1 7 ..... 35 in-lbs). Over or under tightening may cause 
breakage. 
Rim runout 

Set a dial gauge to the side of the rim, and rotate 
the wheel to measure axial runout. The difference 
between the highest and lowest dial reading is the 
amount of runout. 

Table 68 Rim, Spoke Size 
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Set the dial gauge to the inner circumference of the 
rim, and rotate the wheel to measure radial runout. 
The difference between the highest and lowest dial 
reading is the amount of runout. 

Table 69 Rim Runout 

Standard Service Limit 
Axial under 1 mm 2mm 
Radial under 1 mm 2mm 

A certain amount of rim warp (runout) can be cor
rected by recentering the rim; that is, loosen some 
spokes and tighten others to change the posi Lion of 
different parts of the rim. If the rim is badly bent, 
however, it should be replaced. 

AXLE 
A bent axle causes vibration, poor handling, and 

instability. 
To measure axle runout, remove the axle, place it 

in V blocks that arc 100 mm apart, and set a dial 
gauge to the axle at a point halfway between the 
blocks. Turn the axle to measure the runout. I he 
amount or runout is the amount or dial variation. 

If runout exceeds the service limit, straighten the 
axle or replace it. I r the axle cannot be straightened 
to within tok r.uK<' , or if runout C \I.CI.' d' 0.7 mm . 
replace the axle. 

100 mm 

Spokes 
Rim 

Inner Outer 

KZ400D #8 X #9 X 174.5 X 102° #8 X #9 X 174.0 X 83° 1.858 X 18 
Front 

KZ400S #8 X #9 X 147.5 X 103° #8 X #9 X 147.0 X 86° 1.858 X 18W 

Rear #8 X #9 X 148.0 X 104° #8 X #9 X 147.5 X 85° 1.858 X 18W 
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Tabl e 70 Axle Runout/100 mm 

Standard Service Limit 
Front 0.1 mm 0.2 mm 
Rear 0.05 mm 0.2 mm 

GREASE SEALS, WHEEL BEA RINGS 
A grease seal is installed in either side of the front 

hub and in the left side of the rear hub. Each grease 
seal except the KZ400S left front seal, is a rubber ring 
provided with a steel band around the outer circum
ference. The inner rib of the grease seal is held against 
the axle sleeve by a wire spring band, so that it will 
seal in the wheel bearing grease and keep dirt and 
moisture from entering the hub. A damaged grease 
seal will result in accelerated bearing wear. 

The grease seal in the left side of the KZ400S front 
hub is of different construction, and is used to protect 
the speedometer gear. The rubber part seals the opening 
by pressing outward against the brake panel. 

A wheel bearing is fitted in both sides of each hub 
and in the rear wheel coupling. Since worn wheel 
bearings will cause play in the wheel, vibration, and 
instability, they should be cleaned, inspected, and 
greased periodically. 

Grease Seal 

1. Primary Lip 3. Metal Ba 
2. Secondary Lip 4. Wire Spring Band 

Inspection and lubrication 
If the grease seals are examined without removing 

the seals themselves, look for discoloration (indicating 
the rubber has deteriorated), hardening, damage to the 
internal ribbing, or other damage. If the seal or 
internal ribbing has hardened, the clearance between the 
seal and the axle sleeve will not be taken up, which will 
allow dirt and moisture to en tcr and reach the bcari ng. 
Whenever in doubt as to its condi Lion and whenever the 
seal is removed for greasing the bearing, the seal should 
be replaced. The seals are generally damaged upon 
removal. 

Since the wheel bearings arc made to extremely close 
tolerances, the wear cannot normally be measured. Wash 
the bearing with d high n.ash point solvent of some kind. 

Table 7 1 Grease Seals, Wheel Bearings 

dry it (do· not spin it while it is dry), and oil it. Spin it 
by hand to cheek its condition. If it is noisy, does not 
spin smoothly, or has any rough spots, it must be re 
placed. If the same bearing is to be used again, re-wash 
it with a high Oash point solvent of some kind, dry it, and 
pack it with good quality bearing grease before instal
lation. Turn the bearing around by hand a few times 
to make sure the grease is distributed uniformly inside 
the bearing, and wipe the old grease out of the hub 
before bearing installation. Clean and grease the wheel
bearings and the front hub gear housing (speedometer 
gear) in accordance with the periodic"maintenance charL 
(Pg. 180). 

REAR WHEEL COUPLING 
The rear wheel coupling connects the rear sprocket to 

the wheel. The forces that are transmitted between the 
rear sprocket and the rear hub arc transmi ned through 
rubber shock dampers in the coupling to absorb some of 
the shock resulting from sudden changes in torque due 
to acceleration or braking. 

Damper inspection 
Remove the rear wheel coupling (Pg. 86), and inspect 

the rubber dampers. 
Replace the dampers if any appear damaged or 

deteriorated. 

DRIVE CHAIN 
The drive chain used to transmit the engine power to 

the rear wheel is the Enuma EK530SH-G J 00 link chain. 
This chain is provided with a ma.stcr link to facilitate 
removal and replacement. To minimite any chance of 
the master link dislodging, the master link is fined with 
the closed end of the "U" _pointed in the direction of 
chain rotation. Sec Fig. 490. 

Front Wheel (KZ400D) Front Wheel (KZ400S) Rear Wheel 

Hub Left Hub Right Hub Left Hub Right Coupling Hub Left Hub Right 

Bearing #6302 #6302 #6302Z #6302 #6205 #6303 #6303Z 

Grease Seal WTC22427 WTC40528 WOC55687 WTC25428 WTC35527 

I 
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Direction of Chain Rotation 

Chain construction is shown in Fig. 493. Most 
chain wear occurs between the pins and bushings, and 
between the bushings and rollers, rather than on the 
outside of the rollers. This wear causes the chain to 
lengthen. If the chain is left unadjusted, the lengthening 
will lead to noise, excessive wear, breakage, and dis
engagement from the sprockets. If the chain is allowed 
to wear too much, the distance from roller to roller is 
so much greater than the distance bet ween each tooth 
of the sprocket that the wear rapidly accelerates. 

The rate of wear can be greatly reduced, however, 
by frequent and adequate lubrication, espeically between 
the side plates of the links so that oi l can reach the pins 
and bushings inside the rol lers. 

Wear 
When the chain has worn so much that it is more 

than 2% longer than when new, it is no longer safe for 
use and should be replaced, Whenever the chain is 
replaced, inspect both the engine and rear sprockets, 
and replace for new ones if necessary. Overworn 
sprockets wil l cause a new chain to wear quickly. 

Since it is impractical to measure the entire length 
of the chain, determine the degree or wear by measuring 
a 20 link length of the chain. Stretch the chain taut 
either by using the chain adjuster, or by hanging a 
I 0 kg weight on the chain. Measure the length of 20 
links on a straight par.t of the chain from pin center of 
the 1st pin to pin center of the 21st pin. Since the chain 
may wear unevenly, take measurements at several places. 
If any measurement exceeds the service limit, replace 
the chain. 

NOTE: The drive system was designed for use with the 
Enuma EK530SH-G 100 link chain. For maximum 
strength and safety, the Enuma EK530SH-G 100 link 
chain must be used for replacement. 

Drive Chain 
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Table 72 Drive Chai n l ength 

Standard Service Limit 
20-li nk 

317.5 mm 323 mm Length 

Lubrication 
In order for the chain to function safely and wear 

slowly, it should be properly lubricated in accordance 
with the periodic maintenance chart (Pg. 1 80). Lubri
cation is also necessary after riding through rain or on 
wet roads, or any time that the chain appea(s dry. Any
time that the motorcycle including the chain has been 
washed, the chain should be adequately lubricated on 
the spot in order to avoid rust. 

Pin 

Side Plate 

Pin Bushing 

Roller 

21 10 2 
Measure this length 
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The chain should be lubricated with a lubricant which 
will both prevent the exterior from rusting and also 
absorb shock and reduce friction in the interior of the 
chain. An effective, good quality lubricant specially 
formulated for chains is best for regular chain lubrication. 
If a special lubricant is not available, a heavy oil such as 
SAE 90 is preferred to a lighter oi l because it will stay 
on the chain longer and provide better lubrication. 
Apply the oil to the sides of the rollers and between 
the side plates of the links so that oil will penetrate 
to the pins and bushings where most wear takes place. 
Wipe off any excess oi I. 

Dirt will cling to the oil and act as an abrasive, 
accelerating chain wear. Whenever the chain becomes 
particularly dirty, it must be cleaned in kerosene and 
then soaked in a heavy oil. Shake the chain while it is 
in the oil so that oil will penetrate to the inside of the 
rollers. I f choosing to boil the chain in grease, better oil 
pcnetra tion to the i ntcrior is achieved, but care must be 
taken not to overheat the grease. 

SPROCKETS 
There arc two sprockets for the drive chain. A for

ward sprocket, or engine sprocket, is mounted on the 
end of the output shaft and is used to drive the chain. 
A rear sprocket is connected to the rear wheel hub 
through the rear wheel coupling and is driven by the 
chain to turn the rear wheel. 

Sprockets that have become excessively worn cause 
noise wi th the chain and greatly accelerate chain and 
sprocket wear. The sprockets should be checked for 
wear any time that the chain is replaced. A warped 
rear sprocket destroys chain alignment such that the 
chai n may break or jump from the sprockets when 
traveling .at high speed. The sprockets should be checked 
for wear and the rear sprocket for warp any time that 
the chain is replaced. 

Sprocket wear 
Visually inspect the sprocket teeth. If they arc worn 

as illustrated, replace the sprocket. 

Sprocket Teeth 

Worn Teeth 

Rotauon 

NOTE : If .a sprocket requires repl,acement, the chain is ' 
prob,ably worn also. Upon replacing .t ~prockc t, inspect 
the chain. 

Met~,ure the di.tmeter of the sprocl-.ct .at the base of 
the teeth. If the sprocket is worn down to less than the 
service limit, replace the sprocket. 

*Table 73 Sprocket Diameter 

Standard Service Limit 

Engine 65.58~65 .78 mm 64.8 mm 

Rear 217.4 mm 217.0 mm 

Rear sprocket warp 
Elevate the rear wheel so th<ll it will turn freely, and 

set a dial gauge against the rear sprocket ncar the teeth 
as shown in Fig. 496. Rotate the rear wheel. The 
difference between the highest and lowest dial gauge 
reading is the amount of runout (warp). 

If the runout exceeds the service limit, replace the 
rear sprocl-.et. 

Table 74 Rear Sprocket Warp 

S tancl.trd Service Limi 1 

under 0.3 mm 0.5 mm 

DISC BRAKE (Only on KZ400D) 
A hydraulic dbc brake is used on the front wheel 

for ib superior braking performance and high reliability. 
I he major components of the dbc brake arc the brake 
lever, m.t)tcr cylinder, brake line, caliper .a~)cmbly, and 
disc. The brdke lever is pulled to prcs)uri£c the brt~ke 
nuid to move ~ piston in the m.a~ tcr cyl inder. Fluid 
pressure operates the fronL brake light ~witch dnd is 
transmitted through the brake line to operate the caliper. 
The switch turns on the brake light, and the caliper 
grips the disc auachcd to the front wheel, slowing wheel 
rotation. 
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Master Cylinder (KZ4000) 

If 4 13 

1. Master Cylinder Body 
2. Check Valve 
3. Spring 
4. Spring Seat 
5. Primary Cup 
6. Secondary Cup 
7. Piston 
8. Stopper, Piston 
9. Retaining Ring 

-
0 5 d B 

10. Dust Seal 
11. Stopper, Dust Seal 
12. Cap 
13. Ring Plate 
14. Diaphragm 
15. Rei ief Port 
16. Pressure Chamber 

(3 17. Reservoir 
18. Supply Port 
19. Non-return Valve 

Caliper (KZ4000 ) 

20 21 

22' 

(31 20. Holder 
21. Ct~liper 
22. Bleed V,Ji vc 
23. Bleed Valve Cap 
24. Pbton 

30-t-1 25. Fluid Sedl 
26. Pi)Lon Du)L Seal 
27. An ti-Squeak Shim 
28. P<1d A 
29. Pad B 
30. Metal Disc 

29) 
31. Screw 
32. Lock Wa)hcr 
33. 0 Ring 
34. Allen Bolt 
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lhc brake fluid is an extra hedvy duty type with 
d high boiling point to withstdnd the heat produced 
from friction of the caliper pads on the disc. Since 
the boiling point and thus the pcrform.Jilce of the fluid 
would be reduced by contamination with water vapor 
or dirt from the air, the reservoir i!. ~cdlcd with a rubber 
diaphr.tgm under the cap. This cap seal also prevents 
lluid evuporation and spillage shou ld the motorcycle fall 
over. The fluid is further protected by rubber seals in 
the cttlipcr .membly and at the master cylinder brake 
line riLLing. 

The m.t~ter cylinder assembly include~ the reservoir, 
pbton, primMy c~nd secondary cups, non·return vc~lve, 
check valve, .md ~pring. The reservoir ha' two hole~ 
at the bottom: a rela tively large ~upply port to supply 
fluid to the line, .tnd d small relief port to c~dmit cxce~s 
fluid from the line. The primary dnd sccond.try cups 
~top the fluid from ledking back <~round the pbton while 
the pbLOn j, moving forwc~rd to prC))Urit.e the line. 
I he check vt~lve )tOp!> flu id from !>Uddcnly returning from 
the br.tke line when the lever b rel~'ed, .n1d thereby 
~mooth, br.tke operation. The non·re turn v.llve bin the 
hedd or the piston; it stops backward fluid fl ow when 
the brc~ke i' dpplied, but when the br<1ke lever b reledsed, 
,lllOW!> flOW MOund the cup 10 rill the VdCUUm in front 
of the pbton !>O thc~t the pbton c.m return edsily. 

I he Cdliper .t'>sembly include) pdd A, pdd B, t~nd the 
pbton, which i~ irhide the cc~l iper <:ylinder. 1 hrough 
the t.tliper run two )hdfb, which <~bo JM" through the 
c.tliper holder to mount the d~)cmbly to the left fork 
-hock .tlhorber. When the pi,ton force' p.td A agc~inst 

the di\C, the \lltl fl portion of the c.tlipcr '"~embly ~lide~ 
through the holder ~uch that pc~cl B i' c~ho forced <lgainst 
the di,c, both brc~ke p..td~ being kept pdl'.tllel to the disc. 

Unlike ,, drum-type brake, the componcnb of the 
dbt. br.tJ.. e whkh perform the ac tu.tl br.tking o~ction, 

i.e., the cli,c .tnd p..tcl~, arc open to direct <:ont.tct with 
the .air now P•ht the motorcyde. I hb provide\ for 
excellent di,)ipt~tion of the heat from br.tke friction, 
.md minimi1.es any possibility of brdke fddc common to 
drum br.tke~. 

When fluid pressure develops in the cylinder, the 
piston is pushed exerting pressure against the brake pad, 
wh ich in turn presses against the brake disc. The 
pressurized fluid is prevented from leaking by a fluid 
seal filled imo the cylinder wall. The seal presses 

Rubber Seal 

' 

Piston Piston 

Dust Seal Fluid Seal 

against the piston, and instead of sliding when the 
piston moves, the seal is only distorted, allowing no 
fluid leakage at all. When the brake lever is released 
and fluid pressure lowers, the elasticity of the seal 
returns the piston to its original position. After the 
brakes arc used for a while and the pads wear slightly, 
the rubber seal wi ll no longer be able to be distorted 
the additional amount that the piston travels. Instead, 
when piston travel forces the seal past its limit, the seal 
slips slightly on the piston, and then returns the piston 
to a new rest position not as far in. A small amount of 
fluid from the reservoir supplements the fluid in the 
brake line to compensate for the difference in piston 
position. Consequently, the length of the brake lever 
stroke remains unchanged, and the brake never needs 
adjustment. 

The rubber seal and the cup at the head of the master 
cylinder piston arc made of an fluid and heat resistant 
rubber composition for best performance dnd to prevent 
contamination of the brake fluid by rubber deteriora· 
tion. For this reason only standard parts should be used. 

Braking Stroke 
When the brake lever is pulled, the piston 7 in the 

master cylinder 1 is pushed and moves forward against 
the force of the return spring 3 . At this time, the 
primary cup s at the head of the piston closes the 
small relief port 11 , which connects the pressure 
chamber J6 and the reservoir 111 • Until this port is 
fully closed, the brake fluid does not start being pres· 
surized, in spite of the forward movement of the piston. 

The pressure stroke starts as soon as the relief port 
is closed. The piston compresses the brake fluid, which 
is being used as the pressure medium, forcing it through 
the check valve 2 and out into the brake line. The 
pressure is transmitted in the line to the cylinder portion 
of the caliper assembly, where it forces the piston to
wards the disc. Pad A 28 at the end of the piston is 
forced against the disc, but, since the disc is immovable, 
further pressure cannot move the pad any farther. 
Instead, Lhc entire caliper assembly moves in the 
opposite direction such that pad B is also forced against 
the disc. In this manner, the disc is gripped between 
the two pads, and the resulting friction slows wheel 
rotation. 

Braking Release Stroke 
When the brake lever is released, the piston in the 

master cylinder is quickly returned toward it~ rest 
position by the spring 3J , and brake fluid pressure 
in the line and in the caliper master cylinder drops. 
The elasticity of the fluid seal 21 in the cylinder then 
returns the piston. This leaves no pressure against either 
pad A or B so that slight friction against the disc pushes 
them both a hairbreadth away from the disc. 

As the master cylinder piston moves back further, 
the brake fluid in the line (which still has some pressure) 
rushes to fill the low pressure area in front of the primary 
cup at the piston head. But the fluid is prevented from 
moving quickly by the check valve, and the low pressure 
area in front of the piston is not relieved. At this time, 
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fluid from the reservoir flows through the large supply 
port @ into the space bel:\v.een the primary and second· 
ary cups @, through the non-return valve @ , and passes 
around the -edges of the primary cup to fill the vacuum. 
When the pistoo_has_ returned to its rest position 
against the stopper ® , the small relief port is uncovered, 
and, as the brake fluid returns from the line through 
the check valve, excess fluid passes through the relief 
port into the reservoir until the brake line pressure re
turns to zero. 

Brake Flu id 
When the brake is applied, heat is generated by the 

friction between the disc and the brake pads. While 
much of this heat is immediat~ ly dissipated, some of 
it is transmitted to the brake fluid and may raise fluid 
temperature to as high as 150°C (300°F) during brake 
operation. This temperature could boil the brake fluid 
and cause a vapor lock in the lines unless fluid with a 
high boiling point is used and has been kept from being 
contaminated with dirt, moisture, or a different type of 
fluid. Poor quality or contaminated fluid can also deteri
orate the rubber parts of the brake mechanism, although 
a special rubber is used to make them resistant to deteri
oration from contact with the recommended brake 
fluids. 

Brake Fluid Boiling Point 

250° 
(480° , 

) 

) 

" ' 
" f".. 

""" 

1% 2% 3% 
Percentage of Moisture 

4% 5% 

The graph of Fig. 500 shows how brake fluid contam
ination with moisture lowers the fluid boiling point. 
Although not shown in the graph, the boiling point also 
lowers as the fluid. gets old, is contaminated with dirt, 
or if two different types of brake nuid arc mixed. 

Changing the brake fluid 
The brake fluid should be changed in accordance with 

the periodic maintenance chan (Pg. 180) and whenever 
it becomes contaminated with di rt or water. 
• Att.tch d cl car plastic hose to the bleed valve on the 

caliper, and run the other end of the hose into a 
container. 

• Open the bleed valve {counterclockwise to open). and 
pump the brake lever until all the fluid is drained from 
the li nc. 

.Close the bleed valve, and fill the reservoir with fresh 
brake fluid. 

• Open the bleed valve, squeeze the brake lever, clo>e 
the valve with the lever held squeezed, and then quickly 
release the lever. Repeat this operation until the brake 
is filled and fluid starts coming out of the plastic hose. 
Replenish the fluid in the reservoir as often as necessary 
to keep it from runn ing completely ou l. 

• Bleed the air from the lines. 

Bleeding the brake 
The brake fluid has a very low compression coef

ficient so that almost all the movement of the br<~ke 
lever is transmitted directly to the caliper for braking 
action. Air, however, is easily compressed. When air 
enters the brake lines, brake lever movement will be 
partially used in compressing the air. Thb will make the 
lever feel spongy, and there wi ll be a loss in braking 
power. 

Bleed the air from the brake whenever br.tke lever 
action feels soft or spon~:.'Y, after the brake fluid is 
changed, or whenever a brake line fitting has been 
loosened for any reason. 
• Remove the reservoir cap, and check that there is 

plenty of fluid in the reservoir. The fluid level must 
be checked several times during the bleeding operation 
and replenished as necessary. If the fluid in the reser
voir runs completely out any time during bleeding, the 
bleeding operation must be done over again lrom the 
beginning since air will have entered the line. 

• Wi th the reservoir cap off, slowly pump the brake lever 
several times until no ai r bubbles can be seen rising up 
through the fluid fro m the holes at the bouom of the 
reservoir. This bleeds the air from the master cylinder 
end of the line. 

v 
Reservoir 

I 

I 

• Replace the reservoir cap, and connect a clear plastic 
hose to the bleed valve at the caliper, running the other 
end of the hose into a. container. Pump the brake lever 
a few times unti l it becomes hard and then, holding the 
lever squeezed, quickl y open (turn counterclockwise) 
and close the bleed valve. Then, release the lever. 
Repeat this operation until no more air can be seen 
coming out into the plastic hose. Check the fluid 
level in the reservoir every so often, replenishing it 
as necessary. 
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WARNING 
When working with the disc brake, observe the 

precautions listed below. 
1. Never reuse old brake fluid. 
2. Do not usc fluid from a container that has been 

left unsealed or that has been open a long time. 
3. Do not mix two types of fluid for use in the brake. 

This lowers the brake fluid boiling point and could 
cause the brake to be ineffective. It may also cause 
the rubber brake parts to deteriorate. Recom
mended fluids are given in the table. 
NOTE : The type of fluid originally used in the 
disc brake is not available in most areas, but it 
should be necessary to add very little fluid before 
the first brake fluid change. After changing the 
fluid, use only the same type thereafter. 

" Table 75 Recommended Disc Brake Fluid 
Atlas Extra Heavy Duty 
Shell Super Heavy Duty 
Texaco Super Heavy Duty 
Wagner Lockheed Heavy Duty 
Castro! Girling-Green 
Cast ro I GT ( LMA) 
Castro! Disc Brake Fluid 

The correct flu id will come in a can labeled 
D.O.T.3. Do not use fluid that does not have 
one of these markings. 

• When air bleeding is finished, replace the rubber cap 
on the bleed vdlvc, and check that the brake fluid is 
filled to the line marked in the reservoir (handlebar 
turned so that the reservoir is level). 

\ 
Level Line 

Master cylinder parts wear 
When master cylinder parts ue worn or d"maged, 

proper brake fluid prcs,urc cannot be obtained in the 
fine, and the brake will not hold. 

Table 76 Master Cylinder Parts 

Mea)urcmcnt Standard 

4. Don't leave the reservoir cap off for any length of 
time to avoid moisture absorbing into the fluid. 

5. Don't change the fluid in the rain or when a strong 
wind is blowing. 

6. Except for the disc pads and disc, use only disc 
brake fluid, isopropyl alcohol, or ethyl alcohol for 
cleaning brake parts. Do not usc any other fluid 
for cleaning these parts. Gasoline, motor oil, or 
any other petroleum distillate will cause dttcrio
ration of the rubber parts. Oil spif t on any part 
will be difficult to wash off completely and will 
eventually reach and break down the rubber used 
in the disc brake. 

7. When handling the disc pads or disc, be careful 
that no disc brake f1 uid or any o il gets on them. 
Clean off any fluid or oil that inadvertently gc~ 
on the pads or disc with a high flash point solvent 
of some kind. Do not usc one which will leave 
an oily residue. Replace the pads for new ones if 
they cannot be cleaned satisfactorily. 

8. Brake fluid quickly ruins painted su rfaces; any 
spilt fluid should be completely wiped up im
mediately. 

9. If any of the brake line fillings or the bleed valve 
is opened at any time, AIR MUST BE BLED 
FROM THE BRAKE. 

10. When installing or assembling the disc brake, 
tighten the disc brake fiLLings to the values given 
in Table 2. Improper torque may cause the brake 
to malfunction. 

If the small relief port becomes plugged, especially 
with a swollen or damaged primary cup, the brake pads 
will drag on the disc . 
.Check that there arc no scr.nchcs, rust or pitting on 

the inside of the master cylinder, and that it is not 
worn past the service I imi l. 

.Check the piston for these s.lmc faults. 
• I nspect the primary ttnd ~ccond.try cups. If a cup is 

worn, damaged, softened (rolled), or swollen, replace 
it. When in~crting the cup into the cylinder, sec that 
it is slightly larger thdn the cylinder (s t.mdard values 
given in the table). If fluid lcakdgc b noted at the brake 
lever, the cups should be replaced. (The secondary 
cup is part of the piston ;assembly. Replace the piston 
if the secondary cup require~ replacement) . 

.Check that the spring is not damaged and is not shorter 
than the service limit. 

• Replace the dust seal if damaged. 

Caliper parts wear 
Inspect the pads for wear. If either pad is worn 

down through the stepped portion, replace both pads 

Service Limi L 

Cylinder inside di.lmctcr 14.000-14.043 mm 1'1.08 mm 
Piston outside didmeter 13.957-13.984 mm 13.90 mm 
Primary, secondary cup cli.amcter 14.65-15.15 mm 14.50 mm -
Spring length (free) 51.0 mm 48.0 mm 
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as a set. If any grease or oil spills on the pads, wash 
it off with trichloroethylene or a high nash point solvent 
of some kind. Do not use one which will leave an oily 
residue. If the oil cannot be thoroughly cleaned off, 
replace the pads. 

Stepped Portions 

Pad "8" 

The fluid seal around the piston maintains the proper 
pad/disc clearance. If this seal is not satisfactory, pad 
wear will increase, and constant pad drag on the disc wi ll 
raise brake and brake fluid temperature. 

Replace the fluid seal under any of the following 
conditions: {a) fluid leakage around pad A; (b) brakes 
overheat; {c) there is a large difference in A and B pad 
wear; {d) the seal is stuck to the piston. If the fl uid 
seal is replaced, replace the dust seal as well. Also re
place both seals every other time the pads are changed. 

Check to see if the caliper holder shafts are not 
badly worn or stepped. If the shafts are damaged, 
replace the shafts and the caliper holder. 

Replace the cylinder and piston if they are worn 
out of tolerance, badly scored, or rusty. 

Check both seals and the 0 ring, and replace any 
that are cracked, worn, swollen or otherwise damaged. 

Table 77 Caliper Pans 

Standard Service Limi t 
Cylinder 

38.1 0-3K I5 mm 38.17 mm inside diameter 
Pbton 

37.97-38.02 mm 37.90 mm outside diameter 

Brake line damage 
The high prcs~urc inside the brake line can cause flu id 

to leak or the ho~e to bur~t if the line is not properly 
mal mal ned. 

Bend dnd twbt the rubber ho~e while exdmining it. 
Replace it if any cracks or bulge~ are noticed. 

The metal pipe is made of plated steel, and will 
rus t if the plating is damaged. Replace the pipe if it is 
rusted or cracked (especially check the filling~), or if 
the plating is badly scratched. 

Disc wear, warp 
Besides wearing down, the disc m<~y warp. A warped 

disc wil l cause the brake pads to drag on the disc and 
wear down both the pads and disc quickly. Dragging 
will also cause overheating and poor braking efficiency. 
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Poor braking can also be caused by oil on the disc. 
Oil on the disc must be cleaned off with trichloroethylene 
or a high flash point solvent of some kind. Do not usc 
one which will leave ,tn oily residue. 

jack up the motorcycle so that the front wheel is 
off the ground, and turn the handlebar fully to one side. 
Set up a dial gauge against the disc a> illu~trated, dnd 
mea~ure disc runout. If runoulexceeds the service limit, 
replace the disc. 

Table 78 Disc Runout 
Stand<Jrd Service Limit 
under 0.1 mm 0.3 mm 

Measure the thickness of the dbc dt the point wher.: 
it b ha~ worn the mO\l. Replt~ce the dbc if it ha> worn 
past the service limit. 

Table 79 Disc Thickness 

Standard Service Limit 
6.90-7.10 mm 6.0 inm 

BRAKES 
The front wheel is equipped with a two-leading-shoe 

type of drum brake (only on KZ400S; the KZ400D has 
a disc brake on the front) and the rear wheel is equipped 
with a leading-trailing type of drum brake. vTwo-lcading
shoc• means that both brake shoes lead, that is, expand 
against the drum in the direction of drum rotation. 
"Lcading·trailing" means that one of the two brake 
shoes leads, expanding against the drum in the direction 
of drum rotation, and the other shoe trails, expanding 
in the direction opposite drum rotation. 
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• 

Brake (KZ400S Front) 

Direction of Rotation 

Shoes 

Brake (Rear I 

Trai ling Shoe 

' 

The force applied by the rider when braking is trans· 
milled to the interior of the brake by a camshafl. The 
force applied at the brake pedal or brake lever i~ 
transmitted by a rod or a cable to the cam lever which 
then turns the camshaft. When the camshaft rotates, 
the large portion of the earn is force d between the two 
brake shoes. Since the shoes are only held toge ther 
away from the drum by a spring, the cam overcomes 
spring tension and pushes the shoes outward against the 
drum. The leading shoe rotates in dircc Lion "A" and the 
trailing shoe in direction "8" as shown in the diagrams. 

TI1e friction between the linings and the drum, which 
decelerates the motorcycle, gradually wears down the 
brake shoe linings. On the outside of the brake panel 

is a brake lining wear indicator, which, as the brake is 
applied, moves in direct proportion to the distance that 
the brake shoe I inings move to reach the brake drum. As 
the linings wear down, the lining surface has farther to 
travel before reaching the drum. The indicator accord· 
ingly travels farther un til i t finally points just to the 
left of the "U" in USABLE when the lining wear has 
redched the service limit. 

Due to wear of the brake drum, shoe linings, and cam, 
periodic brake adjustment is required. However, if the 
brake parts become overworn, adjustment will not be 
sufficient to ensure safe brake operation. Not only can 
overworn parts crack (drum) and otherwise suffer damage 
as they lose their braking effect iveness, but, if the cam 
wears to the point where it turns nearly horizontal when 
the brake is fully applied, the brake may lock in the 
operated position, or brake pedal return may be very 
sluggish. All brake parts should be checked for wear 
in accordance with the periodic maintenance chart (Pg. 
180). 

Brake drum wear 
Measure the inside diameter of the brake drum with 

calipers to determine wear. Since uneven drum wear will 
decrease braking effectiveness, take measurements at a 
minimum of two places. If the drum is worn unevenly 
or if it is scored, turn the drum down on a brake drum 
lathe or replace the hub. (Do not turn it down to the 
service limit, and do not turn it down if any diameter 
measurement exceeds the service limit). If any diameter 
measurement exceeds the service limit, replace the hub 
for a new one. 

Table 80 Brake Drum Inside Diameter 

Standard Service Limit 

180.0-180.2 mm 180.75 mm 

Brake shoe lining wear 
Check the th ickness of the brake linings, and replace 

both shoes as a set if the th ickncss at any point is less 
than the service limit. If the thickness of the brake 
linings is sufficient, check the linings for uneven wear, 
and file or sand down any high spots. With a wire brush, 
remove any foreign particles imbedded in the lining 
surface. Wash off any oil or grease with a high ndsh 
point solven t of some kind. Do not usc one which will 
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leave an oily residue. In case the linings are damaged 
or the surface cannot be restored by sanding and clean
ing, the shoes must be replaced. 

Brake Lining 

Table 81 Brake Lining Thickness 

Standard Service Limit 

Front (KZ400S) 4.75-5.20 mm 2.5 mm 

Rear 5.35-6.05 mm 2.5 mm 

Brake shoe spring tension 
If the brake springs become stretched, they will not 

pull the shoes back away from the drum after the brake 
lever or pedal is re leased, causing the shoes to drag on 
the drum. Remove the springs, and check their free 
length with vernier calipers. If either is stretched beyond 
lhe service limi 1, replace. both springs. 

Table 82 Brake Spring Free Length 

Standard Service Limit 

Front (KZ400S) 46.7-47.3 mm 48.5 mm 

Rear 56mm 58mm 

Camshaft, shaft hole wear 
Excessive shaft to hole clearance wi ll increase cam

shaft play and reduce braking efficiency. 
Measure the shaft diameter with a micrometer, and 

replace it if it is worn down to less than the service 
limit. 
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Brake 

Measure the inside diameter of the camshaft hole, and 
replace the brake panel if the hole is worn past the 
service limit. 

• 
'-,/ 

• 

Table 83 Brake Camshaft, Hole Diameter 
Standard Service Limit 

Camshaft 14.957-14.984 rnm 14.83 mm (KZ400S Front) 
Shaft Hole 15.000-15.027 mm 15.18 mm (KZ400S Front) 
Camshaft_l Rear) 16.957-16.984 mm 16.83 mm 
Shaft Hole (Rear) 17.000-17.027 mm 17.18 mm 

Lubrication 
Every time that the brake is disassembled, and 

in accordance with the periodic maintenance chart 
(Pg. 180), wipe out the old grease, and re-grease the 
brake pivot points. Apply grease to the brake shoe 
anchor pins, spring ends, and cam surface of the 
camshaft, and fi ll the camshaft groove with grease. 
Do not get any grease on the brake shoe I inings, and 
wipe off any excess grease so that it will not get on 
the linings or drum after brake assembly. 
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STEERING STEM 
The steering stem supports the handlebar and front 

for k shock absorbers, and turns inside the frame head 
pipe. Ball bearings in the upper and lower ends of the 
head pipe enable the steering stem to turn smoothly 
and easily. 

The steering stem itself docs not wear, but it may 
become bent. If it becomes bent, the steering will be 
stiff, and the bearings may become damaged. 

Steering Stem 

1. Stem Head Boll 
2. Washer 
3. Washer 
4. Stem Head Clamp Bolt 
5. Steering Stem Lock Nut 
6. Steering Stem Cap 
7. Steel Balls 
8. Lower Outer Race 

® 

9. Lower Inner Race 
I 0. Steel Balls 
11. Stem Base 
12. Stem Head 
13. Upper Inner Race 
14. Upper Outer Race 
15. Frame Head Pipe 
16. Steering Stem 

The steering stem wi ll require periodic adjustment as 
it becomes loose due to bearing wear. Overtightening 
during adjustment, however, wil l make the steering stiff 
and cause accelerated bearing wear. Lack of proper 
lubrication will also bring about the same re~ulh. 

From overtightening or from a heavy shock to the 
steering stem, the bearing race surfaces may become 
dented. Damaged bearing races will cause the handlebar 
to jerk or catch when turned. 

Table 84 Bearing Ball Specifications 

Size Number 
Upper & 

\l.i" 19 each Lower •• 

Steering stem warp 
Examine the steering stem, and replace it if iris bent. 

Bearing wear, damage 
Wipe the bearings clean of grease and dirt, and 

examine the races and balls. If the balls or races are 
worn, or if either race is dented, replace both races and 
all the balls for that bearing as a set. 

Bearing lubrication 
In accordance with the periodic maintenance chan 

{Pg. 180), and whenever the steering stem is disassembled, 
the steering stem bearings should be relubricated. 

Wipe .til the old grease off the races dnd balls, washing 
them in a high nash point solvent of some kind if neces
sary. Replace the bearing parts if they show wear or 
damage. Apply grease liberally to the upper and lower 
races, and stick the bearing balls in place with grease. 

FRONT FORK 
Front fork construction is shown in Fig. 517. It 

consists of two shock absorbers connected to the frame 
head pipe by the stem base and stem head bracket. It 
accomplishes shock absorption through spring action, air 
compression in the inner tube, and resistance to the flow 
of the oil forced into the cylinder by tube movement. 
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I. I op Bolt 
2. Upper Clamp Bolt 
3. Ring C.tp 
4. Fork Cover 
5. Damper Ring 
6. Damper 
7. Stem He,ld Clamp Bolt 
8. 0 Ring 
9. Spring 

I 0. Steering Stem 
I I. Stem Base Cover 
12. Lower Clamp Bolt 
13. Dust Seal 
14. Clip 
15. Oil Sedl 
16. lnnerTube 
17. Outer lube 
18. Pbton 
19. Pbton Ring 
20. Spring 
21. Spring Scctl 
22. Valve 
23. Collc~r 

2'1. Cylinder 
25. Cyl inder Ba)e 
26. Gctsket 
27. Allen Bolt 
28. Stem Head 
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Front Spring Force 
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Compression (mm) 

Each shock absorber is a telescopic tube including an 
inner tube @ , outer tube @ , cylinder ® , piston {!) , 
collar ® , and cylinder base @ . The inner tube fits into 
the outer tube, altering its position in the outer tube as 
the tube arrangement absorbs shocks. The cylinder is 
fixed to the bottom of the outer tube and the piston 
(equipped with a piston ring @ ) is secured to the top 
of the cylinder. The collar (coupled with a non-return 
valve ® ). fixed in the lower end of the inner tube, 
forms the upper part of the lower chamber and together 
with the piston helps seal the upper chamber. The collar 
and cylinder base configuration functions to form an oil 
lock at the end of the compression stroke to prevent the 
inner tube from striking the bottom. Vertically arranged 
orifices (2) in the upper part of the cylinder bring about 
an oil lock at the end of the extension stroke to prevent 
the inner tube from striking the top. 

Oil is prevented from leaking out by the oil seal @ , 
\vhich if fitted at the upper end of the outer tube. A dust 
seal @ on the outside of the tube keeps dirt and water 
from entering and damaging the oil seal and tube surface. 

Compression stroke 
Whenever a load is placed on the front fork and when

ever the front wheel receives a shock, the inner tube @ 
moves down inside. the outer tube @ , compressing 
both the spring (i) and the air in the inner tube. At the 
same time, low pressure (suction) is created in an enlarg
ing chamber (upper chamber) formed between the inner 
tube and the cylinder ® , and draws in oil from a 
diminishing chamber (lower chamber) formed between 
the outer tube and the cylinder. As the lower chamber 
shrinks in size with oil passing freely through the non
return valve ® into the upper chamber, oil also passes 
freely through the cylinder lower orifices into the 
cyl inder as the inner tube approaches the cylinder base 
®. Ncar the end of the compression stroke, the 
clearance between the tapered-out cylinder base and the 
collar at the lower end of the inner tube approaches 
zero. The resulting resistance to the flow of oil through 
this small space slows the downward movement, finally 
forming an oil lock to finish the compression stroke. 
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Compression Stroke 
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I. Spring 
2. Piston 
3. Piston Ring 
'1. Spring 
5. Spring Seal 
6. Valve 
7. Collar 
8. Cylinder 
9. Cylinder Base 

I 0. In ncr lube 
I I. Outer tube 
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Extension stroke 
Following the compression stroke is the extension 

stroke, in which the inner tube is pushed b.tck out by 
the compressed spring. As the tubes move apart, the 
upper chamber grows smaller, forcing the oi l through 
the cylinder upper ori fices since the oil cannot return the 
way it came through the non-return valve. These small 
holes resist the oil flow into the inner tube, damping fork 
ex tension. Ncar the end of the extension stroke both the 
cylinder spring and the arrangement of the cylinder upper 
orl rices provide further resistance to ex tension. As the 
collar rises reducing the size of the upper chamber, one 
orifice is eliminated as an upper chamber outlet, which 
reduce) the oil flow slowing extension. When the other 
orifice b elimindted, an oil lock forms, which finishes 
the ex tcn,ion \lroke. 

Either too much or too liulc oil in the shock absorbers 
will .tdvcr)cly affect shock damping. Too much oi l or 
too heavy t~n oi l makes action too stiff; too li ule oil or 
too light .m oil makes the action soft, dccre.tses damp· 
ing poten tial, and may cause noise during fork move· 
ment. 

Contaminated or deteriorated oil will also affect 
shock damping, and, in additon, will accelerate internal 
wear. The fork oil should be changed in accordance 
with the periodic maintenance chart {Pg. 180) or sooner 
if the oil appears dirty. 

A bent, dented, scored, or the othersiwe damaged 
inner tube will damage the oil seal, causing oil leakage. 
A badly bent i nner tube may cause poor handling. 

Fork oil 
To check the fork oil level, first place 11 jack or stand 

under the engine so that the fran 1 wheel is rai sed off 
the ground. Remove the top boiL from the inner tube. 
Insert a rod down into the tube. and measure the distance 
from the top of the inner tube to thl' oil level. If the oil 
h below the t.orrcct level, ddd cnou~:h oil to b1 ing it up to 
the proper level, taking care not to overfill. 

Table 85 Fork Oil 

Type 
Amount Oil levcl from 

Model per side top of inner tube 
SAE 155-165 cc 

340-360 mm 
4000 

5W20 161 -166cc 400S 

I o dr,lin out the old oi l, remove the dri!in bolt 
from the lower end of the outer tube on each side. 
With the front wheel on the ground, push down on the 
lmndleb.tr a few times to pump out the oi l. Replace 
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the drdin bolt), remove the Lop bolt from each side, 
i!nd pour in the specified type .tnd amount of oil. Then 
replace the top bolts, tightening them with 2.5- 3.0 
kg·m { 18- 22 ft·lbs) of torque. 

Spring tension 
Since the Si>ring becomes shorter tiS it wcah.ens, chech. 

its free length 10 determine i ts condit ion. If the spring 
of either shock absorber is shorter th,ln the )ervice 
limit, it must be replaced. If the length of d replacement 
spring and tlldl of the remaining spring vary g1c,uly, the 
remaining spring should also be replaced in order to 
keep the shoch. .tbsorbers balanced for motorcycle st.tbil
it y. 

Table 86 Fork Spring Free Length 

Standard Service Limi 1 

475 mm 465 mm 

Inner tube damage 
Visually inspect the inner tube, and rep,tir any 

damage. I f the damage is not repairable, replace the 
inner tube. Since damage to the inner tube damages the 
oil seal, replace the oil seal whenever the inner tube is 
repaired or replaced. 

REAR SHOCK ABSORBERS 
The re.tr shock absorbers serve to d.trnpen shock 

transmillcd to the frame and r ider from the reM wheel. 
For this purpose they arc connected between the frame 
and the rear end of the swing arm. Shock absorp tion is 
performed by the spring and by the re istance to the 
now of oil inside each unit. Shock absorption is further 
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Rear Shock Absorber 
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I. Rubber Bushing 
2. Nut 
3. Stopper Rubber 
4. Cover 
5. Piston Rod 
6. Outer Spring 
7. Oil Seal 
!:1. Inner Spring 
9. Check Valve 

I 0. Piston 
II. Spring Seat 
I 2. Outer Shell 
13. Rubber Bushing 
14. Collar 

aided by the usc of ru bber bushings in both th e upper 
and lower shock absorber mountings. 

Since the rear shock absorbers are sealed units which 
cannot be disassembled, only external checks of oper
ation arc necessary. With the shocks removed, compress 
each one and sec that the compression stroke is smooth 
and that there is damping besides spring res istance to 
compression. When the unit is released, the spring should 
not suddenly snap it to full length. It should extend 
smoothly with notable damping. When the shock 
absorber is operated, there should be no oi l leakage. 
If either shock absorber docs not perform all of these 
operations satisfactorily, or if one unit feels weaker than 
the other, replace both shock absorbers as a set. If only 
one unit is replaced and the two are not balanced, motor
cycle instability at high speeds may resu lt. 

Shock absorber spring force for the 5 different settings 
is shown in the graph. 

Rear Spring Force 

200r---r---.---.--, 

-19 -7 0 20 40 60 

188.1 
165.3 

80 
----• Compression(mm) 

Bushings 
Check the rubber bushings, and replace any that 

arc worn, cracked, hardened, or otherwise damaged. 

SWING ARM 
The swing arm is designed to work with the shock 

absorbers to dampen the shock to the frame from the 
rear wheel. The rear of the swing arm is connected to 
the frame by the rea r shock absorbers, while the front 
end pivots on a shaft connected to the frame. When th e 
rear wheel receives a shock, the swing arm, pivoting on 
its shaft, allows the wheel to move up and down in rela
tion to the frame within the limits of the shock 
absorbers. 

Wear takes place where the short sleeves and bushes 
rub together. If wear has progressed such that the swing 
arm has become loose, the motorcycle will be unstable, 
especially at high speeds. To minimize wear, the swing 
arm should be kept properly packed with grease. 

A bent pivot shaft or twisted swing arm wi II also cause 
instability by throwing the rear wheel out of alignment. 
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Swing Arm 

1. Pivot Shaft 
2. Dbtance Collar 
3. Sleeve 
<1. su~h 
5. Cap 
6. 0 Ring 
7. Pivot Shaft Nu 1 

Sleeve, bush wear 
Measure the ouLSide diameter ol the sleeves at both 

end~ with a micrometer. Replace both sleeves if the dia· 
meter of either is less than the service limit or if either 
shows visible dam.tge. 

Sleeve 

Measure the inside diameter of each bush with a 
cylinder gauge. Repl.tce both bushes if the diameter of 
either exceeds the service limit. Also, replace both 
bushc~ if either shows visible damage. 

• 

Table 87 Swing Arm Sleeve, Bush Diameter 

Standard Service Limit 

Sleeve 
21.979-22.000 mm 2 1.95 mm 

outside dia. 
Bush 

22.030-22.063 mm 22.26 mm 
inside dia. 

Pivot shaft 
To measure the pivot shaft runout, set the pivot 

shaft on V blocks at the ends of the shaft, and set a 
dial gauge to the shaft halfway between the blocks. 
Turn the shaft to measure the runout. The amount 
of runout is the amount of dial variation. If the shaft 
runout exceeds the service limit, straighten it. If it 
cannot be straightened, or if the runout exceeds 0.7 
mm, replace the shaft. 

Shaft 

Table 88 Pivot Shaft Runout 

Standard Service Lim it 

under 0.1 mm 0.1 4 mm 

Lubrication 
There is a grease n u ing on the swing arm for lubri· 

cation. Grease the ~wing <trm with regular cup grease d~ 
a part of general lubrication (Pg. 182) with the frequency 
given in the periodic mt~i ntent~nce chML (l>g. 180). Force 
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the grease into the filling until it comes out at both sides 
of the >wing drm, dnd wipe off any execs~. If the grease 
doe> not come out, first check tha t the filling is not 
clogged with dirt or old grease. If the fill ing is clear but 
wi ll still not take grease, remove the swing arm pivot 
shaft, sleeve~ and bushes, and clean out the old grease 
firs t. 

MUFFLERS 
The mufflers reduce exhaust noise and conduct the 

exhaust gase~ back away from the rider while keeping 
power lo~~ to a minimum. 

If there is any exhaust leakage where the mufflers 
connect to the cylinder head, or if the gaskets appear 
damaged, replace the gaskets. If either muffler is badly 
damaged, dented, cracked or rusted, repldce it for a new 
one. 

Muffler 

1 

--
I. Muffler 
2. B<~fflc Tube 
3. Glas, Wool 

DYNAMO 
The dyn.rmo generates the current required by the 

elec tr ical circui ts. The generated currcn t i ~ d 3 phase 
alternating current (AC), which is changed to direct 
current (DC) by a rectifier and controlled by a 2 point 
regulator to supply an even voltage to the circui t com
ponents. 

Dynamo Circuit 

I 
I 
I 
I 
I 
I 
I 

I 
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Dynamo - - -----, 
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Dynamo Con~truction 

Jl 

CD X X 
'\l__ J 

I l 
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.I 

- r, 
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1. Armatu 
2. Field Co 
3. Rotor 

The dynamo consists of a stationary field coil and 
armawre and a revolving rotor, all of which arc separately 
mounted. The fie ld coil and armature are both mounted 
in the dynamo cover, while the rotor is >ecurcd to the 
lclt end o l the crankshah and rota tes at engine rpm. 

When the ign ition >witch is turncd o n, cu rrentcontrol 
led by the regulator flows to the fi eld co il , and the 
re>ulting rndgn.ct ic field (that accompanies elec tro n flow) 
is concc ntr,ned in the rotor. Then, when s tarting the 
engine, the kick~t<~rtcr or starter motor turn~ the crank
shaft, and magnetic lines of force cut th rough the arma· 
turc windings (3) generating current. These wrndtngs 
arc connected 111 .r wye connection ( I ig. 533) to produce 
a 3 rhasc al ternating current (Fig. 534). Since the 

Ignition Switch White Fuse -......... -~ ~ ~ 

-
-r >-

I ~ 

I 0 "0 -- "' I ~ 0 __._co ...J --
rh-r ReguldtOr 
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voltages of these 3 phases overlap, there is a continuous, 
even supply of current for the circuit components. 

Wye Connection 

Dynamo Current 

A B 
r· 
' \ 

c 

If the battery, rectifier, and regulator are all good 
but there is low voltage or insufficient charging current, 
the dynamo may be defective. A defective dynamo is 
due to either an electrical short or open in the field coil 
or armature. Either an electrical short or open will result 
in a low output or no output at all. 

Dynamo test 
Before making this test, check the condition of the 

battery (Pg. 162) and rectifier (Pg. 157). If the battery 
voltage is less than 12 volts, charge the battery. Both 
the output voltage and output amperage is checked. 
• Remove the left side cover and the headlight unit (Pg. 

92), and disconnect the 6P connector, which is on the 
left side of the motorcycle, and the 9P connector, 

Dynamo 
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which is in the headlight housing. This removes the 
load from the dynamo. 

• Disconnect the rectifier white lead from the ballery 
+ lead. 

• Set a muhimeter to the 30 VDC range, and connect 
its + lead to the rectifier white lead and its - lead to 
chassis ground. 

• Remove the right side cover, and disconnect the 
regulator green and brown leads from the regulator 
terminals marked F and I respectively. Connect the 
green and the brown leads together electrically. 

CAUTION: When connecting the green and the brown 
leads, be certain that the connection does not get shorted 
to chassis ground. Also, do not leave these leads 
connected any longer than necessary; disconnect them 
after finishing the test. 

Rectifier Dynamo Voltage Test r- --- ---..., ---- -------·1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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• Stan the engine, run it a t idling ,peed (1 , I 00- 1,300 
rpm), and note the meter reading. The reading should 
be 14 VDC or more. A lo wer reading indicates the 
dynamo is defective. 

CAUTION: When o r after sta rting the engine, DO NOT 
allow the engine to run at a higher rpm (not above 2,000 
rpm) in order not to damage the rectifier and other 
electrical components. 
• Stop the engine, and connect a variable res istor ( In 

200W) in series with the rectifier, one lead to the 
rectifier white lead and the other lead to chassis ground. 

• Set the resistor at its highest resistance, and stan the 
engine. While adjusting the resistor to keep the voltage 
at 14.5 VDC, gradually ra ise the engine speed up to 
5,000 rpm. 

Dynamo Amperage Test 1 
Dynamo Rectifier 

• Stop the engine, disconnect the multimeter lead which 
is connected to chassis ground, and disconnect the 
variable resistor lead which is connected to the rectifier 
white lead. 

• Set the multimeter to the 30 ADC range, and connect 
the meter - lead to the variable resistor. This puts 
the recti fier, multimeter, and va riable resistor in series. 

CAUTION : Make sure that all connections are f irm. A 
loose connection allows the generator output voltage to 
increase instantly. 

• Start the engine, run it at 5,000 rpm, and note the 
re,Jding. 1 he re.tding ,hould be more than J.l ADC. 
A lower reading indica tes tha t the dynamo is defcc ti~e . 

• S top the engine, and disconnect the green and the 
brown leads. 

If the dynamo was found to be defective, carr} out 
the following checks to determine which part is dcfec•.ivc. 

~- -- ----- ~-------- ---, 

1 Yellow 
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I I I I 
I 1 I 
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Dynamo Amperage Test 2 DyndmO 
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• Dbconnect the white plug on the left hand side below 
the regula tor. 

• Set the mullimctcr to the R x I range, and measure 
for continuity between each of the three armature 
yellow leads (3 mea~urcmcnts). The reading> should 
be 0.4- 0.6 ohm:.. If there b r..:>istan~.oe or no m..:ter 
reading (infinity) for any two armature lead>, the arma· 
Lure has an open and must be replaced. 

• Using the highest resistance range of the mul timeter, 
measure the resistance between each of the three arma· 
ture leads and chassis ground. There should be no 
meter reading. Any meter reading indicates a short, 
necessitating armature replacement. 

• Dbconnect the white plug on the right hand side below 
the regul,nor. 

• Using the R x 1 range, measure the resistance between 
the field coil green lead and black lead. The resistance 
should be 3.8-5.8 n. Less than this reading indicates 
a short in the coil, and a higher reading or no reading 
at all indicates an open. If the field coil is found to be 
open or shorted, replace the field coil with a new one. 

Rectifier Circuit 

RECTIFIER 

The rectifier is used to change the alternating current 
(AC) from the dynamo to direct current (DC) for the 
bauery charging, ignition, lighting, and other circuits. 
It contains six silicon diodes, two to rectify (change to 
DC) each of the three phases of the dynamo output. 
The diodes arc connected in a bridge circuit arrangement 
for efficient, full·wave rectification. 

The reason that a diode only permits direct current 
to flow in the part of the circuit in which it is connected 
is that a diode conducts appreciable current only in one 
direction. The current of electrons flows appreciably 
only from the - to the + side of the diode. However, 
a defective diode will conduct in both directions (a 
short) or not conduct at all (t~n open). If any of the 
diodes is shorted or open, the voltt~ge from the rectifier 
will be below normdl, and the battery may not charge 
adequately. 

Diode 

Current 

+ !Ill t--------' 
Battery 

Inspection 
• With the engine off, remove the left side cover, dis· 
connect the rectifier white lead from the b,rttery + side, 
and disconnect the rectifier blad. le,ld. 

• Remove the right side cover, and disconnect the white 
plug on the left hand 'ide below the regulator. 

• U>ing the R x I 0 or R x I ()0 ohmmeter range, check 
the resistance in both direction' between the white lead 
and each yellow lct~d, .rnd bet ween the bldck lead and 
each yellow leitd. There b t1 tot.tl of 12 meet urcment~. 
The resistance should be low in one direction and more 
than ten times a~ much in the other direction. If any 
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two l ead~ nre low or high in both direction), the rectifier 
b defective nnd mu't be replaced. 

NOTE: The .tc tu .t l me ter reading varies with the meter 
used and the individu.tl rec ti rier, but , generall y speaking, 
the lower reading should be within 'h scale of zero ohms. 
CAU Tl ON: Be careful not to strike, scratch, or in any 
other way damage the rectifier. Such damage may cause 
the recti fier to short . 

REGULATOR 
When the fi eld coil current is COiht.tnt, the dynamo 

output volt.tge incred)e' with an incre.t)C in engine rpm. 

Field Coil Current, Dynamo Output 
Voltage/Engine rpm 

Dyn.tmo Ou tpu 1 Voltage 

Field Coil Current 

Cnginc rpm 

Regula tor Operation at Low Engine Speed 

Dyn.uno Rectifier 
,-- - --- - - - - - 1 

r-----~~----~ I 

Armdturc 

I 
I 

Howevc1·, the volt.tgc will become exce)~ive a t high 
engine rpm, burning out the lighb .md overcharging the 
battery unle)) the field current b reduced at higher rpm. 

The regulator b included in the circu it to reduce the 
lield coil current Jt higher rpm, keeping the voltage 
between 1·1- 15 V for ,111 electrical equipment d) hown 
in Fig. 547 . 

. , he regui.Hor include, the .trmo~ture, rel.ty coil, re
sistance (Rf), and three contact points (P1, P0 , and P2 ). 

Rc'i t,tncc Rf i' in )eric, with the fidd coil, while the 
rday coil i' connected to cha"i' ground. Point P0 dt 
the end of the .~rm.1ture i' the mo,,tblc o.:ont,•ct point. 
which m<~y he in t:ont.to.:t with point P1, inlolll.ICt with 
no point, or in corll.lct wi th poim P~. 

At low rpm the dyn.uno output vol1.1gc magnctiLc' 
the relay coi l only ,lightly, .md poin t P0 h held ,tgc~in,t 
point P1 by ,pring Ioree. At thb tirne the field coil 
current, 11, flows through chassis ground ~ field coil 
~ terminal F ~ points P 0 and P 1 ~ terminal I. The 
regulator circui t here has only negligible resistance to 
current 11• 

At moderate rpm the dynamo output voltage magnet
izes the relay coil enough that it pulls point P 0 from 
P 1 • At this time current I 1 flows through chassis ground 
~ field coil ~ terminal F ~ resistor Rf ~ terminal I. 

Regulator Construction 
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Regulator Operation at Moderate Engine Speed 
Dynamo Rccrificr ;- ---------.., -- ------.., 
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Regulator Operation at High Engine Speed_ 
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The regulator circuit now provides resistance for current 
11, reducing current 11• This reduces the dynamo output 
voltage from what it would be otherwise, keeping it still 
between 14-15 V. 

/\1 high rpm the dyrwno ou tput voltage magnetizes 
the rcliry coil suffi ciently th.tL it pulls point P0 in con tact 
with point P2 • AL thb time no curren t flows to the field 
coil, and the dynamo output depends on residual magnct
i~m in the rotor. rhcn, a!> the output voltage drops, 
the relay coil loses its m.lgnetism such that point P0 
:.cpdr.ltcs from point P2 , and current again flow~ to the 
field coil. 

Regulator testing 
If the battery continually discharges or if it over

charges, the regulator mtty be defective. Symptoms of 
excessive voltage arc: (a) distilled water must be added 
often to all battery cclb and (b) lights burn out when 
running at high rpm. 

Check the battery before making the following test; 
charge the battery if it is less than 12 V. If the battery 
is defective or discharged, the regulator will not fu nction 
properly. 
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• Remove the left ~ide cover ttnd hettdlight unit (Pg. 92 ). 
.md dbconnect the 6P connec tor which h on rhc left 
5idc of the motorcycle dlld the YP connector which i' 
in the het~dlight hou~ing. I hi\ removes the lot1d from 
the dyn,uno. 
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Regulator Test 1 
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• Set a mul timeter to the 30 VOC range, and connect 
the 1 meter lead to the b.tttery + terminal and the -
meter lead to the ba uery terminal. 

•~t.trt the engine, hold the speed at I ,600 rpm, and note 
the meter reading. I he reading should be between 
1,1-ISV. 

• Grddually incrca~e engine )peed (do not decred,c it 
"' .my point), and check the meter rc,tding when the 
engine speed h.t~ reached 4,000 rpm. I he reading 
'hould be between 14 - 15 V. 

NOTE: If in the dbove te' l the engine speed b decreased 
before the meter i .. re.td oi l 1,600 rpm or 4,000 rpm, 
return the engine rpm to idling and then ag.tin gro~dually 
incre.tse the )peed to 1,600 rpm or 4,000 rpm. Due to 
hy~tcrc~i~. there is " difference in the voltage depending 
on whether the engine speed is incredsing or decrea)ing. 

Table 89 Regulator Resistance 

I crminal Point P0 Rcsistt~ncc 

+ Lead 

I 

Brown -
~· Voltm eter 

F 
<> I :<o -- I "' CD 

I 
Regulator --:;; ;= 

- lea d 

E 

I I I I I I I 

If the voltage was between 14- 15 V in both check). 
the regulator is working )ati,f,tctorily. However. if the 
vollo~ge was not 14- 15 V in either one of the tc)ts, 
carry out the following )!cps: 
NOTE: 1 he following )!cps arc necessary only if rcgu· 
Ia tor operation is faulty. Do not otherwise open the 
regul.ttor cover If the motorcycle i, ~till under 
w.trr.tnty, replace .1 f.tulty regulator; do not <~llcmpt 
to open or adjus! it. 
• Remove the right side cover, and disconnect the regu· 
lator leads, black, green, and brown, from the regul.nor 
termin.tls marked E, F, and I respectively. 

• Remove the regulator cover. 
• Set the multi meter to the Rx I or Rx I 0 r.tnge, dnd 

me.hure the resistance in .1ccordance with I dblc 89. 

• I f the points arc fouled, cle.m them with clean paper 
or cloth, u~ing an oil free solvent if ncCC))dry. 1 o 

Remarks 
Position I on If more than 0 H, points Po and P1 arc dirty or fouled. 

F- 1 

F E 

Position 1 
Position 2 

Po)it ion 2 about 9n If no reading, resistor Rf is open. If no resistance. there 
is a short. 

Po,i t ion I about I 00 n If no reading, the relay coil is open. If no resistance, there 
is a short. 

Po~ition 2 on If more than 0 n, points P0 and P1 arc dirty or fouled. 

Points P0 and P 1 arc in contact by spring force. 
Points P0 and P1 arc in contact by pressing on the armature with a linger. 
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repair light damage, use emery cloth. If the points 
cannot be repaired so that there will be zero ohms 
resistance across them, replace the regulator for a new 
one. Also, if the resistance Rf, relay coil, or any other 
internal part is defective, replace the regulator with a 
new one. 

eJ>re~) down the drmdture, and in)pect the clrtl1d ture gc1p 
with c1 thickne)~ g.ILJge. The gap should be 0.3 rnrn or 
more. If il j, not, correct it by bending the holder for 
point f>2. 

• Inspect the gap between points P2 and P0 with a thick
ness gauge. The gap should be 0.30-0.45 mm. If the 
gap is incorrect, adjust it by bending the holder for 
point P1 • 

• Replttce the regulator cover, and reconnect the lead) 
(3) which were disconnected. 

•~et the multimeter to the 30 VDC rttnge, <111d connect 
the meter t let~d to the banery t termintll and the 
meter let~d to the bc~uery - termin.tl (Fig. 553). 
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• Stdrt the engine, and note the voltage dl variou) engine 
speeds. 

• Turn off the ignition switch to stop the engine. 
• If the vol tage was abnormal, either too high or too low, 

adjust the regulator by bending the adjuster <~rm . 
Bending the ,mn up increases voltage, ,md bending 
the arm down decreases the voltttge. 

• Stdrt the engine, .md read the volt.tgc with the engine 
below 2,000 rpm. The rec~ding ~hould be 1·1- 15 V. 

• l urn off the ignition swi tch to stop the engine. 
• If the voltctge Wei' too low, bend the c1dju,te1 Mm up, 

if the voltc1ge Wd) tOO high, bend the cldjU\ter .trm down. 
• Stclrt the engine, .tnd read the vol tc~ge with the engine 

,\l 4,000 rpm. I he reading )hould be 1·1 - 15 V. 
• I urn off the ignition ~witch to s top the engine. 
• If the vol tage Wtl) too low, bend the holder for point 

J> 1 down; if the voltage w,t) too high, bend the holder 
for point P2 up. 

• Replttce the regul,uor cover, ,mel again chec;l.. the volt.tge 
with the engine below 2,000 rpm dnd • .11 1,000 rpm. 
I hi' recheck h ncce)\dry becau'c the inner nMgnclic 
field j, influenced by the mct.tl cover, po,,ihl\ t.h.tnging 
regult~tor operc~ tion. 

• If the volt<~ge b 'till not correct, continue .tdju,ting 
the regui,Hor until the voltage b bel ween 1·1 - 15 V. 

BATTERY 
The bc~uery supplies the current to the starter motor 

and serves as a back-up source of power to operate the 
electrical equipment whenever the engine is lUrning over 
too slowly for the dynamo to supply sufficient power. 
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With proper care, the battery can be expected to 
last a few years, but it may be completely ruined long 
before that if it is mistreated. Following a few simple 
rules will greatly extend the life of the baucry. 
1. When the level of the electrolyte in the battery is low, 

add only distilled water to each cell until the level is 
at the upper level line marked on the outside of the 
battery. Ordinary tap' water is no t a substitute for 
distilled water and will shorten the life of the battery. 
Distilled water comes in a sealed, non-metallic con· 
tainer; any other water is not distilled water. 

2. Never add sulphuric acid solution to the battery. 
This will make the electrolyte solution too strong 
and will ruin the battery with in a very short time. 

3. Avoid quick-charging the battery. A quick-charge 
will damage the battery plates. 

4 . Never let a good battery stand for more than 30 days 
without giving it a supplemental charge, and never let 
a discharged battery stand without charging it . If a 
battery stands for any length of time, it slowly self
discharges. Once it is discharged, the pla tes sulphate 
{turn white), and the battery will no longer take a 
charge. 

5. Keep the battery well charged during cold weather 
so that the elect rolyte does not freeze and crack open 
the battery . The more discharged the battery be
comes, the more easily it freezes. 

6. Always keep the battery vent hose free of obstruction, 
and make sure it does not get pinched or crimped 
shut. If battery gases cannot escape from this hose, 
they will explode the battery. 

7. Always remove the battery from the motorcycle for 
charging it. If the battery is charged while still 
installed, battery electrolyte may spill and corrode 
the frame or other parts of the motorcycle. 

8. DON'T INSTA LL THE BATTERY BACKWARDS. 
The negative side is grounded. 

Electrolyte 
The electrolyte is dilute sulphuric acid. The standard 

specific gravity of the elec trolyte used in warm climates 
in il fully charged bauery is 1.260 a t 20°C (68°F). 
In particularly cold regions a ~el ution with a standard 
specific gravi ty of 1.280 is used. The water in this 
solution changes to a gaseous mixwre clue to chemical 
ac tion in the ba ttcry and escapes, which conccn tra tes 
the acid in a charged battery. Consequently, when the 
level or the electrolyte becomes low, only distilled water 
should be added. If sulphuric acid is added, the solution 
will become too s trong lor proper chemical ac tion and 
will damage the pla tes. Mct.tl from the damaged plates 
collects in the bottom or the bauery. This sediment 
will eventually cause t~n internal short ci rcuit. 

The specific gravity or the elec trolyte is measured 
with a hydrometer and is the most accura te indica tion 
of the condi tion of the bauery. When using the hydrom
eter, read the electrolyte level at the bouom of the 
meniscu) (curved surfdcc of the fluid). Fig. 562 show) 
the relationship between the specific gravity of the 
solution at 20°C (68° F) and the percentage of bauery 
charge. Since specific gravity varies with temperature, 
and since the temperature of the solution being checked 
is likely to be o ther than 20°C (68° F), the formula 

Hydrometer 

given belo w should be used to compute what the 
specific gravi ty would be if the tcmpcr<~ture were 20"C 
(68°F). When the temperature goes up, 1hc specific 
gravity goes down, and vice versa. 

Celcius 

S2o=St+0.0007 ( t- 20) 

Fahrcnhei t 

S6s=St+0.0004 (t-68) 

St=specific gravity at the present temperature 

S2o=speci fie gravity at 20°C 

S6s=specific gravity at 68°F 
t =present temperature of solution 

Generally speaking, a bauery should be charged if a 
specific gravity reading shows it to be discharged to 50% 
or I css of full ch argc. 

Specific Gravity/Battery Charge Relationship 

1.28 

1,24 
> -> 1.20 

"' '-
(:J 1.16 
u ·--u 1.12 
"' a. 
Vl 1,08 

t .04 

,. v -
Full Charge 1.28 120 Cl 

_.,. v _, v 
\ 

,. v _, . v 
1\ :::: v _, 
·~ 7 _, 

/ \ Full Charge 1.26 120"CI -
1.00 

0 20 40 60 80 100 

Initial charge 
New batteries for Kawasaki motorcycles arc dry 

charged and can be used directly after adding the 
electrolyte. However, the effect of the dry charge 
deteriorates somewhat during sto rage, especially if any 
air has entered the baucry from imperfect scaling. 
Therefore, it is best to give th~ baucry an initial charge 
before using it in order 10 ensure long battery life. 
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CAUTION: Because the battery gives off an explosive 
gas mixture of hydrogen and oxygen, keep any sparks 
or open flame away from the battery during charging. 
• Pour a 1.260 (specific gr.tvity at 20°C or 68°F) 
sulphuric acid solution into each cell of the battery 
up to the upper line. 

• Let the bauery stand for 30 minutes, adding more acid 
if the level drop~ during this time. 

NOTES: I. If the temperature of the solution is over 
30°C (85°F), cool the solution before pouring it into 
the bauery. 
2. After pouring the acid into the baucry, start charging 
the battery within 12 hours. 
• Leaving the caps off the cells, connect the battery to 
a charger, set the charging rate at 1/10 the battery 
capacity, and charge it for I 0 hours. For example, 
if the bdllcry b rated at 12 AH, the charging rate 
would be 1.2 ampere. If 11 constan t voltage charger 
is used, the voltage must be adjusted periodically to 
keep the current at .t constant value. 

CAUTION: If the temperature of the electrolyte rises 
above 45°C (115° F) during charging, reduce the charging 
rate to bring down the temperature, and increase the 
charging time proportionately. 
• After charging, check the electrolyte level in each cell. 

If the level has dropped, add distilled water to bring 
it back to the upper line. 

.Check the results of ch.arging by measuring the speci
fic gravity of e.tch cell .and by measuring ballery voltage. 
Baucry voltage of .t 12 volt bt~ttcry directly after the 
completion of ch..rging ~hould be 15 to 16 volts. 

Ordinary charge 
CAUTION: Because the battery gives off an explosive 
gas mixture of hydrogen and oxygen, keep any sparks 
or open flame away from the battery duri ng charging. 
• Clean off the battery U)ing a solu tion of baking soda 

and water. Make especially sure that the terminals arc 
clean. 

• I f the electrolyte level i~ low in any cell, fill to over 
the lower line but not up to the upper line since the: 
level ri~cs during chMging. Figure the charging r<~te 

to be between 1/ 10 .1nd 3/ 10 of b.Jllcry capacity. 
For cx.unple, the rn.1xirnurn chMging rt~te ford 12 AH 
b111lcry would be .l/ 1 0 x 12 which equ.1 l ~ 3.6 amperes. 

CAUTION : Charging the battery at a rate higher than 
specified above could ruin the battery. Charging at a 
higher rate causes excess heat, which can warp the plates 
and cause internal shorting. Higher than normal 

Table 90 Battery Troubleshooting Guide 

Good B.auery 

PidtC~ 
( •) chocolate color 
( ) gr.ay 

Sediment none, or smdll amount 

Voltage above 12 volb 
Elcctroly tc 
level dbovc p(,ltes 

Specific 
.Jbovc 1.200 in .111 
cells; no two cells 

gravity more th.tn 0.020 different. 
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charging rates also cause the plates to shed active mate
rial. Deposits will accumulate, and can cause internal 
shorting. 
• Measure the specific gr,avity of the electrolyte, and use 

the grdph, Fig. 562, to determine the percentage of 
discharge. Multiply the c.tpacity of the baucry by the 
perccnldge of discharge to find the amount of discharge 
in ampere-hours. Usc this figure in the formula below 
to compute charging time. 

. . (h ) amount of discharge (AH) 1 2 1 5 Charg1ng umc ours= . (A) x . - . 
chargmg current 

• Remove the c.1ps from all the cell s, .and begin charging 
the ballery at the rate just calculated. If a constant 
voltage ch.trger is used, the voltdge will have to be 
adjusted periodically to maintain charging current at 
a constant value. 

CAUTION : If the temperature of the electrolyte rises 
above 45°C (115°F) during charging, reduce the charg· 
ing rate to bring down the temperature. and mcrease 
charging time proportionately. 
• Aflcr charging, check the electrolyte level in each 
cell. I r the level has dropped, add dbtilled water to 
bring it back up to the upper line. 

• Check charging results by measuring the specific 
gravity of each cell and by measuring battery voltage. 
Battery voltage of a 12 volt battery directly after the 
completion of charging should be 15 to 16 volts and 
the specific gravity of the electrolyte should be more 
than 1.250. If the voltage is lower than this, the 
battery is not completely charged or can no longer take 
a full charge. If the specific gravity of any one cell is 
lower than 1.250, there may be damage in the cell. 

Test charging 
When the bancry b su)pected of being defective, 

first inspect the points noted in the chart below. The 
battery can be tested by charging it by the ordinary 
chdrgc. If it will take <1 charge so that the voltage and 
specific gravity come up to norm.tl, it may be considered 
good except in the following cases: 
* If the volt.tge suddenly jumps to over 13 volts just 
after the start of charging, the pia te~ .uc probably sui· 
ph<ned. A good battery will rise to 12 volts immediately 
.tnd then gradually go up to I 2.5- 13 volts in about 
30 to 60 minute~ after charging b started. 
* If one cell produces no gas or h.ts a very low specific 
gravity, it is probably shorted. 
* If there docs not appear to be enough sediment to 

Suspect Bat tcry Action 
white (sulph.ated); + plate) 

Rcpl.1cc broken or corroded 
sediment up to pl.ltC), 

Replace causing short 
below 12 volts I est charge 

below top of pl.ncs 
Fill and 
test charge 

below 1.100, or difference 
of more than 0.020 between Test charge 
two cells 
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short the plates, but one cell has a low specific gravity 
after the battery is fully charged, the trouble may be just 
that there is insufficient acid in that cell. In this case 
only, sulphuric acid solution may be added to correct 
the specific gravity. 
* If a fully charged battery not in use loses its charge 
after 2 to 7 days, or if the specific gravity drops mark
edly, the battery is defective. The self-discharge rate 
of a good battery is only about 1% per day. 

IGN ITION SYSTEM 
The ignition system, shown in Fig. 563, consists of 

the battery, contact bredker, condenser, ignition coil, 
and two spark plugs (Pg. 166). The baLLery supplies 
the current for the primary circuit, which includes the 
contact breaker points, condenser, and the primary 
winding of the ignition coil. When the points suddenly 
open with the ignition switch turned on, a surge of 
electrons is produced in the secondary circuit, which 
includes the ignition coil secondary winding and the 
two spark plugs. For this system to function properly, 
all ignition parts must be in good order, the ignition 
timing correctly set, the ign ition and engine stop switches 
not shorted, and all wiring in good condition (no shorts 
or breaks, and no loose or tarnished connections). 

With the ignition switch on and the points closed, 
current flows in the primary circuit, including the ig
nition coil primMy winding where the magnetic field 
(which accompanies electron flow) is concentrated (due 
to the winding). When the points open, this circuit 
is broken stopping the electron flow and collapsing the 
magnetic field. As this field collapses, magnetic flux 
cuts through the secondMy winding inducing current 
in the winding. The voltage of this current, dependent 
on the number of turns in the secondary winding and 
the speed of the drop in the primary winding voltage, 
is much greater than the voltdgc in the primary winding. 
It is this high voltage that causes a spark to jump 
dcross the spdrk plug electrodes. Since a greater ra tio 
of secondary winding turns over primary winding turns 
and a sharper drop of primary winding voltage increase 
the secondary winding voltage that is produced, a certain 
ratio of turns in the ignition coil ht~ s been chosen and 
.t certai n voltage drop sharpnc~s (determined by con
denser and breaker point pcrform.mce) has been designed 
in the igni Lion system such that a spark of sufficient 
but not excessive strength will be produced. 

Ordinarily in a '1-stroke engine, a spark jumps across 
the spark plug electrodes only every other time that 
the piston for that spark plug rises (once every 720° 

of crankshaft ro tation) because between each com
pression stroke, in which a fuel /air mixture ready for 
combustion is in the cylinder, there is an exhaust stroke, 
in which the piston rises only to push out the burned 
gases. However, even if d spark docs jump across the 
electrodes during the exhaust stroke, there is no effect 
since there is no compression and no fuel to burn. 
Therefore, to eliminate any need for a distributor (thus 
simplifying the system, making it more reliable), the 
system is constructed so that both spark plugs fire every 
time both pistons rise (once every 360° of crankshaft 
rotation) although one piston is on the compression 
stroke and the other on the exhaust stroke. 

The contact breaker consists of one fixed and one 
movable contact point. The movc_tble point is pivoted, 
and the heel on one end is held agt~inst the cam surface 
on the timing advancer by a single leaf spring. As the 
crankshaft rotates, the heel rides on the cam surface, and, 
as the crankshaft reaches the position where ignition 
takes place, the high spot on the cam surface pushes 
out on the heel, which opens the points. As the heel 
wears down, the point gap narrows, affecting ignition 
llmlllg. Consequently, the igni tion Liming must be 
periodically adjusted to compensate for heel wear. 

The condenser is connected in parallel across the 
contact breaker points and serves to prevent current 
from arcing across the points as they open. Arcing 
across the points would reduce the sharpness of the 
vol tage drop in the primary winding, thus weakening 
the spark plug spark, and also damage the surface of 
the points. When the points arc first opening, the 
condenser absorbs a certain amount of current, giving 
the points time to open far enough apart to where 
current will not arc across. However, if the condenser 
shorts, the current will simply flow through the con
denser whenever the points open. When the condenser 
is otherwise defective, the current will not be prevented 
from arcing across the points at the Lime of ignition, 
resulting in poor spark plug performance and burned 
and pitted points. 

Because the two spark plugs arc connected in series, 
the cur rent through one spark plug must go also through 
the other. Consequently, if a spark will not jump across 
the electrodes on one spark plug (due to dirty electrodes, 
faulty plug lead, etc.), no spark will jump across the 
electrodes on the other plug as well. 

Contact breaker inspection 
When the points become dirty, pitted, or burned, or 

if the spring weakens, the points will not make the 

Ignit ion Circuit 
Ignition Switch Engine Stop Switch 

, --------~--J-,-------, 
r---------i h I d----4' I ,...---.p4 

I Battery 1 I 

: Condenser I Ignition Coil I 
~Contact Breaker I I I c:; 1 Spark Plug 1 

L-----------~-------~ 
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contact necessary to produce a good spark, resulting 
in unstable idling, misfiring, or the engine not running 
at all. Inspect the contact breaker in accordance with 
the periodic maintenance chart (Pg. 180), and repair 
or replace if neces.sary. 

Clean the points with clean paper or cloth or using 
an oil-free solvent. A business card soaked in trichloro
ethylene can be used to remove traces of oil. To repair 
light damage, use emery cloth or an oilstone. If the 
points arc badly worn down or damaged, or if the spring 
is weak, replace the contact breaker. 

Whenever the contact breaker is inspected or replaced, 
apply a sm.tll amount of grease to the fell to lubricate 
the cam in order to minimize wear of the contact 
breaker heel. Be careful not La apply so much grease 
that it can drop off or be thrown onto the points, 
which will cause the points to foul and burn. 
Condenserinspecdon 

The condenser can usually be considered to be 
Condenser Test 

Capacitor Tester 

I~ ~ 

0 

& 0 @ 
0 

L I 
J 

<!> - fo 
Ba t tcry 

( 0 Con den~ cr 

Ignition Coil Test 

0 ( ~ -+ " - + 
- " -

& 
0 & 

Electro-Tester I 

-

defective if a long spark is seen arcing across the points 
as they open or if the points are burned or pitted for 
no apparent reason. Replace the condenser any time 
it appears defective and whenever the contact breaker 
is replaced. 
NOTE: For checking with a capacitor tester, condenser 
specifications arc: 0.22±0.02j.lfd., 1,000 WVDC. 

Ignition coil inspection 
The most accurate test for determining the condition 

of the ignition coil is made with the Kawasaki electro
lester. The ignition coil must be connected to the tester 
in accordance lo the tester directions and should produce 
at least a 5 mm spark. Since an electrotester other than 
the Kawasaki electro tester may produce a different arcing 
distance, the Kawasaki electrotester is recommended for 
a rei iablc result. 

If an electro tester is not availa blc, the coil can be 
checked for a broken or a badly shorted winding wi lh 
an ohmmeter. However, an ohmmeter cannot detect 
layer shorts c~nd shorts resulting from in)ulation break
down under high val tage. 

To measure the primary winding resistance, set the 
ohmmeter to the R x 1 range, and connect one ohmmeter 
lead to the red/yellow lead and the other to the blue 
lead from the ignition coil. The resistance should be 
3.2-4.8 n. To measure the secondary winding resis
tance, set the ohmmeter to the R x 100 range, and con
nect one ohmmeter lead to one of the spark plug leads 
and the other ohmmeter lead to the remaining spark plug 
lead. The resistance should be about 1 0.4 -15.6 Kn. 

® 
~ 

J 

.:::. Ignition 
Coil -

• + -

Battery 
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If the coil docs not produce an c~dequate spark, or 
if ei ther the primary or sccondc~ry winding does not 
have the correct rc:.istancc, replace the ignition coil. 

Check with the highest ohmmeter range for conti· 
nuity between the red/yellow l cc~d .md the coil core and 
between the plug leach .tnd the coil core. If there is 
any rc,tding, the co il is shorted and mu)t be replaced. 
Also, replace the ignition coil if either spark plug lc.td 
shows visible damage. 

TIMING ADVANCER 
The timing advancer is a device that advances the 

ignition timing (makes the spark plugs fire sooner) as 
engine rpm rises. It consists of two weights and two 
springs connected to the timing cam that opens the 
contact breaker points. The more that the engine speed 
rises, the more that the weights arc thrown out against 
spring tension, turning the cam in the direction of crank· 
shaft rotation and causing the points to open sooner. 

If the mechanism is damaged, has weak or broken 
spring(s), or docs not move smoothly, the ignition timing 
will not advance smoothly or it may stick in one position. 
This will resul t in incorrect timing at certain engine 
speeds, causing poor engine performance. Failure to 
advance at all will cause poor high speed performam:c, 
and excessive advance will cause knocking and poor low 
speed perf ormancc. 
Ignition Timing/Engine rpm Relationship 

f-. - 1(00 
2670± 190 

1- 22.5° / 2 10,0±200 c 

15° 1soo+200 
- 100 0 

0 1000 2000 3000 11000 5000 
Engine rpm 

Inspection and lubrication 
Remove the timing advancer (Pg. 48 ), and check 

that the mechanism moves smoothly by hand and that 
no parts arc visually worn or damaged. Wipe the ad
vancer clean, apply oi l to it, and fill the groove in the 
advancer body with grease in accordance with the peri
odic maintenance chart (Pg. 180). 

Replace the advc~nccr (Pg. 49 ), adjust the timing 
(Pg. 12 ), and check it with a strobe light for both 
low and high speed operation (Pg. 13 ). If the timing 
differs from that which is shown in the graph (Fig. 568), 
replace the timing advancer with a new one. 

SPARK PLUGS 
The spark plugs 1gn1te the fu el/air mixture in the 

combustion chambers. To do this effectively and at the 
proper time, the correct spark plugs must be used, .tnd 
the spark plugs must be kept clean and adjusted. 

Spark Plug 

6) 

0. 7-0.8 mm ·--"' 

I. 1 crminal 
2. Cement 
3. Wire Ring 
•1. Ga!>ket 
5. lnsul.nor 
6. Center Electrode 
7. Side Electrode 

Tests have shown the NGK B-SES or NO W24ES 
set to a 0.7 ~o.s mm gap to be the best plug for general 
use. But since spark plug requirements change with 
ignition and carburetion adjustments and with riding 
conditions, this plug may have to be replaced with one 
of the next higher or lower heat range. Whether or not 
a spark plug of a different heat range should be used 
is generally determined upon removing and inspecting 
the plug. 

When a plug of the correct heat range is being used, 
the elecLrodes will stay hot enough to keep all the 
carbon burned off but cool enough to keep from damag
ing the engine and the plug itself. This temperature is 
about 400- 800°C (750- 1450° F) and can be judged 
by noting the condi Lion and color of the ceramic insu
lator around the center electrode. If the ceramic is 
clean and of a light brown color, the plug is burning 
at the righ L tempera turc. 
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Spark Plug Condition 

Carbon Fouling Oil Fouling 

A spark plug for higher operating temperatures is 
used for racing and other high speed applications. Such 
a plug is designed for beuer cooling effi ciency so that 
it will not overheat and thus is often called a "colder" 
plug. If a spark plug with too high a heat range is used
that is, a "cold" plug that cools itself too well- the plug 
wi ll stay too cool to burn off the carbon, and the carbon 
wi ll collect on the electrodes and the ceramic insula tor. 
If enough of this carbon collects, it may prevent a spark 
from jumping across the gap, or it may short the spark 
out by bridging across the elec trodes or by conducting 
along the outside of the ceramic. Carbon build-up on 
the plug can also cause the elc: trodes to heat up red-hot, 
which will cause preignition, indicated by knocking, 
which in turn may eventually burn a hole in the top of 
the piston. 

A spark plug in the lower heat range is used when 
engine temperature is comparatively low such as for 
constant ci ty usc or during the break-in period when 
the motorcycle is not operated at high speed. Such 
a plug is designed to hold the heat and thus is often 
referred to as a "hotter" plug. If a "hot" plug is used 
for racing or other high speed usc, the plug will be too 
hot, causing engine overheating and preignition. 
Inspection and replacement 

Remove cdch plug dnd inspect the ceramic insulator. 
If the insulator is clc,an and ha:. d light brown color, 
the correct plug b being u~ed. If it is fou led black, 
ciMngc to the "hoLLer" NGK B-7ES. If the ceramic is 
burned whi tc and the electrodes ..re burned, replace the 
plug with the "colder" NGK B·9ES. 1-lowevcr, if the 
spark plug )ti ll foul' or overhedt~ after ch<~nging to a 
houer or colder plug, the cau~c of the trouble may be 
o ther than the spctrk plug ~uch d~ fau lty carburetion or 
ignition timing. 
CAUTION : When the type of riding changes-for exam· 
pie, a change to faster riding after the break-in period is 
over-the spark plugs should be inspected and changed 
if necessary. The NGK B·7 ES plug in particular can 
damage the engi ne if used for high speed rid ing. 

Clean the elec:trode) .tnd the cerdmic insulator around 
the center electrode by 'crc~ping off .my deposits dnd 
cleaning the plug in a high fldsh point )Oivent of some 
kind. If the gdp has widened, reset it to the standdrd 
0. 7 - 0.8 mm gdp. If the electrodes arc badly worn 
down or burned, replace the plug. A plug must also 
be replaced any time there is visible damage such as 
cracked ceramic or ddmagcd threads, 
NOTE : If the :.p..rk plugs arc replaced by any other 
than the recommended NGK B-7ES, B-8ES (standard) 
or B-9ES, make sure that the replacement plugs have 
tJ1e same: 

Normal Operation Overheating 

(l) thread pitch 
(2) reach (length of threaded portion must be 

19 mm) 
(3) didmeter (diameter at thread~ mu)t be 14 mm) 
(4) electrode configuldtion ('t<tnd..rd, not projected 

Plug Reach 
in~u l ,ltor or r.tcing) 

Too short 
B-8HS 

12.7 mm 

builds up here 

Corrcc t reach 
B-8ES 
19 mm 

14 mm 

If a plug with the wrong thre.td pitch or thread 
diameter is used, the cylinder head will be d.tm.tgcd. If a 
plug with too long or )hort a reach is used, c.trbon will 
build up around the plug or plug hole threads, possibly 
causing engine damage and mdking the old plug difficult 
to remove or the new one difficult to install. 

STARTER MOTOR CIRCUIT (Only on KZ400D) 
The starter motor circuit includes the starter button 

(switch), starter relay, battery, and starter motor. When 
the ignition switch is on and the starter buuon is pushed, 
a small amount of current nows through the switch and 
the relay coil. This current magnetizes the relay core, 
which then pulls the armature to it, closing the relay 
contacts. The closed con tac ts complete a circuit for 
the starter motor, and the motor turns. The reason for 
using a relay instead of using the switch to turn on the 
starter motor directly is that the starter motor requires 
much current - enough that relatively thick wire is 
necessary to carry the current to the starter motor. 
Because it is not practical LO put a hedvy switch on the 
handlebar and h<~ve l.trge wires running to it, the 
starter switch is made to carry just the light relay coil 
current, and heavy contacts inside the rei a y carr~· the 
starter motor current. 
NOTE : Because of the large amount of current, never 
keep the starter buuon pushed any time that the starter 
motor will not turn over, or the current may burn out 
the starter motor windings. 

The starter motor is installed with a sprocket and 
chain arrangement to transmit starter motor rotation to 
the crankshaft. In place of the solenoid used in auto· 
mobiles, a clutch (Pg. 170) dbengagcs the starter motor 
once the engine starts. 
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Starter Motor Circuit • 

Starter Motor 

Ballery 

Fig. 57 5 shows starter motor cons truction. The field 
coils arc wound around four cores, forming the yoke, 
and the armature windings arc connected to the com· 
mutator and receive their current through the brushes. 
If the brushes arc not making good contact, no starter 
motor currcm wi ll flow at all since the field coi ls and 
armature windings arc connected in series, and the motor 
will no t rurn over. A short o r open in a coil or winding 
may also cause the motor to be inopera tive. Particles 
from brush wear may be another cause of starter motor 
f,lilure; these particles may get onto the bearing at the 
rear of the motor, causing heat seizure. 

GeMs arc provided at the ou tput side of the s tarter 
motor. These gears reduce the rotational speed of the 
drnMture to give more power to the output ~haft. 

Carbon brushes 
Worn brushes or weak springs will cause poor brush 

contact. 
Mcdsurc the length of the brushes, and replace both 

if either one is worn down to less than the service limit. 

Table 91 Starter Motor Brush Length 

Standard Service Limit 

11.0- 12.5 mm G mrn 

Starter Motor Construction 

) ,-

Ignition Switch 

Carbon Brushes 

Armature 

Starter Relay 

StJrter Bunon 
I 

Engine Stop Switch 

--

Spring tension should be 495-605 grams but a spring 
can be considered serviceable if it will snap the brush 
firrn~y in to place. 

Commutator 
A dirty or damaged commutator will result in poor 

brush contact and cause the brushes to wear down 
quickly. In addition, particles from brush wear accum· 
muldting between commutator segments mdy CdUSe 
partial shorts. 

Correct the commu t.ttor ~urface if necessdry with 
fi ne emery cloth , and clc.1n out the grooves <I> illu>· 
u·.1tcd. Determine as accur.ncly '" possible the depth 

@ @ @ 

1. Shaft 
2, Sprocket 
3. 0 Ring 
4 . Grease Sed I 
5. Gears 
6. End Plate 
7. Field Coil 
s. Armature 
9. Armature Winding 

10. Cores 
I I. 0 Ring 
12. Brush Plate _J _ 
13. Spring -r· 
14. Brushes 
15. Commutator 

@ 
16. End Cover 
17. Yoke Assembly 
18. End Cover 
19. Screws 
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of the grooves between commutator segments. Replace 
the armature with a new one if the groove depth is less 
than the service limit. 

Commutator 

Segment @ 
Bad 

Table 92 Commutator Groove Depth 

Standdrd Service Limit 
0.5-0.S mm 0.2 mm 

Using the R x 1 ohmmeter range, measure the re· 
sistance between each two commutator segments. If 
there is a high resistance or no reading between any 
two segments, a winding is open and the armature must 
be replaced. 

Segments 

Using the highest ohmmeter range, measure the re
sistance between the commutator and the shaft. If 
there is any reading a t a ll , the arma ture has a short 
and must be replaced. 

Even if the foregoing checks show the armature to 
be good, it may be defective in some manner not readily 
detectable with an ohmmeter. If all other starter motor 
and starter motor circuit components check good, but 
the starter motor sti ll does not turn over or only turns 
over weakly, replace the armature with a new one. 

Field coils 
Using the R x 1 ohmmeter range, measure the re

sistance between the + side carbon brush and the starter 
motor lead. If there is not close to zero ohms, the 
field coils have an open and the yoke assembly must 
be replaced. 

Field Coil Test Ohmmeter 

S tarter Wire 

Brush 

Field Coil 

Using the highest ohmmeter range, measure the re
sistance bet ween the + side carbon brush .md the yoke 
(housing). If there is any meter reading, the coils arc 
shorted to ground and the yoke asscmbl y must be 
replaced. 

Yoke 

Carbon Brush 
• 
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St arter Relay Contact Test 
Red/Yel low 

I Starter Bu Lton 
I I I I 

Starter Black 
Relay 

Starter Motor Le<~d 
8tqq. l.J 

'Y .,.,n 
Ohmmeter 

Starter relay 
Dbconncct the ~•~rter motor le<~d I rom the ,tarter 

relay, and connect an ohmmeter set to the R x 1 range 
across the relay terminals. Push the starter buuon, and 
sec if the meter reads t.cro ohms. If the relay makes a 
single clicking sound and the meter reads zero, the relay 
is good. If the relay clicks but the meter docs not read 
zero, the relay is defective <~ nd must be replaced. 

If the relay docs not cl ick at all, disconnect the other 
two leads (black and yellow/red), and mct~;urc the re
sistance across them. If the resistance' is not close to 
zero ohms, the re1,1y is defective. 

../ 

However, if there is zero ohms resistance, the relay 
may be good; check that there is actually voltage to the 
re lay before deciding that the re lay is defect ive. To 
check for the volt;1ge, firs t turn the meter to 30 VDC, 
connect the - meter lead to the yellow/ red lead which 
was disconnected from the relay, and connect the + 
meter lead to the black load. When the star ter button 
is pushed, the meter should read baltcry voltage. If it 
does not, there is wiring trouble. If the meter reads 
battery voltage but the relay docs not click, the relay 
is defective. 

,., 
Brown White 

lgni tion Switch 

/ 
@ e Black 

Ballery 

I I I 

STARTER MOTOR CLUTCH, CHAIN 
(Only on KZ400D) 

Fig. 585 shows stdrter motor clutch con~~ruction. 1 he 
clutch body is fixed to the crankshaft through the 
rotor. When the starter clutch sprocket rotates in the 
direction of the arrow, each of the three rollers is 
wedged into the more narrow space between the clutch 
body and the starter clu tch sprocket hub (the portion 
julling out from the sprocket). thereby locking the clutch 
body and starter clutch sprocket together. With these 
two locked, starter motor rotation is transmitted to the 
crankshaft through the starter chain, starter clutch 
sprocket, rollers, clutch body, and rotor . 

When the engine starts, at rir~t friction with the 
starter clutch sprocket (and at higher speeds, inertia) 
moves the rollers back against the tension of their springs 
so that they no longer serve as wedges locking the clutch 
body and starter clutch sprocket together. In this 
manner, the engine rotates freely without forcing the 
starter motOr to turn with it. 

Starter Motor Clutch 

I. Sprocket 4. Spring Cap 
2. Starter Clutch 5. Spring 
3. Roller 6. Crankshaft 

If the rollers or the starter clutch sprocket hub 
becomes damaged or worn, the rollers may lock in 



place so that the starter motor will not disengage when 
the engine starts. On the other hand, roller or sprocket 
hub damage could prevent the clutch from engaging 
properly, causing the SIMLer motor to run freely without 
transmitting the rotation to Lhe crankshaft or to make 
noise while transmilling ro tat io n. 

Clutch inspection 
Remove the dynamo -;over, and turn the rotor by 

hand. When turning the rotor counterclockwise, the 
starter clutch sprocket should turn with the rotor, but, 
when turning the rotor clockwise; the sprocket should 
not turn . If the clutch docs not operate as it should 
or if it makes no ise, disassemble the starter mo tor clu tch 
(Pg. 4 5) , examine each part visually, itnd replace any 
worn or damaged parts. 

Starter chain inspection 
Remove the ~ LMtcr chain (Pg. 46 ). hold the chain. 

tdut with <1 force of dbOut 5 kg in somcmttnner)uch a) 
the one ,hown in Fig. 587, dnd measure .t 20-link length. 
Since the chain may wear unevenly, take measurements 
at several places. If any measurement exceeds the 
service limit, replace the chain. 

-

i 
-~ 

20-link Length 

Table 93 Sta rter Chai n Length 

Standard Service Limit 
155.5 mm 157.8 mm 

IGNITION SWITCH 
The ignition switch has three positions: off, on, and 

park. In the off position, all circuits arc IUrncd off and 
the key can be removed from the switch. In the on 
position, the motOrcycle can be started, all electrical 
equipment can be used, the headl ight , tai l light, and 
meter illuminating lights arc lit, and the key is held in 
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the switch so that it can not be removed. In the park 
position, the tail light goes on so that the motorcycle 
ean be more safely stopped along the road at night, 
all other electrical circuits are cut off, and the key can 
be removed from the switch. 

Testing the switch 
Table 94 shows the internal connections of the 

ignition switch for each switch position. To check the 
switch, disconnect the lead plug from the switch, and 
usc an ohmmeter to verify that there is continuity (zero 
ohms) between all the connections that arc listed in the 
table for each switch posit ion, and that there is no conti
nuity between the leads that arc not connected. If the 
switch has an open or short, replace the switch with a 
new one. 

Br \V 

Bt R 

Table 94 Ignition Switch Connections 

LEAD BAT IG TL I I L 2 
OFF 

ON - - ~ :-P.trl.. • COLOR White Brown Blue Red 

HEA DLIGHT CI RCUIT 
The headlight circuit is shown in Fig. 590. When 

the ignition swi tch is turned on, the headlight circuit 
is comple ted, tu rning on the headlight, tai l light, and 
meter illumination lights. The dimmer swi tch is used 
to select high or low beam. When the headlight is on 
high beam, the high beam indicator light is also liL 

A headlight switch is provided on the European model. 
The center PO position of the headlight switch turns on 
the city light and the tail light for driving in the city 
after dark. When the switch is turned ro the ON position, 
the city light stays on even though the headlight is lit too. 
High or low beam can be selec ted only when the headligh t 
swi tch is in the ON position. There is also a PASS po
sition of the horn/passing button. This position is spring 
loaded, and can be used to turn on the passing beam 
whether the headlight is turned on or noL When the 
button is pushed to PASS, the headlight high beam 
(passing beam) comes on to signal the driver of the 
vehicle ahead that you arc about to pass him. The 
pass ing beam goes off as soon as the button is released. 
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Headlight Circuit 
Horn/ Passing Dimmer 
S"i tch Switch 

HI Lo 

: ~--~ (} r\ 
: ,- ... , ·"' 
: '" .. 1'7\. ·······• ····4--t+' 

Bl 

Headlight 
Switch 

········-. . Po ; .... - .. i: ,... . . 
ON: ::; d(l iOFF 

I l I : : 
0 • • • ............... :~· 

~ : 

srj R!Bk Y---t: --;·E1· ·· 
. ~y J, 

: ·:: B . R .•• . r : 
- - - - - - - US model 
........................... European model 

6P Bl 

Br[ R/~k RlY 

Headlight 
;I " R/Bk 

I ( 1- Bk/Y 
I\ ~ 

C .... 1- R/Y 
ity Light \ :;;;;v 

, '----- Bk/Y · ""'''~R---' ' '-' 
'---- ·W/Br - -'·"'=)---~r-~7--' ...... ,___ 

R/ Bk 

4P 
Br 

R 

Bk/Y 

IY/ Br 

Br Bl 

IG " 1- IV 
BATo-t-; 11--.!!.~-....J 
Tl.t o-r-; 

6P Bl 

p Brake/Tail 
Light 

High Beam 
Indicator Light Bk/ Y 

9P 
TL2 / R 

I . . S . h 4P 

+ -
Battery 

gno to on wotc 

The same bulb is used for both the tail light and the 
brake light, but the bulb has a separate filament for each 
light. The taillight filament is controlled by the headlight 
circuit. The brake light filament is controlled by the 
brake light circuit, which is explained in the following 
section. 

Headlight trou ble 
If the headlight does not light, check to see if the 

bulb has burned out. If the bulb has burned ou t, the 
sealed beam unit must be rcpalced. On the European 
model the hcadligh t bulb or city light can be replaced 
separately as the headlight is of semi-sealed construction. 
If the bulb is good, check the dimmer switch and the 
headlight siwtch. Tables 95 and 96 show the connections 
in the dimmer switch for both high and low beam, and 
the connec tions in the headlight switch. Disconnect the 
leads to the dimmer switch or headlight switch, and usc 
an ohmmeter to sec that only the connections shown 
in the tahle have continuity (zero ohms). If the 
switch has an open or a short, it can be disassembled 
for repair. The contact surfaces may be cleaned, but 
no in tcmal parts arc available for replaccmcn L If any 
parts are not repairable, the switch must be replaced as 
a unit. However, if the dimmer swi tch or headlight 
switch is good, check the ignition switch, the wiring, 
and the dynamo. 

St R/Bk 

R/Y s 

Gr 0 

Table 95 Dimmer Switch Connections 

Color R/ Y Blue R/ Bk 
High Beam 

Low Beam 

R e. 

8lc A/Y 

• .. 
Table 96 Headlight Switch Connections 

(Only on European model )· 

Color Brown Blue Red 

OFF 

PO • ~ 
ON • • .. 

T bl 97 H /P s . h c a.. e orn asstng w1tc ti on nee ons 

Color Black rTn R/ Bk Brown 

OFF 

ON ~ .. ~ ~ 
Switch Horn o . . :. . .. .,, ,b 

If the headlight lights but does not light brightly, 
the trouble may be that the headlight is of improper 
wattage or that the dynamo is not supplying sufficient 
current. However, the trouble may also be caused by a 
short or a component drawing too much current in some 
other part of the electrical system. 



Taillight trouble 
If the tail light docs not go on when the ignition 

switch is wrncd on (or for the European model when 
the ignition swi tch is turned on and the headlight switch 
is turned to PO position), the filamen t is probably burned 
out. However, if the bul b is good, check the wiring, 
ignition switch, headlight switch, fuse and battery. 

BRAKE LIGHT CIRCUIT 
The brake light circuit is shown in Fig. 594. When 

the ignition swi tch is turned on, the brake light goes 
on whenever the circuit is closed by ei ther the front 
or rear brake light switch. The same bulb is used for 
both the brd ke and tail I igh ts as explained in the 
preceding section. 

The KZ400S front brake light switch is mounted on 
the front brake lever booy and operated mechanically 
when the brake lever is pulled. The KZ400D has a 
pressure switch installed in the brake fl uii:t line, and is 
operated by fluid pressure when the brake lever is pulled. 
The front brake swi tches never requi re adjustment and 
so are not designed to be adjusted. They can not be 
disassembled for repair and must be replaced when 
defective. 

The rear brake light switch for both models is a 
plunger type switch actuated by a spring attached to 
the rear brake pedal. It can be adjusted by changing 
its position higher or lower in the mounting bracket 
(See Pg. 20). 

The brake light failure indicator switch is in the brake 
light circuit as d warning device to indicate during vehicle 
operation whether or not the brake light is functioning 
properly. Brake light failure may be due to a burned 
out bulb or some other failure in the brdke light circuit. 

Brake light circuit trouble 
Brake light circui t inspection involves the front brake 

light switch, rc.ar brdkc light switch, brake light, brake 
light failure indicator switch, brdkc light failure indicator 
light, and wiring. 

Brake Light Circuit 

IG ~ llrown 

BAIT While 
/ 

f-

-

Front Brake 
Ught Switch 

;T, 

Orown 

While 

-..:-
B.111rry -=... --

Brown 

Blue 
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[I) Front brake light switch inspection 
• Disconnect the front brdkc light switch leads. 
• Set an ohmmeter to the R x 1 range, connect the meter 

to the switch terminals (KZ400D) or switch leads 
{KZ400S), and determine whether or not there is 
continuity whenever the front brake lever is squeezed. 
If there is no continuity, replace the switch. 

KZ4000 

KZ400S 
----·-----------------

Brake 

NOTE (when the front brake light switch is replaced 
with a new one): 

I. If brake rluid spills when the switch is replaced, 
painted or chromed surfaces may become damaged. 

Rear Brake 
L.ight Switch 

;r. 
7 

Blue 

Blur Blue 
:: 

or •• ~e/ r.; I 
ght u 

< ' Ol•ck/Yellow Bl>ek/Yellow c 
/ 

I I I Brown 

~ 

Br.~ke Light Failure . . lndocator Loght 

Blue 

Black/Yellow 

Grccn/Wiutc 

Rrd 

Or•~e Lll!llt FJIIurr 
Indicator SwiiCh 
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If any fluid spi lls on the fender or elsewhere, wipe 
it up immediately. 

2. Apply a small amount of a non-permanent locking 
agent such as Kawasaki Liquid Lock-K to the switch 
threads before mounting the switch. However, so 
that no Lock-K will ge t mixed in with the brake 
fluid, do not apply any on the lower fourth of the 
threads. 

3. After the switch has been installed, air bleed the 
front brake lines. 

[II) Rear brake light switch inspection 
• Disconnect the rear brake light switch leads. 
• Inspect in the same way that th~ front brake light 

switch was inspected. If there is no continuity when
ever the rear brake pedal is depressed, replace the 
switch. 

[Ill) Brake light fail ure indicator switch inspection 
•Turn on the ignition swi tch, and apply the brakes. 

At this Lime the indicator light sho• .d go on. 
• With the brake applied, remove the brake light bulb. 

At th is time the indicator light should stil l be lit. 
•With the brake applied and the bulb removed as in 
the previous step, release the brake. The indicator light 
should nash at a rate of 70- 170 times a minute. 
If the above condi tions arc met, the brake light failure 
indicator switch is functioning properly. 

Switch 

Table 98 Indicator light Operation 

Br" kcs Components 

Brake Being /\ppl icd 
/\11 Normal 

Br<~ke Light Hurncd Out 

13r.tkc Not Appl icd 
All Norm,ll 

Brake Light Burned Out 

[IV) Brake light ci rcuit inspection 
(in all the measurements the- meter lead goes to chassis 
ground) 
(1) Even though the brake light lights, the indicator 

light docs not· go on: 
• Measure ballery voltage. 
• Turn on the ignition switch. 
• Set a voltmeter LO the 30 VDC range, and connect 

the meter to the blue indicator switch lead and to 
ground without disconnecting the indicator switch. 
If the voltage is less than ballery voltage, the wiring is 
defective. 

• Measure the voltage between the green/white indicator 
switch lead and ground. If the voltag.:: b less than 
bauery voltage, the indica tor light is burned ou 1; if the 
vol tage is the same as battery voltage, the indicator 
switch is defective. 

(2) The brake light is burned out , and, with neither 
brake .1pplicd, the indicdtor light doesn't flibh: 

a. the indic,nor light lights without flashing 
• Measure bauery vol tagc. 
• Turn on the ignition switch. 
• Set a voltmeter to the 30 VDC range, and measure the 

vol tage between the blue indicator swi tch lc,ld .tnd 
ground. If the voltage is less than bauery voltage, the 
indicator ~witch is defective; if the voltage is the )ame 
as the batLery voltage, either the front or the rear 
brake light switch is defective. 

b. the indicator light docs not light 
eMeasure bauery voltage. 
•Turn on the ignition switch. 
• Set a voltmeter to the 30 VDC range, and m.:a~ure 

the voltdgc be tween the green/ white indicator )Witch 
lead dild ground. If the voltage i~ l e~s th t~n b,mery 
vol tage, the indicator light is burned out ; if the volt<~gc 
is the s.tme d) baucry voltage, the indic.nor ~witch b 
defective. 

{3) Although the br.tkc light is not burned out, the 
indic,nor light either lights even when neither brake 
is l!cing ,1pplied or flashes: 

Brake Light Indicator Light 
On On 
orr On 
orr Off 
orr Flashes 
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a. the indicator light docs not go off when the brake is 
released 

• I f the brake I ight also won't go off when the brake is 
released, the brake light swi tch is defective; if it doesn't 
light, the indicator switch is defective. 

b. the indicator light flashes 
• Measure the battery val tage. 
• Turn on the ignition switch . 
• Set a voltmeter to the 30 VDC range, and connect 

the meter to the blue indicator switch lead and to 
ground. Apply one of the brake~. and note the voltage. 
If the voltage b le:.s than bdttcry voltage, the wiring is 
defective; if the voltdge b the same ,,s bauery voltage, 
the indicator 'witch is defective. 

TURN SIGNALS 
A wiring dittgram of the turn ~ignal circuit is shown 

in Fig. 5(,9 . When the ignitilln switch is on and the 
turn )ign,li switch b turned to R or L, a ground is 
provided for the ci rcu i 1 ~o currcn L c,m fl ow. Current 
10 the right or left turn 'igrltlb fl ow) through the closed 
contac ts <~nd the rc~i,tt~nce wire inside the turn signal 
rclcty, and the turn ~ignctb go on. I he resistance wire 
quickly he<~b up, cxp<111d,, and allow, a ~pring 10 pull 
the corHdCt> open. When the cont.icts have opened, 
the circuit i\ broken, the turn signals go off, and the 
resistance wire coob and con tracts, closing the contacts 
so lh<tt the cycle can begin agdin. ·1 he indicator light 
in the tum ~ignt~l circui 1 fla>hcs on and off with the 
turn signal~ to indicate that they arc working properly. 

Since the lllrn ,ignal rel.1y b de igncd to operate 
correctly only when two turn signals (one front and one 
rear) and the !Urn ,ignal indicator light are properly 
1.onneltCd in the dn.uit. trouble m.1y rc~ult from a 
bu rnccl au I bulb, d but b of incorrect wall age, loose 
wiring, a, well •b from c1 defect in the rcl<~y itself. In 
general, if the trouble with the circuit b common 10 
both right .111d left turn 'igrl,lis, it is probably caused 
by a defective turn 'ignill rel.ty, ·•I though it may be due 

Turn Signal Circuit 

While 

+ 
B.1ttcry 

Fu..c 

to a bad switch, wm ng, or baucry. If the trouble is 
with only one side- ei ther right or left- then the relay is 
not at fault since the same relay is used for both sides. 

Turn signal trouble 
( I)Neither right nor left turn signals come on at all: 

eCheck that battery voltage is normal. 
• Unplug the relay leads and usc an ohmmeter 10 
check that there is continuity {clo)e to zero ohms) 
between the relay terminals. If there is no ohm
meter reading, or if there b several ohms resistance, 
replace the relay with a new one. 

• I f the relay chcct..~ good, turn the meter to the 
30 VDC rdnge, connect the + meter ledd to the 
brown lead th.ll w.t, dbconnccted from the relay, 
dnd connect the meter le.td to the orange lead. 
With the ignition )Witch on, nr)l \Witch the turn 
signal switch to the R and then to the L position. 
The meter )hould register bdltcry voltage at either 
position. If it doc) not, the fuse, ignition ;witch, 
or wiring i) at f<1ul1. If bdllcry vollt1gc b read on 
the meter but lhc lllrn ~igndb will )till not work 
when Lhc rel.ty b reconnected, then recheck all wir
ing connection), 

Or.tngc 

R I urn Sign.tl !>witch 

Turn Sign.tl Rcl•y 

Brown 
Rcsi,IJncc Wire - l--1 

COOI3Ch -i·-- 1--

-1 urn Sign.tl lndic.uor Light 

I urn ~ign.tl 

.............. Light ~ ...... 
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(2)Both right or both left turn signdls come on and 
stay on or flash too slowly: 
.Check th.u bauery voltage is not low . 
.Check that .111 wiring connections arc good . 
.Check that the turn signal bulbs dnd indic,nor bulb 

Me of lhc correct wauage. 
• I f .til of the above check good, rep lace the relay. 

(3)A single light on one side comes o n .tnd ~lays o n: 
• Either the light that docs no t come on b burned 

out or of lhc incorrect w.tll.tgc, or the wiring i!> 
broken or improperly connected. 

(•I)Neithcr light on one side comes on: 
• Unle\s both lights for thdt side Me burned out, the 

trouble is with the turn signal switch. 
(S)Fldshing rate is too fast: 

• I f thb occurs on both the right dnd left ~ides, check 
lhdt the baucry h not being overcharged (indicdting 
a defective regulator). If the dynamo and the baucry 
voltage ..rc normal, replace the turn ~igna l relay. 

• If thi' occurs on only one side, one or both of the 
!Urn ~igmr l bulbs arc of too high a wa ltagc. 

HORN 
rhc horn circuit and construction Me shown in 

Fig. 60 1. When the horn buuon is pres~cd with the 
ignition ~witch on, the horn is grounded to complete 
the horn circuit. Current then flows through the horn 
cont.rcl\ <1nd horn coil, magneuzing the iron core. The 
magnetited iron core pulb on the arm.tture dnd dia· 
phr<~gm a,\cmbly, lhc movement of which pu~hc' open 
the cont<~Ch, interrupting the current flow. Since the 
core now lo .. es its magnctbm, the armature .md dia
phrt~gm ,r\sembly springs back to its original position, 
closing the corllacts. Th is cycle repeab until the horn 
bullon is rcl ca~cd . Since CdCh cycle l<lkcs only d 

fraction of t1 second, the diaphragm moves f,r~t enough 
to produce 'iound. 

Horn Construction 

c ., --.... -

Armature 

., 

I 

~r ---

The contacb wear down after long usc, rcqumng 
adjustment from time to time (Pg. 22). If the horn 
itself is determined to be til fault and adju~tment fails 
to correct the trouble, the contact) or some other 
component in the horn is defective. The horn cannot 
be disassembled and must be replaced if defective. 

Horn trouble 
.Check that baucry voltage is normal. 
• Disconnect the leads to the horn, and connect to the 

horn leads a multimetcr set to the R x I range 
to check for continuity {close to zero ohms). If the 
reading is ~cvcral ohms or if there is no redding dt all, 
repldc:c the horn. 

• If the reading is very close 10 zero, set the multimeter 
to the 30 VOC range, and connect the meter to the 
leads that wcrr disconnected From the horn. The + 
meter lead goes to the brown lead, and the meter 
lead goes to the black lead. With the ignition switch 
o n, pres~ the horn button. The meter should rcgbtcr 
battery volt.age. If it does no t, the fuse, ignition 
switch, horn buuon, or the wiring is at Fault. 

• I f the meter docs show bauery voltage, indicating that 
the horn trouble lies within the horn itself, and adjust
ment faib to correct the trouble, replace the horn. 

NOTE : Do not loosen the armature mounting since 
doing so would .rltcr the armature position such that the 
horn would prob.tbly have to be replaced . 

SPEEDOMETER, TACHOMETER 
The speedometer and the tachometer arc scaled units 

which cannot be disassembled. If either fai ls to work 
sa tisfactOrily, it must be rep laced as a complete unit. 

The speedometer and tachometer illumination lights 
and the indicator I igh ts arc independent .tnd can be re
moved for replacement if necessary. 
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REF .NO. TOOL NO. DESCRIPTION 
1 57001-101 VALVE SEAT CUTTER 30° 
2 57001·1 02 VALVE SEAT CUTTER 45° 
3 57001·360 INLET VALVE SEAT CUTTER 75° 
4 57001·361 EXHAUST VALVE SEAT CUTTER 75° 
5 57001·1 06 VALVE SEAT CUTTER HOLDER 
6 57001-162 VALVE GUIDE REAMER 
7 56019-111 MASTER CYLINDER STOPPER REMOVER 

8 57001·132 MASTER CYLINDER RING DRIVER 
9 57001-137 STEM BEARING DRIVER 

10 57001-294 STEM BEARING DRIVER ADAPTER 
1 I 57001-139 BEARING DRIVER HOLDER 
12 56019-040 ENGINE SPROCKET HOLDER 
13 57001-380 TRANSMISSION CIRCLIP DRIVER 
14 57001-110 SPARK PLUG WRENCH 
15 57001-163 VALVE GUIDE ARBOR 
16 57001-288 WHEEL BEARING DRIVER "A" 
17 57001-289 WHEEL BEARING DRIVER "B" 
18 57001-290 WHEEL BEARING DRIVER "C" 
19 57001-138 STEM CUP DRIVER 
20 57001 -285 SHIFT DRUM BEARING DRIVER 
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REF.NO. TOOL NO. DESCRIPTION 
21 57001·134 STEM NUT WRENCH 
22 57001·179 FRONT FORK CYLINDER HOLDER ASSEMBLY 
23 57001-181 FRONT FORK CYLINDER HOLDER ADAPTER 
24 57001-370 CYLINDER HEAD BOLT WRENCH HANDLE 
25 57001-371 CYLINDER HEAD BOLT WRENCH SOCKET 10 mm 
26 57001-372 CYLINDER HEAD BOLT WRENCH SOCKET 13 mm 
27 57001·115 PISTON RING PLIERS 
28 57001·158 STEM BEARING PULLER 
29 57001·166 STEM BEARING ADAPTER 
30 57001·241 VALVE SPRING COMPRESSOR ASSEMBLY 
31 57001·242 VALVE SPRING COMPRESSOR ADAPTER 
32 57001·244 VALVE SPRING COMPRESSOR CENTER SHAFT 
33 57001·167 BALANCE ADJUSTER 
34 57001·191 FRONT FORK OIL SEAL DRIVER 
35 57001·254 DYNAMO ROTOR PULLER 
36 57001-255 DYNAMO ROTOR HOLDER 
37 57001·165 CYLINDER HEAD HOLDING PLATE 



http://www.kz400.com 
APPENDIX 179 

® 

® 

REF.NO. TOOL NO. DESCRIPTION 

38 57001 ·127 VACUUM GAUGE 

39 57001-401 VACUUM GAUGE ADA PTER 

40 57001-400 OIL PRESSURE GAUGE ADAPTER 
41 57001·123 COMPRESSION GAUGE 
42 57001 -350 VALVE CLEARANCE ADJUSTER 
43 57001 -164 OIL PRESSURE GAUGE 
44 57001-910 PISTON PIN PULLER ASSEMBLY 
45 57001 -912 ADAPTER "A" - Not used for KZ400 

46 57001 -913 ADAPTER "B" 

47 57001-914 ADAPTER "(:;" - Not used for KZ400 

48 57001 -265 K ICK SHAFT OIL SEAL GUIDE 
49 57001 ·264 SH IFT SHAFT OIL SEAL GUIDE 

50 57001-340 PISTON BASE 
51 57001-921 PISTON RING COMPRESSOR ASSEMBLY 

52 57001 ·208 FUEL LEVEL GAUGE 
53 57001 -226 VACUUM GAUGE 

54 57001 ·154 RETAINING RING PLIERS 
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PERIODIC MA INTENANCE CHART 

Frequency 
After After Every Every 

See 
initial initial subsequent subsequent 

Operation Page 
800km 5,000 km 5,000 km 10,000 km 

Check, adjust brakes • • • 17 

Check, adjust clutch • • • 1 1 

Check, adjust carburetors • • • 9 

Check, adjust throttle cables • • • 9 

Check spoke tightness and rim runout • • • 137 

Clean fuel system • • • 181 

Clean, set spark plug gaps • • • 166 

Check brake fluid level • • • 143 

Check tire pressure and tread wear • • • 133 

Adjust camshaft chain • • 15 

Check, adjust points, timing • • 12 

Check valve clearance • • 14 

Check steering play • • 16 

Tighten bolts and nuts • • 183 

Check drive chain wear • • 139 

Clean air cleaner element • • 101 

Perform general lubrication • • 181 

Change engine oil • Every subsequent 3,000 km 181 

Change oil filter element • 1 Every subsequent 6,000 km 132 

Lubricate drive chain Every 300 km 139 

Check, adjust drive chain Every 800 km 20 

Check brake wear Every 10,000 km 144,146 

Change front fork oil Every 10,000 km 151 

Lubricate timing advancer Every 10,000 km 166 

Change air cleaner element *Every 10,000 km or after cleaning 5 times 101 

Change brake fluid *Every year or 10,000 km 143 

Regrease wheel bearings *Every 2 years or 20,000 km 138 

Regrease speedometer gear housing *Every 2 years or 20,000 km 138 

Regrease brake camshaft *Every 2 years or 20,000 km 147 

Lubricate steering stem bearings *Every 2 years or 20,000 km 148 

* Whichever occurs first 
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Engine Oil Change 
The engine oil and oil fil ter arc changed as follows: 

• Warm up the engine thoroughly, and the n stop the . 
engme. 

• Set the motorcycle up on its center stand, place an 
oil pan beneath the engine, and remove the engine 
drain plug and oil filter. 

• Wipe off the drain plug removing any steel filings 
which may be clinging to i L (the drain plug is mag
netic). 

• After the oil has completely drained out, screw the 
drain plug back in. Proper torque for the drain plug 
is 2.7-3.3 kg-m (1 9.5-24 ft-lbs). 

• Replace the oil filter with a new one if necessary, and 
check that i L is properly assembled (Pg. 27' ). 

• Install the oil filter tightening iLS bolt with 1.5-2.0 
kg-m (11- 14.5 ft-lbs) of torque. 

• Pour in 3 II of SE or SO class SAE I OW40, I OW 50, 
or 20W50 motor oil. 

NOTE: After the engine has been run and then stopped 
for a few minutes, the oil level should come to between 
the upper and lower marks. 

Fuel Line Cleaning 
Water or dirt dnywhere in the fuel system can cause 

starting difficulty, poor running, and lack of power. 
Clean out the lines as follows: 
• Turn the fuel tap to OFF. Unscrew the sediment 
cup a t the bouom of the tap, and clean out the water 
and dirt from it. Clean any dirt out of the fuel tap 
'tr.tincr. 

@Ring 

• If there was water inside the sediment cup, there may 
also be some in the fuel tank. Holding it container 
under the fuel tap, turn the tap to RES to drain the 
tank until gdsoline only comes out, dnd then close the 
tap. 

• Remove the plug from the side of each carburetor 
float bowl to drain the bowls. 

• Replace the plugs and the sediment cup. Make sure 
that the 0 ring is in the tap and that the strainer is 
not damaged during installation. 

General Lubrication 
Lubrication of exposed parts subject to rust with 

either SAE 30 motor oil or regular grease should be 
carried out periodically and whenever the vehicle has 
been operated under wet or rainy condi tions. Before 
lubricating each part, clean off any rusty spolS with 
ru)t remover. Badly rusted nuts, bolts, etc. should be 
replaced with new ones. 
• Lubricate the clutch cable, throule cables, and front 

brake cable (KZ400S) as shown in the figure. 

7 

• Lubricate the clutch lever pivot and brake lever pivot, 
and the exposed portion of the clutch inner cable and 
front brake inner cable. 

• Wipe off excess lubricant. 

• Wipe clean the throule grip inner surface and the 
lldndlebar where the throule grip fi to;, 

• Apply grea~e to the handlebar where the throule 
grip turns. 

• Apply a light coat of grease to the exposed portion 
of the throule grip inner cables dnd their catches in 
the throttle grip. 

• Fit the throulc cables into the thronle grip. 
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• Force grease into the filling until it comes out at 
both side~ of the swing arm, and wipe off dny excess. 

•Wipe off any dirt or grime from around the left foot 
peg, shift pedal, ctnd side stand. 

• Lubric.ttc the exposed metal surfaces around the shift 
pedal serr.1tion .111d the bolts and nuts for the left foot 
peg dnd side )ttUld. 

• Wipe off excc)S lubricant. 

• Wipe off .111y dirt or grime from around the right foot 
peg, brdJ...e peddl, dnd kickstarter pedal. 

• Lubricdte the exposed met<ll surfaces around the bolts 
.md nub for the right foot peg, brdke pedal, ctnd kick 
starter ped.tl. 

ttWipc off excC)S lubric.mt. 

• Oil lightly around the camshaft serrations and where 
the cam lever connects to the brake cable and the 
connecting rod (KZ400S). 

• Oil lightly the end of each drive chain adjuster, the 
camshaft serration, and the end of the brake rod. 

• Wipe off excess oil. 
• Lubricate the center stand pivot. 

• Oil lightly the carburetor link mechanism and the choke 
link mechanism. 
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TORQUE TABLE 
Tighten all bolts and nuts to the proper torque using an accurate torque wrench. A bolt or nut if 

insufficiently tightened may become damaged or fall out, possibly resulting in damage to the motor
cycle and injury to the rider. A bolt or nut which is over-tightened may become damaged, strip an 
internal screw, or break and then fall out. 

The following table lists the tightening torque for the major bolts and nuts: 

Metric English See Pg. 
Engine drain plug 2. 7 - 3.3 kg-m 19.5- 24 ft-lbs 27,51,181 
Oil fi Iter bolt 1.5- 2.0 kg-m 11 - 14.5 ft-lbs 27,51,181 
Engine mounting bolts (3) 3.4-4.6 kg-ni 25- 33 ft-lbs 25 
Engine mounting bracket bolts, front (3) 2.0- 2.8 kg-m 14.5- 20 ft-lbs 25 
Engine mounting bracket bolts, rear (2) 1.6-2.2 kg-m 11.5- 16 ft-lbs 
Breather cover bolts a</1 (4) 1.8-2.0 kg-m 13- 14.5 ft-lbs 26,32,35,38 
Cylinder head cover nuts a</1 (8) 2.5-3.0 kg-m 18- 22 ft-lbs 32,35,38, 70 
Cylinder head bolts a</1 (2) 2.5 - 3.0 kg-m 18- 22 ft-lbs 38,70 
Cylinder head bolts 61/1 (2) 1.1 - 1.3 kg-m 95- 113 in-lbs 38,70 
Camshaft sprocket bolts 6rf> (2) 1.4- 1.6 kg·m 10- 11.5 ft-lbs 34,37,70 
Rocker shaft nuts (4) 2.4-2.6 kg-m 18- 22 ft-lbs 15 
Dynamo rotor bolt 1 o</1 6.5-7.0 kg-m 47 - 51 ft-lbs 45,60 
Starter clutch Allen bolts a</1 (3) 3.3- 3. 7 kg-m 24- 27 ft-lbs 46 
Dynamo field coil Allen bolts 61/1 (3) 0. 7- 0.8 kg-m 61 - 69 in-lbs 43 
Dynamo armature Allen bolts 61/1 (3) 0. 7- 0.8 kg-m 61 - 69 in-lbs 43,44 
Engine sprocket nut 12- 15 kg-m 87 - 108 ft-lbs 53,63 
Crankcase bolts art> (4) 2.5-3.0 kg-m 18- 22 ft-lbs 59 
Crankcase bolts 6rf> ( 16) 0.8- 1.0 kg-m 69 - 87 in-lbs 59 
Balancer holder bolts 6<1> (8) 2.3- 2. 7 kg-m 16.5- 19.5 ft-lbs 66 
Balancer weight bolts 61/1 (2) 1.1 - 1.3 kg-m 95- 113 in-lbs 66 
Crankshaft bushing cap bolts ~ (4) 2.5-3.0 kg-m 18- 22 ft-lbs 66 
Connecting rod nuts a<l> (4) 3.5- 3.8 kg-m 25- 27 ft-lbs 71 
Timing advancer bolt 2.3-2.7 kg-m 16.5 - 19.5 ft-lbs 49,51,60 
Neutral indicator switch 1.5-2.0 kg-m 11 - 14.5 ft-lbs 54 
Oil pressure indicator switch 1.4- 1.6 kg-m 10.0- 11.5 ft-lbs 130 
Front axle clamp nuts (2) 1.6- 2.2 kg-m 11.5- 16 ft-lbs 72,75 
Front axle nut 7- 9 kg-m 51 - 65 ft-lbs 72,75 
Front fork top bolts (2) 2.5- 3.0 kg-m 18- 22 ft-lbs 93,95 
Shock absorber upper clamp bolts (2) 1.6-2.2 kg-m 11 .5- 16 ft-lbs 93,95,96 
Shock absorber lower clamp bolts (2) 2.0- 3.0 kg-m 14.5- 22 ft-lbs 16,93,95,97 
Stem head clamp bolt 1.6- 2.2 kg-m 11.5- 16ft-lbs 16,97 
Stem head bolt 5.5 kg-m 40 ft-lbs 16 
Handlebar clamp bolts (4) 1.6-2.2 kg-m 11.5- 16 ft-lbs 88 
Rear axle nut 10- 14 kg-m 72 - 101 ft-lbs 21,78,87 
Torque link nuts (4) (2 on KZ400D) 2.6 - 3.5 kg-m 19- 25 ft-lbs 21 , 75,77,87,99 
Rear sprocket nuts (4) 3.5-4.3 kg-m 25- 31 ft-lbs 87 
Rear shock absorber bolts (2) 2.6-3.5 kg-m 19- 25 ft-lbs 99,100 
Rear shock absorber cap nuts (2) 2.6- 3.5 kg-m 19- 25 ft-lbs 100 
Swing arm pivot shaft nut 6 - 10 kg-m 43- 72 ft-lbs 99 
Steering stem lock nut 2. 7 - 3.3 kg-m 19.5- 24 ft-lbs 96 
Disc brake parts 81 
Spoke 0.2 - 0.4 kg-m 17- 35 in-lbs 81,137 

*Clutch spring bolts 0.9-1.1 kg-m 78-113 in-lbs 51,60 
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The table below, relating tightening torque to thread diameter and pitch, lists the basic torque for 
the bolts and nuts used on Kawasaki Motorcycles. However, the actual torque that is necessary may 
vary among bolts and nuts with the same thread diameter and pitch. The bolts and nuts listed on 
Pg. 183 vary to a greater or lesser extent from what is given in this table. Refer to this table for 
only the bolts and nuts not included in the table on Pg. 183. All of these values are for use with 
dry solvent cleaned threads. 

Coarse threads 

dia (mm) pitch (mm) kg-m ft-lbs 

5 0.80 0.35- 0.50 2.5-3.5 

6 1.00 0.6 - 0.9 4.5-6.5 

8 1.25 1.6- 2.2 11.5-16.0 

10 1.50 3.1-4.2 22-30 

12 1.75 5.4- 7.5 39-54 

14 2.00 8.3- 11.5 60-83 

16 2.00 13 - 18 94- 130 

18 2.50 18-25 130- 181 

20 2.50 26-35 188-253 

Fine threads 

dia (mm) pitch (mm) kg-m ft-lbs 

5 0.50 0.35-0.50 2.5-3.5 

6 0.75 0.6-0.8 4.5- 5.5 

8 1.00 1.4- 1.9 10.0- 13.5 

10 1.25 2.6-3.5 19.0 -25 

12 1.50 4.5-6.2 33-45 

14 1.50 7.4- 10.2 54-74 

16 1.50 11 .5- 16 83- 116 

18 1.50 17-23 123-166 

20 1.50 23-33 166-239 
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PARTS REQU IRING USE OF A NON-PERMANENT LOCKING AGENT 

Part O'ty See Pg. 

Camshaft Sprocket Bolts 2 34,37,70 

Carburetor Mounting Screws 4 30 

Clutch Release Mounting Screws 2 52 

Dynamo Rotor Bolt 1 45,60 

Dynamo Field Coil Allen Bolts 3 43 

Dynamo Armature Allen Bolts 3 43,44 

Starter Motor Retaining Bolts 2 47,60 

Starter Motor Chain Guide Screws 2 43,44 

Starter Motor Clutch Allen Bolts 3 46 

Balancer Chain Guide Screws 2 66 

Drive Chain Guide Screws 4 52 

Primary Chain Guide Screws 2 124 

Balancer Weight Bolts 2 66 

Neutral Indicator Switch 1 54 

Oil Pressure Relief Valve 1 64 

External Shift Mechanism Stopper Screws 2 56,60 • 

External Shift Mechanism Return Spring Pin 1 126 

Sump Plate Screws 4 58 

Front Fork Bottom Allen Bolts 2 95 

Oil Pressure Switch 1 130 

Pad B Mounting Screw 1 82,83 

Front Brake Light Switch 1 174 

RECOMMENDED LOCKING AGENTS 

1. KAWASAKI LIQUID LOCK-K 

2. NON-PERMANENT LOCTITE 
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TROUBLESHOOTING GUIDE 

Engine Doesn't Start ; Starting Difficulty 
Starter motor not rotating 

Starter motor defective 
Battery voltage low 
Relay not contacting or operating 
StJrtl!r button not con t.tcting 
Wiring open or shorted 
Ignition switch defective 
Engine stop switch defective 
Fuse blown 

Starter motor rotating but engine doesn't start 
St.~rtcr motor dutc:h <k•lct:tivc 

Engine won't turn over 
Valve seizure 
Cylinder, piston seizure 
Con-rod small end seit.ure 
Con-rod big end seizure 
Transmission gear or bearing seizure 
Carnsha ft seizure 
Kickstarter return spring broken 
Kick ra tchet gear not engaging 

No fuel flow 
No fuel in tank 
Fuel tap lllrned off 
·1 ank cap dir vent obstructed 
Fuel tap clogged 
Fuel line clogged 
Float valve clogged 
Starter jet clogged 

Engine flooded 
Flodt level too high 
Float valve worn or ,tuck open 
St.arting technique faulty 
(When flooded, kick with the throllle fully open to 

allow more dir to reach the engine.) 
No spark; spark weak 

Battery volt.tgc low 
Spark plug dirty, defective, or malddju:.ted 
Spark plug cdp or high ten~ion wiring defective 
Spark plug c.tp :.honed or not in good contdct 
Contact brcttkcr points dirLy or dam,lgcd 
Condenser defective 
Ign ition coi l defective 
Igni tion or engine stop ~wi tch shorted 
Wiring shorted or open 

Compression low 
Cylinder, pbton worn 
Piston r ing' bt~d (worn, weak, broken, or sticking) 
Piston ring ciCM<ancc excessive 
Cylinder head g,hket d.tmt~gcd 
Cylinder he<~d not ~ufficiently tightened down 
Cylinder het~d w.arpcd 
Spark plug loo'c 
Valve ~ticking 
Valve not closing 
Valve spring broken or weak 
Valve not ~c.tting properly (valve bent, warped, or 

worn) 

Poor Running at Low Speed 
Spark weak 

Sp.~rk plug dirty, defective, or rna l t~dju)tcd 

Spark plug cap or high tension wiring defective 
Spark plug cap shorted or not in good contact 
Contact breaker points dirty or damaged 
Condenser defective 
Ignition coil defective 

Fuel /air mixture incorrect 
Pilot scrcw(s) and/or throule stop screw malad-

justed 
Pilot jet, slow jet, or air passage clogged 
Air cleaner clogged, poorly scaled, or missing 
Starter plunger stuck open 
Carburetor linkage not right 
Float level too high or too low 
Fuel tank air vent obstructed 
Carburetor intake ducts loose 

Compression low 
Cylinder, piston worn 
Piston ring:. b,td (worn, wcdk, broken or sticking) 
Piston ring clearance excessive 
Cyl indcr hcdd gdskct damaged 
Cylinder head not :.ufficiently tigh tened down 
Cylinder head warped 
Spark pi ug I oosc 
Valve sticking 
Valve not clo~ing 
V t~lve spring broken or weak 
Valve not seating properly (valve bent, warped, or 

worn) 
Other 

Ignition timing malddjustcd 
Timing not .adv.ancing (spring broken or :.tretched) 
Engine oil vi:.cosity too high 

Poor Running or No Power at High Speed 
Firing incorrect 

Spark plug dirty, defective, or maladjusted 
Sp.ark plug cap or high ten)ion wiring defective 
Sp.ark plug c.tp shorted or not in good contact 
Cont.tct breaker points dirty or damaged 
Condenser defective 
Ignition coil defective 
lgnilion timing maladju)ted 
Contact bre.aker :.pring weak 

Fuel/air mixture incorrect 
Main jet clogged or wrong size 
)el needle or needle jet worn 
Float level too high or too low 
Needl e jet bleed hole clogged 
Air cleaner clogged, poorly scaled, or missing 
Starter plunger stuck open 
Water or foreign mauer in fuel 
Carburetor intake ducts loo~e 
Fuel tank .air vent ob)tructed 

Compression low 
Cylinder, pbton worn 
Piston ring:. bdd (worn, weak, broken, or sticking) 
Piston ring clear.tnce exce)sive 
Cylinder head gasket damaged 
Cylinder head not :.ufficiently tightened down 
Cylinder head w.trpcd 
Spark pi ug loose 
Valve sticking 
Valve not closing 
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Valve spring broken or weak 
Valve not seating properly (valve bent, warped, or 

worn) 
Knocking 

Ignition timing maladjusted 
Carbon built up in combustion chamber 
Fuel poor quality or incorrect 

Miscellaneous 
Throttle valve won't fully open 
Ignition timing malad justed 
Timing not advancing 
Balancer mechanism mal functioning 
Brakes dragging 
Clutch slipping 
Overheating 
Engine o il level too high 
Engine o il viscosity too high 

Overheating 
Firing incorrect 

Spark plug dirty, damaged, or maladjusted 
Ignition timing maladjusted 

Fuel/air mixture incorrect 
Main jet clogged 
Float level too low 
Carburetor intake ducts loose 
Air cleaner clogged 

Compression high 
Carbon built up in combustion chamber 

Engine load faulty 
Clutch slipping 
Engine oil level too high 
Brakes dragging 

Lubrication inadequate 
Engi ne oil level too low 

Clutch Operation Faulty 
Clutch slipping 

No clutch lever play 
Friction pl<ltes worn or w.arped 
Steel pia tes worn or warped 
Clutch springs weak 
Clutch cable maladjusted 
Clutch inner cable catching 
Clutch release mechanism defective 
Clutch hub or housing unevenly worn 

Clutch not disengaging properly 
Clutch lever play excessive 
Clutch plates warped or too rough 
Clutch spring tension uneven 
Engine oil deteriorated 
Engine oil of too high a viscosity 
Clutch housing frozen on drive shaft 
Clutch release mechanism defective 

Gear Shifting Faulty 
Doesn't go into gear; shift pedal doesn't return 

Clutch not disengaging 
Shift fork(s) bent or seized 
Shift return spring weak or broken 
Ex tern,tl )hi It mcch,mi~m p.twl broken 
Shift return spring pin loose 

External shift mechanism arm ~pring l>rok~n 
Jumps out of gear 

Shift fork( s) worn 
Gear groove(s) worn 
Gear dogs, dog holes, and/or dog recesses worn 
Shift drum groove(s} worn 
Shift drum positioning pin spring weak or broken 
Shift fork pin(s) worn 
External shift mechanism arm spring or pawl worn 
Drive shaft, output shaft, and/or gear splines worn 

Overshifts 
Shift return spring pin loose 

Abnormal Engine Noise 
Knocking 

Ignition tim ing maladjusted 
Carbon built up in combustion chamber 
Fuel poor quality or incorrect 
Overheating 

Piston slap 
Cylinder/piston clearance excessive 
Cylinder, piston worn 
Con-rod bent 
Piston pin, piston holes worn 

Valve noise 
Valve clearance incorrect 
Valve spring broken or weak 
Camshaft beari ngs worn 

Other noise 
Con-rod small end clearance excessive 
Con-rod big end clearance exces~ive 
Piston ring(s) worn, broken, or stuck 
Piston seizure damage 
Cylinder head gdsketleaking 
Exhaust pipe leaking a t cylinder head connection 
Crankshaft runout excessive 
Engine mounts loose 
Crankshaft bearings worn 
Primary chain, chain guides worn 
St.artcr mnl<lr ch.tin, ch.tin ~:uide~ worn 
Balancer chain, chain guides worn 
Camshaft chain tensioner defective 
Camshaft chain, )procket, guides worn 
Camshaft chdin requires adjustment 
Balancer mechanism springs weak or broken 

Abnormal Drive Train Noise 
Clutch noise 

Clutch housing/friction plate clearance excessive 
Transmission noise 

Bearings worn 
Transmission gear:; worn or chipped 
Metal chips jammed in gear teeth 
Engine oil insufficient or too thin 
Kick ratchet gear not properly dbengaging 

from kick gear 
Drive chain noise 

Chain worn 
Rear and/or engine procket(s) worn 
Chain lubric.llion insufficient 
Rear wheel mbaligned 
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Abnormal Frame Noise 
Front f ork shock absorber noise 

Oil insufficient or too thin 
Spring weak or broken 

Rear shock absorber noise 
Shock absorber defective 

Disc brake noise 
Pad B loose 
Pad surface glazed 
Disc warped 
Caliper seal defective 
Cylinder damaged 

Drum brake noise 
Brake linings overworn or worn unevenly 
Drum worn unevenly or scored 
Brake spring weak or broken 
Foreign matter in hub 
Brake not properly adjusted 

Other noise 
Brackets, nu ts, bolts, etc. not properly mounted 

or ti gh tc ned 

Oil Pressure Indicator Light Goes On 
Engine oi l pump defective 
Engine oil screen clogged 
Engine oil level too low 
Camshaft journals worn 
Crankshaft bearings worn 
Oil pressure indicator light swi tch defective 
Wiring defective 

Exhaust Smoke 
White smoke 

Piston oil ring worn 
Cylinder worn 
Valve guide worn 
Engine oi l level too high 

Black smoke 
Air cleaner clogged 
Main jet too large or fallen off 
Starter plunger stuck open 
Float level too 1\igh 

Brown smoke 
Main jet too small 
Float level too low 
CMburetor intake ducts loose 

Handling and/or Stabil ity Unsatisfactory 
Handlebar hard to turn 

Steering 'tern loci. nut too tight 
Be<1ring balls damaged 
Rdce( ,) dented or worn 
Steering 'tern lubrication inadequate 
Steering ~tern bent 
lire dir pre,sure too low 

Handlebar shakes or excessively vibrates 
T irc(s) worn 
Swing arm bushing damaged 
Rim(~) warped, or not bal11nced 
Front, rear axle runout excessive 
Spoke~ loose 
Wheel bcaring(s) worn 
Handleb.tr cldmps loose 

Handlebar pulls to one side 
Frame be'nt 
Wheel misalignment 
Swing arm bent or twisted 
Swing arm pivo t shaft runout excessive 
Steering stem bent 
Front fork shock absorber (s) bent 
Right/ left front fork shock absorber oil level 

uneven 
Right/left rear shock absorbers unbalanced 

Shock absorption unsatisfactory 
Too hard: 
Front fork oi l excessive 
Front fork oil viscosity too high 
Tire air pressure too high 
Shock absorber maladjusted 
Too soft: 
Front fork oil insufficient and/or leaking 
Front fork oil viscosity too low 
Front fork, rear shock absorber spring(s) weak 
Rear shock absorber oi l leaking 

Brakes Don't Hold 
Disc Brake 

Air in the brake line 
Pad or disc worn 
Brake Ouid leak 
Brake Ouid deteriorated 
Primary or secondary cup defective 
Master cylinder scratched inside 

Drum brake 
Brake maladjusted 
Brake lining or drum worn 
Overheated 
Water on brake drum 
Brake cam, camshaft worn 
Oil on brake linings 

Battery Discharged 
B.allery fau lty (e.g., plate~ ulphdtcd, >honed 

through ~cdimentat ion, electroly te level too low) 
Ba llery leads making poor contact 
Rectilicr defective 
Ignition switch defective 
Regula tor defective 
Armatu rc coil open or short 
Wiring faulty 

Battery Overcharged 
Regulator defective or wiring open 
Dynamo defective 
Ballery defective 

NOTE: This is not an exhausti ve list, giving every 
possible cause for each problem I bted. It is meant 
simply as d rough guide to assist the troubleshooting 
ror some of the more common difrlcultie,. Electr icd l 
troubleshooting is not covered here due to it) com· 
plexi ty. For electrica l problems, refer to the appropriate 
heading in the Maintenance Section. 
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