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FOREWORD

This manual is designed primarily for use in the shop, although it contains encugh basic information
to make it useful to the motorcycle owner wha wishes to do his own maintenance, Itshould he noted,
however, that where special tools or equipment are necessary to perform maintenance carrectly and
safely, only the repair procedure using that equipment is explained.

In order to perform work most efficiently and avoid costly mistakes, it is recommended that the
mechanic read the applicable text and thoroughly familiarize himself with the maintenance procedures
pefore starting work.

For maximum utility, this manual is divided into the following four main sections:

(11 Adjustment

The adjustment section shows. the adjustment procedure for all adjustments which may became

necessary periodically, and that do not involve major disassembily.
(2] Disassembly

This section shows the best method for removal and installation of parts and assemblies, and
covers disassembly of some assemblies such as the carburetor, starter, atc. Adjustments such as
valve timing, which are a part of the assemnbly procedure, are also included in this section.

Since installation is usually the reverse of removal, installation of parts is not explained in detail
in most cases.  "Installation notes”, however, are added wherever they may prove necessary or
helpful.

In cases where the removal procedure is readily apparent, such as for the seat, kick stand, etc.,
no information is given in this section.

(3] Maintenance and Theory of Operation

Wear measurements and maintenance procedures are described in detail in this section, and

enough theory of operation is given to enable the mechanic to understand the work,
(4] Appendix

The appendix contains all the miscellaneous information which is not found in other sections.
and includes a list of special tools, torgue tables, pericdic maintenance, wiring diagrams, ste.

The information contained in this Shop Manual is intended to be as accurate as possible on the date
of printing. When corrections become necessary, the changes will be passed on via correction sheets or
Service News,

Places marked by an asterisk (=) indicate where improcvements have been made in the text over the
original edition or where the information only applies to a newer model.

Special additions to the original edition are in the supplement following the appendix.
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SPECIFICATIONS

Dimensions

Owerall length s
European

Overall width

Owerall neight

Wheelbase

Road ciearance

Dry weight Us
European

Fuel tank capacity
Performance

Climbing ability

Braking distance

Minimum turning radius
Engine

Type

Bore and stroke
Displacement
Compression ratio
Maximum horsepower
Maximum torgue
Valve timing:

Iniet Open
Close
Exhaust Open
Close
Carburetors
Lubrication system
Engine oil

Engine oil capacity: Less filter
Total incl, filter

Starting system

lgnition system

Firing order

Ignition timing

Spark plugs

Transmission

Type

Clutch

Gear ratio: 15t
2nd
ard
4th
Bth

86.6 in. (2,200 mm)
88.4 in. (2,245 mm)|
34.1 in, (865 mm)
46.1 in. (1,170 mm)
£8.7 in. (1,480 mm}
6.5in. {165 mm)|
514 Ib. {233 kag)
532 Ib. (241 kgl
4.5 USgal. (17 ltr.)

30°
36 ft. @31 mph {11 M @50 kph)
98.4 in. {2,500 mm)

DOHC 4 cylinder, transverse in-line
4 stroke, air-cooled

2.6 x 2.6 in. (66 x 66 mm)

55.1 cu.in. (903 cc)

8.5:1

81 HP @8,500 rpm

52.8 ft-Ib @7,500 rpm (7.3 kg-M @7,500 rpm}

30° BTDC

70° ABDC

70" BBDC

30° ATDC

Mikuni WM 2655 x 4
Forced lubrication
SE class SAE 10W4D
3.2 US gt. (3.0 Itr.)
3.9 US qgt. (3.7 Itr.)
Electric & kick
Battery & coil
1—2—-4-3

From 20° BTDC @1,500 rpm to 40° BTDC @2,350rpm

NGK BBES

5-speed, constant-mesh, return-shift
Wet, multi-disc,

3.17 (38/12)

2.19 (35/18)

1.67 {35/21)

1.38 (28/21)

1.22 (28/23)



Primary reduction ratio 1.73 (97/58)
Final reduction ratioc US 2.33 (36/15)
European 2.20 (33/15)
Overall drive ratio Us 4.92 (5th)
European 4.64 (5th)
Electrical Equipment
Generator Kokusan AR3703
Regulator Kokusan RS2127
J lgnition coil Toyodenso ZC001-14, ZC001.23
ﬂ Battery _ Yuasa YB10 12V 10AH
i Starter Mitsuba SM-225-K
Head lamp type LUs Sealed beam
European Semi-sealed
Head lamp s 12V 50/38W
European : 12V 45/40W
Tail/Brake lamp us _ 12V 3/32 c.p, B/23W
European 12V 5/21W
Speedometer lamp 12V 3.4W
Tachometer lamp 12V 3.4W
MNeutral indicator lamp 12V 3.4W
High beam indicator lamp 12V 3.4W
Turn signal lamps us 12V 23W x 4
European 12V 21W x 4
Turn signal indicator lamp 12V 3.4W
Oil Pressure indicator lamp 12V 3.4W
Brake lamp failure indicator lamp 12V 3.4W
City lamp (only on European model) 12V 4w
Horn 12V 2.5A max.
Frame
Type Tubular, double-cradle
Steering angle 417 to either side
Castor 64°
Trail 254 in, 180 mm)
Tire size Front 3.256H-19 4PR
Rear 4.00H-18 4PR
Suspension Front Telescopic fork
Rear Swing arm
Suspension stroke Front 5.51 in. {140 mm)
Rear 3.15in. (80 mm)
Front fork oil capacity (each fork) 5.9 pz. (US) (175 co)
Front fork ail type 5AE 10W, non detargent
Brakes: Front Disc brake
Hear Internal expansion, leading-trailing
Effective disc diameter 9.6 in. (245 mm)
Rear brake drum inside diameter 7.8 x1.4in, (200 x 35 mm)

Specifications subject 10 change withou: notice, and may not apoly 10 every cauntry,
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RunNnING PeErFormance Curves (US MOoDEL)
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Drining Force Running Resistance (kg)
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ADIJUSTMENT

THROTTLE CABLES
There are two throttle cabies, one [or opening the

throttles and on¢ for closing them. If the cablis

stretch or are adjusted oo loosely, the engine will not
respond immediately when the throttle grip is turned.

On the other hand, if the cables are wa tight, the

throttle will be too sensitive and hard to contral, -and

engine speed may varv when the handlebars are turned.

Adjustment Procedure:

®loasen the lock nut on the throttle opening cabkle,
take up all cable play with the adjuster, and tighten
the lock nut.

ol casen the lock nut on the throttle relurn cable, give
the throttle grip about Y, inch (2 mm) af play
weoording o personal preference), and tighten the
lock nut.

oy cnm—
u..f K-. s

THROTTLE GRIP TENSION (Only on ‘73 madel)

Throttle grip tension can be increased during leng
rides to take throttle return tension off the rider's wrist,
It is also canvenient for holding engine r.p.m. steady 1o
check timing, battery charai
aThrattle arip tersion i in

AOpUSTINE SCrew Gn i
har assembly .

CARBURETORS
Althoush some Tnternal carburstor parts can b
adjusted by replacement, re positinning, etc,, these adjust-

ments are caversd in the Maintenance sec: of inis

sgeoon

1anug Ire foliowing pracedurs cavers anly the 1dle

adjustment and associated inkage adjustments, whi
all that is necessary during periodic maintenance «
a gcarburetor has been removed or replaced,
Besides setting idle rotation at the correc speed,
care must be taken to ensure that all four carbureiar:
are adjusted ewvenlv. Lneven adjuszment will Calsa
unstable idling, sluggish throstle respanse, and will Iower
engine power and performance .
®Hefore trying to make a good idle adjusiment the
following must be checked and corrected if MECEssary.
Vaive lifter clearance (Pg. 15)
Engine oil [Pg. 140}
Spark plugs (Pa, 14)
Ignition timing (Pyg. 14)
Cylinder compressian (Pg. 82)
®iWhen carburetors are replaced, or when engine idle is
especially rough, it may be necessary to muaie this
preliminary adjustment befcre starting -on  the idls
adjustment:
MNOTE: "Ses P, 133 for Frame Ne. Z15-32915 ~ and
Pg. 154 for '76 model.
SRemove the carburerors. (Pa. 27)
ETurn the throttle stop screw so that there is zhout
Yo inch (10 mm) distance between the bracket and
the underside of the screw head,

T

top Scrélw 3
e ey

Zloosen the lock fut of the closed-throttle stopper,
and turn the eccentric stopper so that thers is ahaut
Y& inch |1.5~2.0 mm) cloarance betwesn the
stopper and the top of the puliey,

About 1167 (1.5~ 2.0 mm|
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Find the notch cul into the throttle valve, Loossn
the lock nut and turn the adjusting screw so that
there js 024~ 028 inch [.6~.7 mm; ¢learance between
the notch and the bottom of the carburetor oare.

¥

This is a very fine adjustmant, so make it carafully
for each of the four carburetors.
|pck nuUTs.

Then tighten the

Throtfle Valve Clearance

(o)

Thrastle Valye

s |
— £ TP ——

k- 04 mim

Bottom of carburetar bors

open the throttle [turn the pulley) sa that the hottem
edge of the lowest of the four carburetor thrattle
valves is even with the top of the carburstor bors
Turn the open-throttle stopper screw 5o the pulloy s
stopped at that point.

CTurn in the air screw of each carburetor fullv — but
and then back it out 1% turns.

not tightly

SMount the carburetors onio the engine, and adiust

throttle grip {cable) play. {(Pg. 11}

e5tart the engine and warm It up for 5 minutes, and
then adjust engine idle with the main idle adjus:
screw so that idle r.p.m. is about 800 ~ 1,000 r.p.m.
by the tachometer.

eAdjust the air screw of each carburetor, ane ar a time,
first turning it incane direction and then in the ather
until the point of highest idle is determined, |figie
r.p.m. rises too much during arr screw adjusiment,
lower it with the main idle adjust screw.

NOTE: If any carburetor air screw can b2 turned in o
legs: tham Y% turn from full in, without idle speed
changing, thare is prabably rouble withn thar carbu-
retar.

oFrom the point of highest idle speed,
air screws in asmall, egqual amaoun:

trn all Taour

af-adiust idle speed to SO0~ | D00 ropom,

®_se vacuum pauees as exnlained in Lthe following staps
ol carburetar balance, |1

perigrm aniv: Ehe

te: make find adjustment
U gduge set is onat
foollewing stops preceded by
are avaiabie, skip: @ the
plack do.

availabie,

¥

s T Y asuLem
sten marked

e

next wilky
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“Listen o the exhaust noise, and place vour hands

pehind the mufflers to feel exhaust Pressurs.

IT there is a wariation in noise or expaust pressure
amang the oylinders, re-adjust the individual throttle
Slop screws 10 make combustion uniform. Use 3
spetial puroose tool e loosen the lock nul and turr
the screw, Backing the screw out increases pressure
and turning it in decreases it, but trv to keep the idle
speed as low as possible. Tighten the lock nut aftes
adjustment,

“For any carburetors that were re-adjusted, re-adjust
the air screw as explained In a previous step,
“Adjust [dle speed to BOO~1 000 with the main idle
adjust screw,
sRemove the rubber caps from the vacuum daL e
attachments on the ntazke manifald, and attach the
VACUUM gauges,

13

®Nith Lhe enene runntng dt igle speed, clase gown the
vacuum gauge intake valve until the paume nesdls

flutters less than 2 cm Hg (L8 in. Hg},

& 0
10 in, Hel. 1 any gatige reads less than 15 om Hg {6 in
Hg), recheck the points listed in 1he first step of
these carburetor adjustmenits and check that the

®Normal vaguum gauge readingis 20~ 2% em He |

o

i
sarbyretor hose clamps and spark plugs are tight

®|f there is 3 varation in vacuum reas ngs aming
different cylinders, re-adiust the individual thy
slap screws to make comoustion uniform, Lk
special purpose tool to loosen the lock mut and turq

the screw, set all the éarburetors o within 2 cm H
(.B i Hal of zach other, Backing the screw o
aecreases vacuum and turning |t oin increases it bt
try to keep the idle speed as low as possible. T ghien
the leck nuts after adjustment,

®0pen the throtie grip and lat it sndp shut a few fimes,
Make sure the vacuum readings stav the sme after
this is done, making further adt RECessary,

®Detach the vacuum gauge and reslace the rubsher caps
on the vacuum fittings,

®Far any carpuretors re-adiusted. re-adiust the air screw
ds Bxpiained 1n 2 previous step.

®Adjust idle spead 10 800~ 1L OGC r.pam. with the main

idle adiusting serew,

1]
)

CLUTCH

Stretching of the clutch cable causes the clutch lever
to develop excessive plav. Tao much play will prevent
the iever from fully disengaging the clutch, and will
result in shifting difficulty and possible clutch or trans
mission damage. Most of the play must be adjusted out,
but a small amount has to be left 1o ensure Lhat the
ciuich will engage fully without siipping,

Besides cable stretch, clutch piate wear also citjses
the clutch to g0 out of adjustment, with a decrease in
push red play, Due 1o this wear, the push rad eradualls
moves closer o the clutch release lever lar the lowe:-
end of the clutch cable) until it touches the adjusting
screw. When the rod 5 touching the screw and there
fore has no play, the clutch will not engape fully and
clutch slippage will oecur, Note that the clurch sush
rad dees nol necessarly  have piay Uit because the
clutch hand lever has play, and 0 hand lover play alon
cannol be ysed to determing whethar or nat the clutech
reguires adiustment
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The adijustment procedure beiow includes agjustmen?
poth for cable siretch and plate wear,
Adjustment procedura:
escrew in fully the adjuster and adjusting nut at ihe
center of the cluteh cabie to give the cable plently o7

play.

sl_oosen the lack nut at the clutch lever just enough 5o
tha: the adjuster will twurn freely, and then turn the
adjustes o make a 020~ 024 in. [3~6 M) gap

berwasn the adiuster and knurled lock nut,

Knurled Lack Mut Adjustar

— 5~'B mm

siomove the chain oil pump cover to gel at the clulch
adjusting screw.

ol oasen the lock nwt, and back out the clutch adjusting
screw 3 or 4 Lurns,

a[iac s out
and tizghitn the lock nut,
elake up all the cable plav with the adjusting nutlz

the center of the:cabie, and then tighten the lols it

e sd]Usiing seresw -3 IUin from insio

aTirm the adiuster at the clutch lever so that the 24t
fever will have Yie ™~ Y in. (23 mm) of gy, and
ther Lighten the lock nul,
W~TE (23 mm
- 37

eReplace the chain il pump cover,

SPARK PLUG GAP

Spark plug eclecirode wear will widen the 330 ard

cause missing and diffleulty in starting: Too A3rmaw

a gap as @ result of maladjustment will aisa 2

poor performance since the small gap will producs

awieak spark.

oClean the electrodes off and measure the gao
wire-type thickness gauge, Itshoulid be R e I e

(,7~8 mmb if it is not, bend the ouler elcmro

with a spark plug zap adjusting tool.

Wira-type Thickness Gauoe

IGNITION TIMING

jon timing can cause poor pErformand:
4

|carrect janit
knaocking, and ovarhe a.
necessary Lo compensate Tor wear of
alse be checked any. Gime dgnitipn-roidisd pars =
dizassembled or replaced.

The £1 nas two sets of coniact
lofr set fires spark pluss 1 and 4 simultaneogs

Aariodic ACUSTME

the right set fires plugs 2 and 3180 later. 7= &
tar each set of points must be adjusieg sepdrst?

Thare are alsa bwo o sels of doubld SIming —It.
woich can pe viewsad gt Lhe InEpEs . 7
btk 2 crankshnats, One s2t *5 mar =




adjusted for both sets of poing, timing must alsa be

adjusted twice, once using the “1 4" F mark, and ance

using the "2 3" Fmark.

& Turn the crankshatt <o thart the contact braaker points
are at their widest opening, |f the pap is Aot 012~
A6 nch [3>~.4 mm|, |oosen the scraws and use 4

and the other set 1s marked "2 3%, Afwer the gap is

surewdriver in the pry poinis 1o sei the gap to G114

ingh (.33 mm). Tigaten the screws after adiasiment,
NOTE: In addition to the above, far anather 2ap ad-
justment procedure using a dwel| angle tester, refer to
the supplement {Pg. 157).

#Repeat the swep zhove for the ather ser of poinTs,

*Turn thi crankshatt so that the F mark on the trming
advancer s aligned with the timing mark seen abave
the advancer.

sConnecl an ohmmeter across the appropriale set of
poinis, one lead Lo the wire coming from the paints
[ar to the spripe lzafi, and the ather ohmmeer lead
o crassis ground fereing, frame, contadl breaker
mauniing, etc|, Make sure that both leads are
pasitively conpecled,
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SLoosENIng ity Maunling screws, turn the adjusting plats

USIE o serewdriver in the pry INiE S0 oat the

This poin

tan-oe lound by watching the ohmmeter necdie, whis

Carlacls are juai b the point of of

will Micker st when the points hegin
alt the adjusting plate will net wravel :
allow correct timing adjustment. lgosen ste e,

raunting pldte sciews and turn the plate 1o provis

&Rcpear the last four steps wsing the
eblisconnect the ahmmeter, and verity ¢

adjustment using a strobe light. A&t idle szced s
nming markand the Fmark should coincide, B, abou:
2800~ 3,100 rpan (2,250~ 2430 r.p.me on the new
maodet], the timing advancer ¢hangss timing =poeuzh -

that above This spee; rix should oo alignn-
ed with tng most clockwsse of 2ach sl of tnras

o the timing advancer,

VALVE LIFTER CLEARAMNCE
NOTE: See Pu. 156 for Engine No. Z1E185%86~

Wide of the valve gnel Valve st esusiy 4 socridee o
Milve el dlcarance, Besides upw Wil TRt mr..

faiiure tocadjust the glearancs will
valves to remain partd

Vo Doen e
INIBing angine darmago,

Valve lifter clearances should be checked ing aoiustes
1

a5 necassary: atter 300 mites (800 kmi ang everv 100010

mies (6,000 kmr, or any tme repar ar lGement or

parls 15 dane m the camshart of vaiwe Do pies

Agfust the ser valua thap spegited; L

large o clearance wil cause vaive litter nose a

14 g A




NOTE: Walve lifter clearance must be checked whir
the engine is cald.

eRamove the fuel tank {Pg. 27},

eRemove the valve cover, and checking one walve at a
time, turn the crankshaft so that the cam lobe [highest
part of the camj is pointing directly away from the
valve lifter.

sMeasure the clearance between the cam, and the shim
in the top of the valve lifter. The correct cledrance

[s .002=~ 004 inch (.05~ .10 mm}.

o|f the clearance is too small or if there is no clearance
at all. use a special purpose locl 10 push down the
valve iifter, and then remove the shim,
To use the Lool:
[urn the crankshaft so that the cam is pushing the
lifter down,
3Fit the ool in place.
oTurn the crankshaft so that the cam points away from
the lifter, and remove the shim. There is a notch
in the [ifter so that the shim can be orasped,
+NOTE: The camshaft rotates in the same direction as
the crankshaft.
+CAUTION: When the valve litter holder is fitted 1o a
valve assembly, and the crankshaft is turned 1o rotate
the camshaft, it MUST be turned so the cam lobe turns
away from the tool. If it is turned toward the toal,
sarious engine damage can result.

+NOTE: If the camshafts are unbolted instead of using
4 soecial toal to remove the shims, see information an
valve timing [Pz 78] and camshaft installation (Pg. 30)
aefore tizhtening the shalts in placs

toCheck the present shim thickness (shim size) which is
printed on the shim surface, and referring to the valve
Adjustment Chart [Pg. 182}, select 2 new shim which
brings wvalve clearance within the specified limits,
shims are available in sizes from 2.0~ 3.2 mm, in
increments of 0.03 mm.

«®lnsert the new shim on the valve lifter with the
numbered side facing downwards so the number
won't ke poiished off by the action of the cam.

ACAUTION: 1. Do not put the shim stock under the

shim. This may cause the shim to pop out at high
rpm, causing extensive angine damage.

2. Do not grind the shim. This may cause it to fracture,
causing extensive engine damage.

+NOTE: |f the smallest shim does not sufficiently

increase the clearance, the valve seat is orobably worn.
In this case, {a) repair the valve seat (Pg. 80), 2] grind
down the stem fightly (Pg. 79), (¢} then recheck the
clearance.

Valve Stem Grinding

(&)

\als Refacar

CAMSHAFT CHAIN

Chain and sguide roller wear causes the chain to
develop slack, and it should be re-tensioned peradically
so that it does not come loose or break.

The cam chain should be adjusted after 300 mi (800
krn} and every 2,000 mi (3,000 km),atleast often enough
1o keep it from making noise. The chain cannot be
adjusted too often, and it cannot be maladjusied.

When the slack adjustment falis Lo stap the char
from making noise, the chain guide rollers are progaoh
worn oul and need to be replaced.

To adjust the cam chain:

#Sat either the #] and 4 or the #2 and 3 pistons 1o
TDC (i.e., where the T mark on the timing advancer
aligns with the mark on the right engine cover).

sl oosen the lock nut and belt.  [With the polt loose,
a spring inside takes up siack automatically.)

eTighten the boit with 35 ~ 52 in-lbs (0.4~ 0.6 kg-M)
of torgue and then its lock nut.



e
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STEERING PLAY

Farsarety, the steering should always be kept adjusted
w that the handlebars will twrn freely . but da not have
exoessive plas

IT the steering is too tight it will be hard to wrm the
handlepars quizkly, the matorcyele mav pull 1o one
side. and the steering stem bearings may become
damaged. I the steering = too loose the handiebars
will vibrate, the matorcveile will be unstabie, and it wil
be hard to steer in a straight line.

To check the steering adjustment, first place a stand
or biock under the engine so that the front whes! s
raised off the ground. Push the handlebars lightly 1o
either side; if they will continue moving under thair
own momentum, the steering is not too tight. Sguatting
in front of the motorcycle, prasp the lower ends af tha
front fork at the axle, and shake it back and forth:
if no play is felt, the steering is not too loose,

)
v v

To adjust the steering;

®laosen the stecring stem head bolt and the one clamp
belt
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®llsing a hook spanner, turn the steering stem lock nus
down to tighten the steering, or up to loosen

®loosen the two |lower clamp bolts on the fork tobas
o let the tubes reseat themselves, and tighten the
bolts.

®Tighten down the head boli and clamp Doit

#Check that the three upper clamp balts are tightensg
with 11.5 ~ 16.0 ft-lbs (1.6 ~2.2 kg-M) torgue, and
that the two lower bolts are tightened with 39 ~ 23
fr-ibs (5.4 ~ 60 kg-M) torgue,

WHEEL BALANCE
To improve stability and decrease vibration a1 nigh
speed, the front and rear wheels must be kept balanceg,
Check and balance the wheels as follows:
®#hemove the whes| from the motorcvele,
8Make sure all spokes are tishtened even|y.
®5uspend the wheel so that it can he spun frech
*3pin the whasi light Voseveral omes and se2 |1t stooe
ai its awn accord in various pasitions, indicating that
it s correctly balanced
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all cie side aof the whesl always stops at the boltom,
attach o balance weight loosely to a spoke opposite

tnat side.

position is above ¥~ 1% inch [ 20~ 30 mm) |ower
the upper surface of right tront foot rest. To adjus:
pedal position, loosen the lock nirt, turn the adjusting
bolt, and tighten the lock nut.

eRepeat the previous two SLEpS as man times as &
necessary Lo correctly balance the wheel, and then ePush the brake pedal down ligntly by hand. When
clamp the weights on firmiy using pliers, iully apnlied the brake cam lever should come o a0
it does mot

in 10, 20 and 30 gram [,
less than 10

i .
Balamce weights are available fram kawasaki ealer

=5 and | punce) 5

An imbalance of

affect ranning siaoility .

FRONT BRAKE LEVER

The frant brake itself is adjusted automatically durin

use,
probably excossively Worn of defective,
Play in tne Brake lever can be adjusted oul to XeE

the lewer
st pe left in Lo ensure a full braking stroke.

To adjust iever play, lopsen the lock nAut, turn tl
stine bolt a fraction of a tum so that the lever has
¥y

.LI|| L

@35 than wch {5 mm) play, and tighten the lock nu

Adjusting Bolt

BREAR BRAKE
NOTE: Sez Pz. 158 for 74,

75, '76 model.

causos Lhesrear brak

rasd Crning i Arur Wwedr
1 rhd noredsing  pedal piav A
dosreasin plrectiveness, Fear 0raxe agiusts

| COPpToe pEate

ot b

grams will mot usuall

JAd if it needs additional adjustment, paris dre

fram vibrating, but a small amaunt or piay

r.||:|, |

§ ey

80°~00" angle with the brake
remaove the cam lever and mount it at

on the shaft to correct the angie,

CAUTION: Before remounting the cam lever, chack
brake lining, drum, and brake cam wear |see po. 108,
109). Worn parts could cause the brake to lock or fail,
and must be replaced before making further brake adjus?

ment.
#Screw in the mut on the end of the brake rad so rhat

the brake pedal has about 3&~1% inch (3] ~2E-mm
af raval from the rest positicn to the fullv apoies

position whern the pedal s pushed gows Hahth
hand.
R———

Ry

an

Adiustment i mos Lo cam tever angle, arnd
ke e |

Adjustment procedurs!

o hech i thie fraxe pedal i ored
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o5pin the rear wheel and check thas the brake shoes ara
motb-gragging on the drum. |1 there s excessive drag
ithe wheel will not spin freely) disassemble and
mspect the internal brake par

e5tind the matorcyvele on voth tires (use the side slarmd),
Re-check the braks, makine fine adiustment | Neses-

t

5

SEY
o nock the brake lamp switch adjustment,

NOTE: MNewer models have a brake lining wear indicator
on the rear brake panel, which |5 used to determine
casity the amount of lining wear. Refer to the Sups

plement [Pg. 154),

BERAKE LAMP SWITCH

A hydraulic pressure switch fwirns on 1he brake lamp
when the front brake is apslicd, and sa adjustment ol
this switch is nefther necessary nor possible.

The rear brake switch, however s May réguire’ periodic
adjustment as the activating spring siretches, or it the
spring of brake pedal gets hent,

Adjustment procedure:
®loosen the two switch MoUnting nuls.

uve the switch up or down s that the brake jamp
will light after Y=4% fnch [T3=20 mm) of brake
medal movement,

® [ighren tre twe tMaunting mot ap s Swirch: bos
tian,

CAUTION: Do net turn the switch body during adijuss
ment to avoid damage to the electrical Wiring,

DRIVE CHAIN

Chain and sprocket wear causes the chain Lo atcnme
loose an results in a3 power lass, i
and the chain could siip off the sprackess and or s ar.
Adjusting the chair oo rie
nd possioie chain area

With the motorovele L
the chain shoulg have aboutr 13 inch |

Fredstd wg nolse

will 3l50 cause ey 255140

wear

on- the centes i:apa
30

— C_—' M

slack measured midway betvween the so
the rear wheel around o find the prace wher

is tightest (because it wedars unevens

less tha

Chain Slack 41
\\J .'

CAUTION: If the chain is worn past the servica firmit,
replace it; don't try adjusting it. (See pu, 1000

Adjustment procedure:
& gosent the nus at the rear end of the argue link, amy
ioosan the right muffler mountines,

®lemove the cotter pin and loogsen the aaee (LR

sLoosen the fgek #ui on
ddjustars: | oothe oriin 15 tan e

A adjusier solts and kick =

e chamn 13
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iy

!

rfrer

(oot
i"--.\r"‘l‘

3!
3

usTE
E 2

exaw turn N the adpaster Dielis

avenli . until the sham hias the carrect amount o

TN

Chain Adj
L« A

Jack . Ta keen wwe chain andowheel aligned, the

foteh in the et @nain adjuster must come oo Lhe

M adiusie

yre sk Thasthe right nand chia

SAME SN

natch gomes. [,

- e e _ﬁh
oTighten buoth adiusier lock nuts and the axie nul
and spin the wheel and chegw adiustment, re-doing it
L AeCessdry .
efighten the axie nut with' 72 ~ 101 ftdbs (10 =14
ke-M) torgue, and insert a new cotter pin.
®Tighten the muffler mountings.
eTighten the torgus iink nut with 130 =~ 25 helos
(2.6 = 3.3 ke-M| worgue.

oChack rear brake and brake lamp switch adjustments.

HEADLIGHT

[he headlisht beam 5 adjustable in both the hitri
rontal and vertical directions,

To adjust the herizontal alm of the bearn, |.2. 10
adjust the beam right or left, tum the small screw in the
front of the headlight rim {adjusting scréw not an Europ
ean model],

Vertical beam adiustment 5 as follDws:
sRemove the two screws from the iower siae
readiieht howsing, and drop out the headlisht unil,

el nosen the turm signal mounting nuts,

sHold the headiipht unit in place, Ioosen ne 2
holt undermeatn the neadiight, move the headiignt ue

il Sown 10 wnedd the yvarlical aim s opreag:
tehtea the boitl to hold i1 there,

oTighten the turn signal mountings and remount oo
meddljgn: unit,
CHAIN OIL PUMP (Only on "73~"7T4 mode

Since the drive chain will wear very guickiv if 1T 15
allowed to dry out, keep the ol pump adjusieg so that
the chain is.wet but not dripping.

If the pump requires adjustment, rémove the cover
and turn the lever to a different noteh. 0" suppiles
the least oil, and notch “3" is for maximum pump
oemput, The standard position s halfway bperween

“Q" and 3"
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HORM

I'nes horn 'mdy need o be re-adjusied as the contacr

inside wear down over 3 long peried.  Turmina

adjusting nut to the right compensates far contact wear

CAUTION: Do not turn the adjusting nut tao far b,
this will cause damage to the spring insige the ham,
as wall as increasing horn current and possibly burning
out the horn coil. -

Adjustment procedura:
®Remove the Tued @nk O 2310 ACCess 10 17 ROFT W
8 }isconnect the b

immeter into to

MNOTES: #Regardless of ol pump adiustment, the drive
chain should stll be hand oiied at least every 200 miles

Ol with SAE 90 weight oil hetween the end
I of the links, and at the sides of each raller.
{See Pg. TOL other black wire,

= WIre . on [Ny

plaiges

] on the new chain ofl pump, the shaps of the oil pump fIUrn [ne Ignlbon key on and kes 12 apet BUTR
ever has been chanyea, and the netch Tor mirmimum

wrput Isonow marked "1™ jnstead of “0"
SHOCK ABSORBERS

e rear shock absorbers can be adjusted to one or
¥ 3 posilions ta swit ridine conditions, Thew can be ler:
i soft For average riding, but should be adjusted slignely
§ harder far high speed riding or for riding on bad roads.
{ Adjustment 15 made by turning the adjusting sleeve
£
]

;J;,';r'.g_-d '.l.h.'l' 'II'!':-F|;-1"‘ lae norn agt
i Lhe hast horn soend whlie kee

betwaen 1.8 and 2.5 amoperes

with a hook spanner. Be sure to turn both left and
right shock absorbers to the same pasition in order to
maintain stabilicy,

NOTE: Tre horn will net sound proper
mounied Incorreetly ar if any cables or ather part

Leucning

¥

1

it ot the horn capnot be adjusted properls, ooer It an:
cleart and ourmish 1ne contacts frs:

MOTE: De not disassemble :he horn doripe the wa

AN peric ,_l g oahs will rovaiidate hern wart Ful 5"

Horn Current Measurement

Harm Buroan

@ Black  — __\ - e ./*"\

el 4 - - )

e

Batrtary




DisasseEMBLY

ENGINE

Removal:
eRemove the engine and oil filter drain plugs and drain

the engine o1

®Take the wires off all the spark plugs,

sUnscrew the tachometer cable and pull it from the
cvlinder head,

®Unplug the blue connector from the electrical parie!.

sTake the starter wire off the starter relay termina

#ake oil the motorcycle side covers. Turn the fuel
tap to the S position, slide back the hose clamps and
pull the two fuel hoses off the tap,

®Cpzen the seat, unhooking it so that it will open com-
pietely and not scratch the fuel tank during tank
remaoval.

elnhook the rubber retaining band and pull the fuel
tank of toward the rear.

wirg and one green wire
fotls o the contact breaker

AL join the

Pnts.

= ' s, s

sRemaove the right front foot resw.

®lnbalt the negative (—) hattery lead from its ground
on Lhe engine,

®#0n madels where equipped, unbolt two black leads
from the regulator and rectifier,

RegulatorfRectifich G;'aund ~
L _ll-L*éads
- ki o = I
o oosen all eight clamps and pull the carbureto

assembly off o the rear.
®_oosen the nuts and unhook the twe throtle cable:
fram the pulley,

[

o7 ake the screen off the 1op of the air cleaner,
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eSiide up the clamp 1o pull the hose off the ail

brezther, ng remove the air cleaner assembly,

o ke the clutch push rod out ol & drive shai

sRemove the nuts and pull each exhaust pipe collar off
the cyiinder head studs. Take out the rear mounting
oolt and push the two mufflers on each side forward
to remave them.

® | ake off the left front foot rest.

eRemoave the bolt complstelv zad sull off
smt L peoal,

® [ zke off the starter cover and gasket.

sRemaove the chain oil pump co

r, pull the intet hose
oif the pump and plug the hose with a screw, (Qnly
an 73~ 74 model)

sEemave the thain cover, pull the cotter pin out of the
¢lutch reiease lever, and unhook the civtch cable.

T T ——

o

~Clutch Cablegr

sErmove the engine sprocket guard,

e atien the bent-up ear of the lock washer with a cold
chisel. Hold the sprocket from turning using a special
purpose tool, and remaove the sprocket nut and take
aff the spracket.

®With the brake lamp switch removed, unhook the
spring from  the brake lamp switch

®Back the rear brake adjusting nut off to the end of the
brake rod to give the pedal play. Loosen the lock nut
and back out the brake pedal pesition adjusting bolt
dnitil thé pedal is held down out of the way.




®|ack or lever the engine up 1o take the weight off the ®iaise the front of the engine a little so that it w
mounting bolis. clear the frame, drop down the left side, and pull the
LY engine out diagonally upward 1o the right.

® [ike the nuts off the three long engine mounting bolts,
Engine Mountings rﬁ_é‘-
Installation Notes:

l. Loosely mount the three engine mounting brackets
before the engine bolts are inserted, After engine

bolt insertion, first tighten the bracket mounting
= bolts, and then the engine mounting bolts, The three
c long engine mounting bolts are inserted from the left
side of the motorcycle. Two spacers go on the rear
upper bolt; a long one on the left side of the engine,
and a short one on the right side.
2. Engine bracket bolt torque is 14.5 ~ 20 ft-Ibs (2.0
~ 2.8 kgM) for six long (8 mm) bolts, and 11.5
~ 16 frdbs (1.6 ~ 2.2 kg-M) for two short {8 mm)
bolts,
= 3. Engine mounting bolt (10, 12 mm) torgue is 25~
1. Front Bracker &, Aear Lower Balt 33 frlbs [3.4~4.6 kg-M),
2. Front Bolt B. Rear Ugpper Bracker
3. Lower Center Bracke: 7. Aear Upper Boft 4. Slip the chain over the engine spracket first, and
4, Lower Center Bolt then mount the sprocket on the shaft.
: If the sprocket will not go on, loosen the rear wheel
eCarnletely remove the short engine: mounting bolt as for chain adjustment, and adjust the chain after-
from the |ower center mounting on each side, wards,  [(See Drive Chain Adjustment, page 19,
sRemove the right rear engine mounting bracket bolts, Sprocket nut tightening. torgue is 87~108 fi-lhs
eRemove the center and frong right side mounting [12~15 kg-M).

(BTs. =

3. When replacing the chain cover, use an oil seal guide
to protect the rubber seal. Turn the rear wheel so
that the pin in the output shaft is aligned with the
groove in the chain ail pump shaft before trying 1o
push the cover fully on (Only an '73 ~ '74 model).

ard
#Remove the three long bolts,
®level rthe engine and slowly lift it siraight up about
nch (25 mm), then move it 10 the right slightly so
the rear of the engine slips over the lower right rear
mouniing.




. Be sure all the carburetor and air ducf clamps are
tight enough to stop any 2ir leakage.

7. Put the mufflers on one at a time with the inside
muffler of cach side going on first. After instaliation
tig the mutfler connecting hose ciamp on each

1IEA1EN
zide =0 there 5 no exhaust lea

%, The numbers an the spark plug wires correspond 1o
the cylinder numbers, counting from the left.

Cylinder Wumber

the engine with a litt'e aver 4 quarts (abiout 4
of SE ar SO class SAE 10W=20, 10W-50 or

tmen stopped Tar several minutes; the oil shouid come
up above the low mark en‘the eauge,

witer engane naistlation, adjust the rear brake (Pg,
I8, ard check the brzke lamp (Pg 19), chain
Pe. 191, clutch (Pg. 13}, and throttle cable (Pg, 11)
adiustments,

AIR CLEANER ELEMENT

NOTE: S5ee Pp. 139 for '76 model,

Removal;

®LIpen tne seal. tzke the socreen off the air cleaner, and
Pl tRe arement ot

50 weight mator oil. After the engine Iston and

Installation Note:
®Take care not Lo push the sponge gaskets oul of place
during installation.

MUFFLERS

Removal;

eRemove the two nuts holding on each collar, slip the
collar off the swds and rfemove the splic kKeeper.

oTake out the mounting bolt at the rear, and push the
two muiflers for either side farward, removing them
A% @ Palr,

®Take the two mufflers apart after |Gosening the con-
necting hose clamp.

Installation:

®5arting with the inside muffler af either side, put the
pasket into the cxhaust port of the ovlinder head.

sPut the split keeper onto the exhaust pipe, holding it
in place with the collar, and push the muffler into the
cvlinder head.




#Put the nuss on loosely to hold it in piace, and then
mount the outside muffler in this same manner.

oWith bath mutflers in place, put the rubher connecting
hose c¢n, znd logsely screw in the muifler mounting
1 B Y

#Mlake sure the connecting hose is fitted securely onto
wth muffiers;, and tighten the hose clamp securely
s there 15 no exhaust gas leakage.,

sTignien [he nuts at the evlinder head, and the tiehien
Lhe rear mounting baoit. Check that the l::‘:l‘lr':t:;.;ling
hose clamp i5 fight.

FUEL TANK
Removal;

#pen the seat, unhooking it so that it will open com-
pletely and not scratch the fuel tank during removal.

eTake off the left side cover.

#Turn the fuel tap lever to the S position. Slide back
the hose clamos and pull the two hoses of f the fuel tap,

slnhaok the tank retaining band and pull the tank off

IO LNe redr.

CARBURETORS AND CARBURETOR PARTS

NOTE: See Pg. 139 for Frame No, Z1F-32818 ~ and
Pz. 160 for '76 model.
Removal as a complete assembly:

sRemove the fuel lank. [See above)

®| oosen the four intake manifeld clamps and the four &

dir cleaner hose clamps, and pull the carburetars off
to the rear.

®| oowen the throttle cable maunting nuts, and unhook
the canles from the puiley,

Be sure all air duct and inmke manifald clamps zre

tant erough to prevent air leakase,
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2, After the carburetdrs are ‘nstalled, adiust throttle

grip play (Pg. 11) and chegk zeneral carburemsr
zdjustment [Pg. T1).

Removal of a single carburetor:

"-l-"l}r‘\.ir'!g with the right or eft palr of carburetors,
whichever pair conains the carburstar o be remeoved,
remove the throttle Sstop screw lock =ur 1 from
both carburetors and tzke off the double washer
link 2 .Then unscrew the throttle szap screw
remove it and the spring @ and spring seat 4
underneath it.

®Taxe the cap nut 2 off the linxage af the carburezor
ty be removed, taking care that the.spring 3 under the
nut doesn't flv out. The spring seat 4 will come aut
after the spring is removed,

#Remave the four mounting screws znd swing the two
carcuretors away frem the plate: Pull the applicable
carburetor off to the side,

NGTE‘: Apply Loctite ta the mounting screws during

assembly.
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Carburetor Assembly
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Link mechanism disassembly:

eRemove all the carburetors from the maunting plate.

sflemove the crossover |lever maounting bolt,
®Take cut the pulley mounting bolt,

Ermsq_:nm Lever Mounting Boit

Fulley Maunting Boht
.-2_ EES

slnhook the crossaver spring from the gin an the
pulley,

Crossover Spring

*linhook- the throttle return spring from the crossove,
lever pim, .

®Take the boit out of either jinkage arm and pull the
linkage shaft put the opposite end (with the ather
arm still actched),

NOTE: Do not remove the starter linkage except for

repairs.

Linkage shaft
Py L

Throttle valve, jet needle remaval:
®*linscrew the top cover 5
®-|atten the bent=up ear af the (ock washer 5 aF the
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smatler bolt 7 and remove the bolt.

®Remaove the two screws 8, Iift up the linkage, and
putl out the throttie valve 9 and jet needle g

Throttle Walve |

Main jet removal:
sRzmove the plug
air bleed pipe

and Unscrew the main et 12 and
with & screwdriver.

Meedle jet removal:

eRemaove the throctle vaive,

eRemove the float bowl @, Pull out the pin i and
remove the flegat 6 _ and the float valve needle 15 e
they den't ger damaged.

®lnscrew and remove the main jer iF and air bleed
pipe 1,

&Push on the top of the needle jet 1% with a wandenar
other soft red, and |t wiil fall out the botltom of the
carburetor.




30

MNeedle and seat removal:

sRemove the float bowl 14 . Take aut the pin
samave the loat ind needle 17,

slinscrew the valve seat 1; with a wranch,

IGMNITION COIL

Removal:

eHemove the fuel tank [Pz, 27).

sLnplug the black or green wire [gugcndingnﬂ the caill,
and the brown wirg,

eLinplug the hign tension wires from the spark pluss,
Thew cannot be unplugzed from the coil itself.

eLnboltl the ignition cotl Trom the frame;

Installation note:
o il wires are conrected as follows:
Black=contac: breaker black wire
Gregn--contact breaker green wire
Brown=barery vellow/red wire
[he high tension wires are labeled with the spark
Dilug numbers,

CAMSHAFT
Removal:
#lomoave the fuel tank I.Pg 474

&l the spark plug wires off the plugs,
®Remave the vaive cover and gasket,

sRemaove the chain guide sprockel.

elinbalt the camshaft caps, and mark the split bushing
halves under cach cap as Lo |locaton. Any bushines
fnat are 1o bersawed must oo back inte their orginz
Geations,

sRemove the sarsshalt,

®llnscresw e achameter cabie,

#Take out the rachometer pinion o 01 does notb caugs

damage o the camshaft worm during camshai:

NS LLton,
Installation:
MOTE: Camshalt timing must be sef during camshaf

ingtallaton, Mming is included in the ‘ollowine

Installation et ¥ o 1 8 8

#[ake o the oreaker paine cover,

sHalding the cam ¢hain up s i1 doesn't get gaught,
turn the crankshaft until the T marx on the 1, 4 side
af the tming advancer is aligned with the timing
mark., At this time pistons 1 and 4 are at top dead

CENCEr,

oFced the exhaust camshatt through the chain, 1
i that the mark on the sprocket is abigned wi
svlinder head surface and rest it in place.

oPuil the chain taut and fiC it ento the exnaust camshaft
sprockeat,

Exhaust Camshaft Sprucket

e51arting with e nexL cham [ink pin abave the ane
that coincige

280 s, Feed the intake camshart thre

WITH INe SINOCKET mark. count 1o the

gh tre chain
g align that 250 pin with the raiseg mark and
rumber 23 on the rubber part of the intake camshaft
sproeket,




oPut all the split bushing halves back intg their original
positions.

oThe camshait caps are machined together with the
cylinder head, so set the camshait caps inw place
with the arrow on the cap painting farward [toward
the exhaust sidel, and with the number on the cap
matching the number on the head,

# I__Fﬁjéli'ﬁi‘lr-'

*Partically tighten the left cap boits first, to sear the
camshaft in place. Fully tighten all the bolts with
104 in-lbs (1.2 kg-M) torque, foilowing the tightening
order shown in the diagram.

Camshaft Bolt Tightening Order - '.

*Appiy clean oil toall the cam parts.

®install the chain guide sprocket assembly and adiust the
cam chain tension (Pg, 1G],

®Turn the crankshaft over until pistons | and 4 are at
TDC (see Fig. G2 ), and check that bath the mark
on the exhaust camshaft sprocket and the mark on
the metal part of the intake sprocket arsaligned with
the cylinder head surface, indicating that cam timing
15 COTrgct.

CAUTION: Do not try to tum the crank and camshafts
with a wrench on the camshaft sprocker. Use the
farge nut on the end of the crankshait

®nstall the tachameter pinion, and screw in the ticha-
meter cable.

®Before putting on the valve cover and sasker, apoly
iguid sealer to both ends of the rubber plug.

®Put on the valve cover and gasket, tightening the balts
with 104 in-ibs (1.2 kg-M) torque. Don't forget to
replace the 4 clamps on the intake side of the valve
cover when the valve cover is installed.
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sleplace the plug wires; breaker point cover and fuel
rank.

Camshaft Timing

Mark

™,

fo L]

kY | | 'I |

i I
| ) T 1

) b ¥ i

i 4 Gl
— -
=

CYLINDER HEAD

Removal:
sRemove the mufflers (Pa. 260,

*Remove the fuél tank (Pg. 27].
sRemove the carcuretors (Pg, 270,
eRemove the camshafis (Pg,
o Lake out the spark plugs using 3 plug wranch
sRemove the bolt at aither @nd o the head.

sRemove the 12 oylinder Pead nuts using 1 spécial
PUrpose socker w

Special Toal
S7003-11
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ohlark ail the valve lifters and shims, 2s they must be
returned to the same location,

® [ake off the cylinder head and gasket,

®0n the new maodel, take off the cviinder head, two
gaskets, and O ring.

Installation notes:

l. Return the valve lifters and shims to their original
locations,

- Use 3 new head gasket to prevent compression
leakage. The side of the sasket with the wider
folded-over metal edges goes up,

3. When installing the gaskets and O ring, make sure
that the O ring is properly placed into the groove
and that the gaskels are placed with the folded-over
metal edges upward.

o

torque, in the order shown in the dizgram.
Cylinder Head Mut Tightening Ordar

-
IIT-]
-~ =m— o _—
| f
i g F\ 2
AP =
|_ - |_'|l = :l IR
1. |
K | | ‘ =
{ ot | = - —
| | 5 3
e T o T i~
i == =
T

Lry

. Tighten the two bolts with 104 in:ihs (1.2 ka-M)
lorgque,

f. Tighten the spark plugs with 18.0~ 72 frlbs (2.5~

3.0 kg-M) torgue,

= . 715
t. Tighten the head nuts with 25 fribs (3.5 kg-m)

VALVES, VALVE GUIDES

Removal:

skemove the mulflers | Pa. 26},

eRemave the fuel tank (Pg. 27).

#Remove the carburetors (Pg. 271,

®Remove the camshalts (Pg. 20},

eRemove the cylinder head (Pa. 31).

Pyl cut the valve lifters and shims, marking them as to

ocation,

elising a special tool to press down the wvalve spring

retdiner, take out the split keeper.

Special Togl

DT—]D?_

#Rclease the tool and take out the spring retainer,
Spr-'ng. spring seal and widlve.

3 Qaa e:/®

#Pull the ail seal off the valve guide, taking care not to
damage the seal or its spring,

sHear the area around the guide to about 2507~ 3007 F
(120°~130°C), and hammering lishtly on the valve
suide driver |special purpose tocl), snock the guide
uut the tep ol the nead.




Installation:

#5nap the circlip into the groove on the valve guide;
and apply oil to the guide,

sHeat the cylinder head area around the vaive guide
hole to about 2507 ~300°F (1207~ I:il'flﬂ{',], and drive
the valve guide in from the top af the head using the
valve guide driver, The circlip stops the auide from

ing in too far.

T{
a0k

Special Taal
! L ; /S B7001-163

siiaam the valve guide with 4 7 mm reamer, even if the
ild guide is Te-usad.

valve so
®ne rest gf the

1550

hasembly, except that bofore the vileo oo
replaced, check waive Lifter clearance andg adjust it

wEessary (P 15)

CYLINDER BLOCK
Removal:

vi the mutflers (Pa, 761,
w fuel tank [Pe. 27

thie carpuretors (Pg. 2710,

sRemave the camshais [Pe. 200,

r
*Eemove the ovlinder hiead (Pa, 311,
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eRemove the tensioner assembly and suide sprocket,

slizhtly 1ap up altermate ends of the evlinder with a

plastic mallet, taking care noc o bend the cooling
fims, and lift off the cylinder and gasket.

Installation:

sPut the two alignment pins inte the forwzrd lension
scud hiole on either side of tha crankcase., Dan’t put
them into the rear holes,

o raiall g new oyhinder base gasker

L ger caught, turn

ol ifting up the cam chain'sa it deesn’
the crankshafl so that all the pistons are at about
the same keight, and slin the pesitoning rods (specia
tagi] under the pistans Lo haid them level

Sea
W 108)

B ———
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oTirn all the rings so that the opening in che [op and
bottam ring of each pistan is facing lorward, and the
Ng spening faccs the rear,

Sonier

]

®Remiove the piston pin with a special tool, and put e
2in back inside the piston as it must net be mi
up with the aother pins. Mark the pistons as to cvlinder
numeer,

®ippiy ol to the fings and to the oylinder walls,

el e the special purpose ool 1o compress the piston
ngs, and push tha cvlinder down onto the Disons
dneil all the rings are well inside the eylinder.

®lemove the ring compressor and take the rodesuut
‘ram under the pistons, and then push the cilinder
Jy down,

*emble the *bmarning parts in the reverse arder ol
disassembiy,

It no tool 15 available, spread the ring opening with
the thumbs, and push up on the oppesite side of the

ring Lo removie it

PISTON, PISTON RINGS
Removal; o~

oRemone the muffleps (P

Ramove the.girburetors [Pu, 279
®pomaave the camshalts (P, 300
®Remove [Re cy ander head '|J'_;_ 3l a

SRemove the oviinder (Pe, 330,

rerneatn the pistan sa that oo 5

aLa e drankdase, and remiose e oiston PN CLREa | B 9



Fiston Rings

Installation notes:

1

e

Lia

. If the piston is replaced, piston to cvlinder clearance

(Pg. 83) changes. When 2 new piston or pin is used,
alsa check that piston o pin clearance is Q0025 ~
00057 in, [0066~—~.0145 mm), and that pin tosmall
end clearance is within Q0012~00079 in, (003~
020 mm},

To the Dealer: When possible, match parts from stack
so that a marked pin is assembled with an A piszon,
and an unmirked pin with 2 B piston

. Apply oil to the piston pin before inserting It,

. The arrow on the pistan top must point forward.

Use a new piston pin circlip in place of every one that
is removed, as removal weakens and deforms the
circlip.  Alter installation, turn the circlip o that
ts opening does nel coincide with either sracve in
the piston, i

sl all the pistoin sings so that the lettering faces

up. Don't mix up the first and secand rings: che

outer-edges of the

» Fing are chamfared: the Jower

cuter edge of the swweond ring is notched,

lNoo Ffil'.'_|

Sacand Ring

CHAIN COVER
Removal:

®Take oft the chain

#linholt the

hose clamp and pull the

plugzing the hose
)

leakage. (Oniy on

ki
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pump cover. Push pack the

niat

hose aff the pump,

BLTUY

T3~ "T4 model)

o stap - chain il

12TT TronT ool

ral

Le

sRemove the clamp zolls complete

shift pedal.

and pull orf the

®Take off the starter cover and sasket.
Take the catiar oin out of
the clutch release lever and unhoox the civich cable.

sRemove the chain caver,

nstallation notes:
o the seal when the
J} 5 -
1

i

[y

Use an ol seal miide [special to

is put on
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Turn the rear wheel te align the pin inside the output

shaft with the groove in the chain of plUmp snaft

perare the cover ¢an be sushed fully on, (Only on
T3~ T4 model)

#Take out the two mounting bolts and remove the
starter.

STARTER

Removal:

®Remave the fuel tanx (Pg. 271,
sRemove the carburctars (Pg, 270

sRemove the chain cover (Pe. 33,

®[ake off the right side cover, unscrew the starter wire
from the starter relav teérminal, and release the wire

froom the cable clamp.

Starter

=
ey

1o Nourting Screw

2. End Covar

J. Brush-Assamibiy /

3. Bruah Plamm L = L]
End Caver
Yoke Assembiy

fo Armaturs

1, 0 Ring

D, 2l Sayi

10, Gk Washer

17, Lock Washer

. oahim

Shim




Installation notes:
. Apply 2 small ameunt of @il 1o the O ring before

2. Apply Loctite to the starter mountine halts Befare
irstalling therm,

Disassembly:

#Tike out the two mounting screws | and pull off
one end cover ‘2

sllisconnect the brush dssembiyv 3 fram the Seld call
WITE,

#Remaove the brush plates. & and zake our the brushes.

®Take off the ather ¢nd cover 5 |, and remove the

yoke assembly & and armature 7

Assembly notes;

I. Clean off any dust that may be sticking to the shaft,
15 this would increase wear., Dampen the shaft faln
with oil,

2. Be careful nol to damage the Q rings & and ol
szals 3 when replacing the end covers, and align
the mark on each cover with the mark on the housing,

Marks
—

CHAIN OIL PUMP [Only on '73~"11 made|)

Removal:

w[ake off the eil pumn cover,

#5iide back the hose clamp, pull the intake hose off the
pump and plug the hose with
fram leaking aut.

sorew to keep ail
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®Take put the two mountine screws and remave thye
slimp.

Installation notes:
1. Before the pump will go fully ino place, the pin n

the output staft rmust be aligned with the groove in

the ol pump shaft by wrning thie rear wheel arcund,

2. Apply Loctite 1o the pump mounlng screws belore
instatling them.

& Before putting theoil pump cover back on, airshould

be hied trom the pump by remaovi

g the bieeder bolt
antil ol starts coming aut af the hleeder halé, and
then serewing the bais back ia.
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Chain Qil Pump

5 ®) s
£ oM 7
2'i/?%{‘]-*"”-.| |

1. Pump Shofe 2. O-Ring 17, il Pump Body 25, ‘Control Lever
2. Spacer 10, Cap 18. Banyo Bakt 25. Mut

2. O Aing 11. O Ring 1590 Wasnar 27. D Ring

4, Ol Seal 12, Valve Sleove 20. Banja 28, Bleedusr Bolt
5. Bushing 13. Plunger Fallowser 1. Balt 29_ Bolt

6. Cap 14, Plungsr 22, Lock Wasmar 30, Cheek Valve
7. Plunger Spring 18. Contro| Cam M, Waskar 21, 2 Ring

d. Walve Sleeve Stopper 168. W Ring 24, Lock Washar 32, Spring Seat

NOTE: On the new model, the control |ever has been changed.

Dlsassembl\_.r_ ®Twist oul the inner release gear,

®Wrap cloth around the pump shaft 1 o profect it ®Remave the outer release paar,

and pull it nut with pliers. A spacer ‘2 comes aut
with she shafr.

®lhe Oring 3 and ¢il seal. @ can Be taken off the
STt ater the bushing 5 1s removed.

®Take the cap & off the top and remove the plunger
Spring . valve sleeve stopper & , Q ring g 3. After the inner release gear is installed, the cluteh
'm_j R = ; release lever should be in the position shown,

®*lake uif the cap 1 and remave the O ring |

®If the plunger 1% is pushed from the bottom with i
thin rod, the valve sleeve 1o , plunger follower
ind plunger % will come out,

*Remove the cantral cam 15 and W ring 1z,

Installation notes:

. Lubricate the worm teeth of the [wo release
with regular cup prease.

I Lse. Lottite on the outer gear mounting screws,

e3rs

Assembly notes:

L Apply il to the oil seal and Dross tloan.,

< Apply cil to the O and V rings, plunger, plunper
follower, and valve sleeve hefara assembly

CLUTCH RELEASE
Remaoval:

slemave the chiin cover [Pe-351:




ENGINE SPROCKET
Removal:

#Remove the chain cover (Pg. 35).

oPull out the clutch push rod and ke off the sprocker
auard,

#Flatten the bent upear of the lock washer.

sLsing a special purpose tool to hald the sprocket from
turning, take off the sprocket nut and pull the
spracket of T with the chain still on it

Installation notes:

1. If the sprocker will not go on with the chaln fitted
on it, loosen the chain and re-adjust it afterwards
{Pg.19).

. Make sure the tang on the lock washer goes into the
hole in the sprocket, and bend up oné side of the
washer after tightening the nut,

3. Sprocket nut tightening torgue s 27~708 ft-|bs

(12~15 kg-M).

DY NAMO STATOR

Removal:

#Eemove the chain cover (Pg. 35 ).

#Take off the right side cover, pull out the blue dyvnamn
plug, disconnect the wires from the oil pressure and
neutral switches, and release the wires from the cable
clamps.
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® [ake off the left engine caver,
elnscrew the Allen bolis and remove the stator from
Lhe cover,

Stator Assembly

Installation note:
Apply Loctite to the Allen boits before insialiation,

DYNAMO ROTOR, STARTER CLUTCH

Removal:

sRemove the chain cover {Pa. 33).

oTake off the left engine cover, leaving the wirine
attached,

sRemove the starter idle gear.

i ;hﬁﬂﬂ

; P
v

olize a special purpose ool to hold the rotar from
turming and remove the rotor mounting boit.

e ——




40

s*Haolding the rotor with the same tool, use another
special tool to remaove rotorstarter clutch assembly
fram the ¢rankshaft.

CAUTION: Don't hammer on the rotor.

#lemove the Woodruff key, thin shim, starter clutch
gear, needle bearing, damper rubber, and thick shim
from the crankshaft,

®Hemave the rollers, springs and spring caps from the
starter clutch.

Spring Cap Roller

®Wrap therotor or otherwise protect it from damage and
clamp it in a vise. Remaove the Allen boits to separate
the starter clutch from the rotor.

Starter Clutch

Installation notes:

. Apply Loctite to the Allen bolts befars installation.

2. The thick shim goes onto the crankshaft before the
starter clutch, with the chamfered side facing in.

Lid

When installing the starter clutch, spin the clutch

gear so that the rollers will move enough for it tn

g0 on,

+. Apply Loctite to the rotor mounting bolt before
installation, and tighten the bolt with 18 ftibs
(2.5 kg-M) torque,

NOTE: When installing the damper rubber, it is neces-

sary to measure the clearance between the crankcase and

the inner surface of the starter clutch gear, and then

select the right damper rubber according to the

clearance. For details, refer to the suppiement (Pg. 161).

CONTACT BREAKER POINTS
Remaoval:

8Take of f the breaker point cover and gasker,
eTake out the two mounting screws and remove the
points.

IMounting Scre

RN

e o,

®_oosen the nut and disconnect the condenser and
ignition coil wires from the paints.

Installation note:

Make sure the ends of the wire are kept on the outer
part of the insulating washer when reconnecting them.

et —



CONDENSERS
FRemaoval

®Take off the breaker point caver and gasket,

s oosen the nuts and disconnect the condenser wires
fram both se1s of points,

#{ike oul the mounting screw and remave the two
condensers as a pair.

Installation note:

When connecting the wires, make sure the ends of
each wire goon the outside part of the insulating washer.

AUTOMATIC TIMING ADVANCER
Removai:
*Remaove the breaker point cover and gasker,
sWith one wrench on the crankshaft rotition nut to
keep the shaft from turning, remove the baolt from
the end of the shaft and take off the nut,
) D

® [ake out the contact breaker assembly mounting screws
and remove the breaker assembly and advancer mecha-

Mism.
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Installation note:

Make sure that the pin on the crankshaft fits intes
the groove in the back of the advancer, and that the
crankshaft rotation nut is properly seated.

T e
Advancer

Disassembly:
eiake the cam off the advancer.

Advancer Body
—_— T

o
N

slinhook the two springs.
eHlemove the two Crings, washers and weights.
eRemove the thrust washer from the agvancer shaft,

Assembly note:
®When reassembling the cam, afign the mark on the
cam with the mark on the advancer body,

CLUTCH HUE
Removal:

*Dmin the engine cil, [5ee Fig.23,) The gil inside the

iiter can pe left in,
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®Take off the clutch caver and gasket,
sHemave the bolts, c¢lutch springs and spring  plate,

®lake out the pusher and tilt the motorcycle so that
the steel ball will fall out.

®Take out a few clutch plates, hold the clutch hub
rrom furning using a special tool, and remove the
MmoUntng ndt.

®2 washer, the ¢lutch hub and another washer will naw
Come oIt in that order.
MOTE: The clutch housing cannot be remaved withow:

napar disassembiy work,

Instatlation:

®lnsiall the washer, ol

tch huh, and the other washer
Scréew an the mounting nut and ':'-'.h"-:” it with 57—~
138 f=lhs [12~15 ke-M} Largue, R ilding the hub
Jdationary with the <pecial tool,

®install all the friction and steel plates, starting with a
friction plate and alternating them,

®Put the steel ball into the drive shaft. and follow it
with the plate pusher,

®install the spring plate, springs, and spring mounting
oolts. Cross-tighten the bolts evenly,

shMount the gasket and clutch cover.

8Fill the engine with SE or SD class SAE TOW-=0,
[OW-50 or 20W-30 weight motar ail, untl the leval a1
the window is between the upper and lower marks.

(1t will take about 3.5 quarts, or 3.3 litres.)

EXTERMNAL SHIFT MECHANISM
Hemoval:

®Remove the chain cover (Pg. 35),

*Remove the engine sprocker (Pg. 39).
s(isconnect the wire from the neutral switch,

®Take off the transmission cover and gasket.
eRemove the sprocket distance collar, using a bearing
puller if it is hard to get off, and take off the O ring,

sRemave the shift lever assembly,
®Take out the detent lever mounting balt, unhook the
spring and rermave the fever,

Installation notes:

AT thie shift drum pins were removed. make sure the
one leng pin is assembled in the position showr.
If this pin is assembled in the wrong pasition, the
reutral indicator lamp wili not light when the gears
arein peutral.

-y
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3z, To avoid damage 1o the sutpur shaft ajl deaf, the
fransmission cover must be put on oefore the sprocket
callar i installed.

A, Apply grease to the push rod before installation.

QIL FILTER

Removal:

sfamove the filter drain plug and drain the oil fram the
Tilter,

2, The detent lever must ride on the shoulder of its
mounting bolt; take care it is not caught between
the bolt and crankcase during installation.

oy

3.°Use an oil seal suide during transmission cover
installation so that the shift shaft oil seal is not

®Take off the rubber gaskets and remove the filter
#lemant, !
Installation note:
Make sure the O ring i1s properly in place.

4. Don't neglect installation of the O ring behind the

ENGINE OIL PLUMP
Removal:

Hlter

®0rain the engine ofl and remove the ol \SEE

£
Eig. 31
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sRemove the muftflers | I-’I;_:_ 26). TR ANSM‘SSIDN
®[ake off the oil pan and gasket, !
#Remove the oil pump, Removal:

®Kemoave the complete engine from the frame (Pg. 23),

®Remove the kick pedal,

®Remove the kick spring cover and gasket.

#Pull out the spring guide, and unhook the spring and
remove It,

Installation notes:

|. Be sure the pump and crankshaft gears mesh proper|y.

1. Apply Loctite to the pump mounting bolts and
tighten them with 62 in-lbs {8 kg-M) torgue.

sRemove the clutch hub (Pg. 41) only if the cluteh
hausing or the ball bearing is to be removed from the
o drive shaft.

®Remove the contact hreaker cover, the complete
oredker assembly and the automatic timing advancer
assemnbly [Pg. 41). Then remave the right engine cover,
®Take the wires off the neutral lamp switch and the il

pressure switch.

Disassembiy:

s(lamp the pump hody in 3 vise Liking care nmot
deform or crack the pump body,

8Remove the circlip, main gear, alignment pin and
shim,

Main Gear

Circlip

[Engine Oil Pump

®Remave the screws, and tap the two shafes alternateiy
i0 a5 to split the pump halves without damaging the
shafts,

selease the dynamo wires from the clamps and take off
the dynamo cover and gasker.

® | ake off the transmission cover and gasket.

®[ake off the sprockel distance collar, using 1 bearing
puller It it i= hard to ger off, and remove the O ring.

Assambly notes:
|, Clean both haives of the pump Body ML NG sUrTaces
and use 4 new gasket in assemsly

2, Usa Loctite an the screws.
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®Remove the shift lever assembly.

®The drive shaft, clutch housing, cutput shaft, and kick
®Remaove the starter (Pg. 36).

starter shaft can now be remaved.

®Take put the 5 crankcase bolts from the top side or
the engine, noting that cable clamps must be installed
inder two of them.

Instailation notes:

Make sure that the O ring for the main engrne ail
8Tum the engine upside down and remove the oil passage is in place befure putting the crankcase halves
strainer, oil pan and pan gasker. back together,
*Remove the oil pump.
sRemove the 17 6-mm crankease holis [cable clamps
n two of them) and the 8 8-mm bolts. Be careful
nat 1o Lake oul e 4 boelts that hold down the
crankshaft.

2, When installing the output, drive and kick shafts,
the crankcase set pins must go into the holes in the
respeclive bushings on the shafts. In addition, the

set ring must fit inta the groove in each ball bearing.

#Screw three 8 mm bolts into the holes provided in the
tower crankcase, and screw them in evenly 1o split
the two crankcase halves apart.

3. Before assembling the crankcase halves, clean the
mating surfaces and apply liguid saskel o the surface
of the lower nalf,
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E

b, Tighten the 8 8-mm bolts with 18 ft-lbs (2.5 k-l | Y. Use an wil seal guide 1o protect the ojl seal when
torque, following the tightening order numbers an putting on the fransmission cover, and install the
the lower crankcase. Apply Loctite 1o the threads of sprocket distance collar after the caver is in place,
Boits No. 6 and No, &, and apply =1 sealer |hardening If the collar is.insmlled before the cover, the oil seal

type) o the underside of the holt head., wiil be darmaged.

# Apply Loctite

and sealer,

3, Tightening torque for the 22 6-mm balts is 69 in.lbs
(.8 kg-M]. Apply Loctite to the threads of the bait
designated in Fig, 171, and apply #1 sealer (hardening I, Use Locote on the three upper right engine cover
tvpe) 1o the underside of the bolt head., MAUNTng SCrews,

6. See that the O ring is in place, and make sura the ail
pump gear meshes properly with the crankshaft gear
when installing the pump.

11. When the timing advancer is instailed, the gin an the
cranksiaft must fit into the groove in the advancer,
ind the crankshaft rotation nut must be properly
seated before the mounting bolt is lighrened.

Use Loctite on the pump mounting bolts, tightening
them with 69 in-lbs [.B kg-M) torque,

7. Apply a small ameount of oil to the O ring so that
the starter will siip easily into place,
8, Don't fail to install the O ring on the cutout shafl | 2. The kick shattshould ke turned fully clockwise bafare

betore putting on the transmission cover, |If the O the spring is hoocked into the haole in the shar.
ring 1s not in place, ail will leak.

N
"k_ finck (Shatt
.
= oy




13. Use an oil seal guide to protect the ofl seal when
mounting the kick mechanism cover.

_]ﬂ eal eal Guide
: L'Ll )11-131

2. Adjust ignition timing  {Pz. 14)  when assembly is

camplete,

Kick Starter

|
4

L)
nj

1. Betining Aing 5. Washar

2. :Chp B, Kick Gesr
3. ColliBaring 7. Wasnar

1. Ratcher 3. Buish ng

47

KICK STARTER

Disassembly

*emove the circlip [ and lake the gap 2 , ¢ail
spring 3. andratchet 4 off the kick shaft 15 .

®Remove circlip 71 , the washer 5 , kick gear 5
wasner 7 and bushing ‘& rrom the share,

Assembly note:

o'When assembiing the ratcher with the kick shaft, align
the mark on the ratcher with the mark an the shaf:

Ratchet
AL L Marks

Kick Shaft

Fa

I'Illlf”r I;I1|
Wﬂl i|||'5‘==l |'-EI"

b % -:‘=.‘..=|-'1|I'II.| Fing 13, 91l Seal
10, Kick Shatft Kicx Pedal

1Y, Kick: Soring 132, Clamp Sait

12. Spring Guide
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DRIVE SHAFT
Disassembly:

®When the bushing and relaining ring (circlip) 2
are tzken off, needle bearing & , two washers g &
2nd gear 7, Sth gear B, 3th gear bushing 3 and
tnnthed w.1<.m.r 13 can be removed.

eNext remove retaining ring i1 and take 3rd gear s
off the shaft,
®Remaove another retaining ring
17 and 4th gear 73 |
#Remove the bearing 1o with a bearing puller,

, toothed washer

Bearing Puller

_Drive Shaft

Assembly notes:

|. Press on the ball bearing with the set ring groave
toward the end of the shaft.

Set Ring Groave

2. When assembling the 5th gear bushing and 3rd gear

to the drive shaft, align their oil holes with the holes
in Lthe shaft.

OUTPUT SHAFT
Disassembly:

8Take off the bushing and retaining ring 7 and
necdle laear 184 , WO waihems = 5 and st 2Bar
will come off,

®dth gear Y has three stoel |.‘|‘:I|5 15 assembled into it f
neulral po *-u.unmg, 30 urn the shalt o move the ba! s
while ¢ u.I ng off this gear,

!l{umn-;:_ the bearing 15 with a Bearing puller and take
the washer o | 200 gear 22 2nd gear bushing
and toothed washer 2; off the shafr.

*Remove the retaining ring 01 and Sth aegs

*Eemave the retaining ring % , the toothed washer b5
irdgear # and washer

il

Assembiy notes:

I. When assembling 5th gear and 20d gear bushing to
the shaft, align their oil holes with the hales in the
shaft,

'}

L The ball bearing must be pressed on with the set
ring groove toward the end of the shaft, (See
Fig. 181.)

3. Don't use grease on the three steel balls during
issembly; these balls must be able to move freely,

SHIFT DRUM

Removal:

®Remove the engine from the frame (Pg. .23 ).

#5plit the crankease as for transmission removal (Pg.
dat ),

®Tap the shift rad from the clutch end and sull it aut,
ana take out the two (410 and 5th gear) shift farks,

‘®Remove the detent arm.

®Flatten the lock washer and remove the shift fork pin,

#Flatten the bent-up ear of the lock washer, unscraw
and remove the drum pasitioning bolt. The cap balt
may be left installed in the top of this bait

‘ ’ Drum Posi tioning
ol m

——n s



Crive Shaft, Output Shaft

T Busimng

2. Hetaining Ring
4. Needis Bearing
5. Washer

3. Washer

7. 2nd Gear 1D}
&,
9
@

Brh Gear (D]

3, 5th Gear Bushing
[0, Toothed Washar

. B2tnming Ang

i ard Gaar (D)

. 4th Gear (D]

. Bearing
Bushing

st Gear (O}

. Bearing

. Washer

. 2nd Gear |Q)

. Znd Gear Bushing
. Toothed Washer

. Aataining Ring
. Brh Tiear 10

o 3rd Gear 1)

. Wagher

1. Drive Shahe

. Sar i—ilr'g

29, 4th Gear 140)

30. Swel Balls

31, Oursut Share

32. Nut

33, Lock Washar

a4, :r'.':'.lnu'Sp-':IE'-’.E"

35, O Sea

2B, Enging Sprockar Callar
37. 'O Ring
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oPull the snift drum out of the crankcase and the
third |37d gear] shift fork will come our,

Installation notes:

L. Align each pin in the upper crankcase with the Hole
n the bearing,

Installation notes:

1. Turn the shitt drum to the neutral position when
outting in the drum positioning bolt, Apply Loctite
to the threads and tighten the bolt with 43~58 ft-|bs
16.0~8.0 ka-M| torque.

. The 3 gear shift fork is the one odd fork: the other
twiy Torks ire identical. Put the add fork on with the
short end facing the neutral switch, ie. the short end
goes onto the drum first,

Fodi

- The crankshaft bearing cap is bared together with the
crankcase and so must be installed with the arrow
pointing toward the front of the engine, Tighten the
bolts with 18 ft-lbs (2.5 kg-M) torque, in the numezred

arder,

CRANKSEHAFT, CAM CHAIN

Removal:

$Romors Se o oammeie engine from the framie (Pao 230,
*lom ne o lam=natts (Fe. 30,

tme o ander head (P31,

sRuomove the ovinder block (Pa, 330,

SRormie sme ~ators JPe. 34 FRONT WHEEL
O b Ul THe Cran quide wheel, Removal:

Ol i acaEe

®Disconnect the lower end of the speedameier cahle
SRemune e ctanaanait Bear e cap, with pliers,
®Tahe md mineanart oul the upmer ¢rankcase hall sRermave the axlke clamps and use a jack under the fnaEine

4w 8 TR e, Mol 1 1 s 1y 6 +0 the wheel can be dropped our,



Installation notes:

1. USiI'I_[; 11.5~18 Ft-le [16"'2,2 -(g-f'-ﬂ E{JFEIIJE, ﬁrgt
tighten the front axle clamp nut and then the rear
nut for each side, so that there will be a gap at the
rear after tightening.

FREONT HUBE
Disassembly:

57

NOTE: See Pg. 161 for ‘76 modsl,

®Haold the gear

If the axle is beld stat

anary and-unscrew the axle |
2, the speedomets:

Lty

i
&

gear will be damaged,
®Tzke off the cellar 13 and wheae &ip &
®From the right side of thewh 1y arpund tra
inner race of the leff ‘béaring 2 and knock it aus
®Remove the distance caollar 3

Lap: ave

®Remove tne oil scal 2

®Take out the retaining ring 3 and from the 127 side
the wheel, 1 y aroerd the inner face of
right-hand bearing 4 and knock it out

L Evenly

Assembly notes:

The axle clamp has a front and rear. If it is installed |. See page 100 for lubrication informaticn,

packward, the gap at the rear will be uneven, .
2. Replace the il seal with 2 new one,and use a speciz

purpase ool for oil seal and Bearing installation

Special Tool
57001-139

2, Turn the front wheel while inserting the speedaometer
cable so that the tongue of the speedometer drive
shaft will seat in the groove in the end of the cible.

Lassermbling,

4. Hold the gear box stationary and screw 1P [he axie
Don't hoid the axle instead: otnerwise the [Falen
ometer gear arve will e darmaged,
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Frant Hub

1. Drum Assembly 6. Wheel Cap

2. 0l Seal 7. Scraw

3, Cirelip B. Cap

4, Bearing &, Goar Box

5, Distance Coller 10, Speedometer Gear Drive
REAR WHEEL
Removal:

e oosen the mountings for the right-hand mufflers.
sRemove the chain guard.
aPyll out the cotter pin and loosen the axle nu:i.

Pull put the cotter pin and disconnect the torgue link
-am {15 mounting,
isconnect the brake rod from the cam lever,
®Fully loosen both charn adjusters,
eRemove their bolts and take out the chain adjuster
sloppers.

11, Qil Seal 16. Speegomerter Pinign
2. Spesdometar Gear 17. Axie

13, Pin 18. Callar

14. Bushing

15. Washer

#Push the wheel forward 1o slip the chain off the
sprociket, and then pull of f the wheel,

Installation notes:

1. Adjust the chain (Pg. 19) before tghtening the
axie and torgue link nuts.

2. Tighten the axle nut with 72~ 101 frlbs (10~ 174
kg-M) torque and use a new cotler pin.

]

. Tighten the torgue link mounting wit 19.0 =~ 23

ft-lbs (2.6 ~ 3.5 kg-M) torgue,

LoAdiust

tpe

raar braks (Po. 18)

L-'_J:ji'-"" TR



e,

*Rear Hub

1. Panel Assembly 9. Cotter Pin

2. Brake Cam Lever 10, Drum Assermibly
3. Bolt 11. Bearing

4. Dust Seal 12. Shock Damper
5. Brake Cam Aubber

3. Brake Shoe 13, Spacer

. Spring 14, Bearing

&, Double Washer 15. Coupling

Brake shoe, brake cam disassembly:

®Remove the axle @3 and take out the pane} assem-

Blv 3
iy

SPull out the two cotter pins & and take off the
double washker 8 |

®Mark the position of the brake cam lever 2 an the
camshaft, and remove the lever,

“#0n models where equipped, remove the brake lining
wear indicatar 29 .

®Remove the dusr seal 4 | and prying the two braks
shoes & up evenly, |ift them off together with the
arake cam 5 .

*Separate the shoes from the cam and remeve the
Drinus 7

Assembly note [madels which have the brake |in Ao
wedr ndicator): Once the shoes have been repigced,
T the indicator on the serration so that it paints 1o the
extrerne right of the USARLE RANGE plate,

16, Distance Callar 24, Distance Collar
17, Balt 25, Mut

18. Bearing 28; Carer Pin

189. Oil Seal 27, Washer

20. Siesve Collar 2B. Pear Sprocka:
21, Washer 20, Brake Lining Wear
22, Nut Indicatsr

23, Axle

Coupling disassembly:

®Take the coupling assembly = from the hub and
rémové the shock damper rubbers 17 .

®Remove the distance collar 1%

®Remove the axle sleeve collar f0 and ol seal i3,
®Tapping evenly arcund the inner race from the inside
side of the coupling, knock out the bearing s

Rear hub disassembly:

s appingevenly around the inner race from the sprocket
side, knock out the panel side bearing i .

SEemaove the distance collar i3

®[apping on the inner race from the panel side, kriock
BUt the ather ball bearing «j .

Assembly notes:

T, See page 100, 109 for lubrication information.

2. Use new oil seals in place of any that were remoyed,

3. Use a special purpose tool for bearing and ol seql

imstallation, [(See Fig, 193.)
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TUBE, TIRE

Removal:

sRemove the whee! from the motorcyele (Pg. 50, 532

elhlark the valve stem posmtion on the tire with chalk,
50 that the tire will nol got turned and upser wheel
palance. Also mark the direction of rotation on the

tire so that it does not gel remounted backwards.

oTake oul the valve core and el out the air,

el omove the waive stem nut, and fTulby loosen the two
bead protector nuts.

B-u.u:! Frntector 1

e5tep on the side of the tire cpposite the valve stem,
and start prymg the tire off the rim near the va |'~'E
e,

eRemove the tube when one side of the tire is pried off.
oPry the tire off one of the bead protectors and then
pry the other side of the tire off the rim,

Installation:
oPuL just eriauzh sr in the tube to keep it from getting

caughl berween the tire and rim,.and insert nto the
tire 2t this poing, oven T the tire was complerels
removed from the rim. Insert the valve sterm into the
rim and screw the nut on loosely.

#lf the tire was campletely removed, pry one side Back
gnta the rim and fit the bead proteciors into the Lire,
Be sure that the tire does not go on bdckwards; e
rear tire has an arrow maolded into the sidewall o
show direction,

A vellow paint mark on the tire should be aligned with
the valve stem for best balancing results.

. Yellow Paint Mark

oPry the othér side of the tire onto the fim, starting a:
the side opposite the valve, Take care not to inser:
the tire kroms so deeply that the twbe is damaged.

eCheck that the tube is not pinched between the lre
and rim, and fili it with air 1o the spec
':PI,‘,. L'|._'_'_,'|I

fled pressure

oTighten the bpead protector and valve stem nuts
put an the vaive cap,

ana

shMounl Lhe wheel on the motorevele [Pz, 30 33,

and balance the wheel {Pz. 17), In the case af the
rear whegl, leave the chain off the sprocker unt
balancing 15 completed.

Rl

Removal:

sRemaove t gal from the motarcvcie (Pg 50, 50
eTake the nre dnd tube of7 therim (Pa. 54,

®fape or wrire all the spoke intersections so that tne

spokes don't ger mixed up, and unscrew INg nipoies
rom all the soakes with a screwdrive:

i

R, A

-4
’.’




HANDLEBAR
Remaoval:
oTake off the rear-view mirrors,

slinhook the clutch cable from the clutch lever
follows: Loosen the knuried lock nut and wurn
adiusting screw in fully; lining up the slots in the soraw
and lock nut with the slat in the lever, Pull in coe
clutch lever, and grasping the clutch cable sleeve with
the other hand, release the |ever slowly while pulling
on the cable to free it

Installation:

oFir all the spokes throush the holes and screw all the
nipples onto the spokes, tightening them partialiv.

®Suspend the wheel on the axle and set up dial gauges
o measure rim runout.

R emove the left switch assembly,

#The left handlegrip s bonded ta the handlebar sa cut
the rubber off,

®loosen the mounting bolts and slide the clutch lever
assembly off the handlebar.

slinbolt the disc brake master cylindsr assembiv and
take it off the handizbar,

®Loosen the right switch assembly mounting,

sEemove the handlebar clamp and slide the handlebar
out of the right handlegrip assembiy,

8Tighwen the spokes evenly so that both axial (side to
side] runout and radial (out from the-axle) runcut
1re |ess than .04 inch (1 mm}. (See page 98). Right Grip Assermbly

®*%lake sure the spokes are tightened evenly, [Standard o
torgue s 22~ 26 in-bs or 23~ 30 kg-cm),

eMount the tire and tube onto the rim (Pe.54).

*Balance the wheel (P2.17).

sMount the wheel an the metercycle. (Pg30, 52,

SPOKE (breakage replacement)

®Reduce tire air pressure by 4 small amount.

®insert the new spoke through the hub, and bend it to
meet the nipple.  Tighten it with a spoks wrench,
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Installation notes:

1. Mount the handlebar at an angle conforming to that
of the front fork, and tighten the clamp belts with
11.5~16.0 ft-lbs (1.6 =2.2 kg-M) torgue

Align with tha front fork

2. The master cylinder clamp is installed with the small
projection toward the throttle grip. First fully tighten
the upper clamp bolt and then tighten the lower
bolt with 52 ~ 78 in-lbs (B0 ~ 90 kg-cm) torgue,

3. After assembly, adjust the clutch (Pg. 13 ¥

CLUTCH CABLE

Removal:

sRemove the left foot rest and take off the chain cover
(Pg. 35).

oPull the cotter pin out of the clutch release lever and
unhook the clutch cable,

Elutch Releasa L

®linhaok the other end of the clutch cable from the
clutch lever and remove the cable,

Installation note:

*Adjust the clutch after cable insuallation (Pg. 13 ).
THROTTLE CABLE

Removal:

eRemove the fuel tank (Pg. 27 ).
ol posen the nuts and unhook the cable from the pulley,

- o0pen up the swtich assembly on the throttle grip

side of the handlebar and unhook the cable from the
throttle grip. Then loosen the lock nut and remove
the cable,

Installation note:
sidjust throttie grip play after cabie installation (Pg.17).

SPEEDOMETER CABLE

Removal:

®linscrew the cable at either end using pliers.

Installation note:

aTurn the front wheel while pushing the cable inw
the hub, so that the projection on the speedometar
drive shaf't seats in the groove in the end of the cabie,




HEAD LAMP

Head Lamp
. Adjusting Sorew (naot on

European mogel |
. Spring

57

®Remove the bolt from the underside af the he
Nousing.

adlight

5. Ring

10. Ring
11. Body

12. Screw

13. Collar

14, Damper Rubber
15. Damper Rubber _

3 ; 16, Plug #Disconnect the twm signal wires and the two ma
4. Rim 17, Serawm - wiring harness connectors,
5. Sealad Bearn Unit 18 Waher ®lake off the nuts and remove the turn signals, and
G, Washer 10, Mt ' pull off the headlight housing,
e g 20. Screw
3. Socksr

Removal:

®Take out the two mounting screws and swing out the
headlight. For semisealed beam units, the bulb can
now be removed.

sUnplug the headlight wires,

®Remove the beam adjust screw and the rim halder
screws, and the rim will come off.

*Take out the mounting screws, remove the mounting
ring and retaining ring, and the sealed-beam unit (or
lens unit for semi-sealed headlights) will be free,

Installation notes:
1. The top of the sealed-beam unit is marked TOP,

Z. Make horizontal beam adiustment after installation

[ Pa. M

SPEEDOMETER, TACHOM ETER

Removal:

slkemove the meter cover, and disconnect tie freter
cabies.

®linplug the meter wires, remove the meates mounting
nuts, and take off the meters separately,

Mounting Nuts
: L akac’

*Remove the two head lamp Unit mounting screws from
the sides of the headlight to drop the lamp unit out ®The meter illumination lamps can be taken aut with the

the front, and unplug the headlisht wiras,

metars remaovead,
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2 Metar Lamps-

Installation notes:

1. Use only 12 valt bulbs of the correct wattage {see the
wiring dizgram) for meter illumination famp replace-

ment.
_ The left turn signal wire goes to the green wire, and

the right wm signal wire is connected to the gray -

WIrE,

31, Adjust the vertical head lamp aim before tightening
the turn signal lamp nuts and the bolt at the bottom
of the headlight (Pg. 201,

IGNITION SWITCH

Removal:

sTake out the two screws from the sides of the bead-
light housing, drop the head lamp unit out the froni
and unplug it.

sRemove the bolt from the underside of the headlight
housing. (5ee Fig. 218.)

eDisconnect the turn signal wires and unplug the two
main wiring harness connectors.

elnscrew the nuts Lo remove the turn signals, and
take off the headlight housing.  (See Fig. 219.]

eRemove the three cover mounting scrows and take off
the lower switch cover,

eRemiove the switch lower cover, mounting nut, and
remove the ignition switch,

Switch Mounting Mut

Installation notes:

[, The left turn signal wire goes to the green wire, and
the right turn signal wire is plugged into the grav wire,

2, Adjust the wertical aim of the headlight berore
tightening the turn signal mounting nuis and the bolt
at the bottom (Pg, 20 ),

INDICATOR LAMPS (Meutral, Turn Signal, High

Beam, Qil

Removal: ol

eRemove the ignition switcn mounting nut and ke
off the upper switch cover,
sRemove the indicator lamps.

installation note:

sllse 12 volt Hulbs of the correct wattage (see 1he wiring
diagram) far indicator lamp replacement.

DISC BRAKE

CAUTION:

1. Use only disc brake fluid, isopropyl alcohol or ethy!
alcohol for cleaning brake parts, but do not allow
rubber parts to remain in contact with these fiuids
for a long period of time.

. Braks fluid will damage painted surfaces; any spilled
fluid should be wiped off immediataly.

. Do not use gasoline, motor oil, or any other mineral
oils near disc brake parts; these oils cause deterioratian
of rubber brake parts. If oil spills on any brake paris
it is very difficult to wash off and will eventually
reach and break down the rubber.

. |f any of the brake line fittings or the bleeder valve
is loosened at any time, the AIR MUST BE BLED

FROM THE BRAKE (Pa. 105).
5. prescribed torgue values for tightening dizc brake

parts mountings are as follows:

[\

(A

=Y

*Table 1 Disc Braka Torque
Brake lever 43~a1 in-bs 0.5~0.7 ka-M
k just-
Brake lever adjust-| 13 5 16.5 fribs | 1.8~2.3 ke M
er lock nut
! Master cylinder §9~7R in-lbs 0.6~09 ka-M |
clamp )

Fitting (banjo)
bolts

| 21~22 ft-lbs

2.9~3.1 xg-M

| Brake pipe nipple

12~13 ft-lbs

1.7~1.5 kg-M

Jeway joint

61~78 in-bs

0.7~09 ka-M

Front brake iamp
switch

19~22 fr-lbs

26~30 kg-M
|

Caliper shafts

3.0~3.5 ka-M

| Caliper mounting
boits

|
|
[ 22~26 ft-lbs
|

25~33 fr-lbs

3.4~4.6 kg-M

Bleed valve

7 in-lbs

0.7~1.0 kg-M

| Disc mounting
| boits

{ 25~33 fi-lbs

3.4~4.5 kg-M

[ TN
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BRAKE PADS {See CAUTION Pg. 58)
Removal:

eRemave the front wheei (Pa, 50),
®Take put the mounting screw for pad B and

remove
the pad.
: l‘ 2, Bleed the hrake |ine after master cylinder installazior
[Pa. 103),
eWith pad B remaved, squeeze the brake lever several Master cylinder disassembly:
! times until the piston pushes pad & out. ®Take off the reservols cap 1 |, and aftsr TEMOoving the
% diaphragm plate 2 and diaphragm 3 , empitv ou:
3 ; the hrake fl
Installation: ; ®Take off the hrake lever /2 Use a special purcose
iLu?se"u the bleeder valve slightly, push the pistan in toal 1o remove the du;: cover stopper 5, and then
bv hand as far as it will go, and close the valve. z

removi the dust cover 5 |

b
SE:_IEJ_TDUI ; ."._Ul.lsf Cover
56019-T11 i
®Align the groove of pad A with the ridge in the caliper
and insert the : : :
’ pag. *kemove the retaining ETINE 7 with retaining ri ng 2l ira,
®install pad B, wsing Loctite on the mounting screw, S Iak. the ariRT piston @ E A
2ng B i } sLon A mary cL L
®Since fluid was spilled when the bleeder yvalve was Bperis. | A .!J ¥
spring 1, and check valve 1; T of the master cylinge
opened, check the fluid leve! in the master evlinder 5
resarvoir tlc'd*;. Dn ot remove the sEn:rlr'uIaru cup. i1 from the

piston as removal damages the cup,

MASTER CYLINDER (See CAUTION Pg. 58)
Removal:

®Take aff the right rear view mirror,

afemaove the banjo bolt to disconnect the brake hase.

SRemove the clamp bolts and take off the master
cvlinder assembly

Master Cylinder Assembly

Retaihing Ring

Installation notes:

1. The master cyiinder clamp Is installed with the smal!
projection toward the throttle grip. Tighten e
Upper clamn bolt first and then the iower bolt, bath
with the specified torgue (Table 1)

Retajr ning Ring F-'IlFrs
57001-154 s
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Disc Brake

L. Cap 13, Secandary Cup 25, Dust Cawer
2, Praw t4, Balt 26, Hose

3. Cap Seai 18, MNut 27, Gromme:

4. Brake Lever 15, Lock Washar Z8, Brackst

5. Stopper, Dust Seéai 17, Musj 29, Pressure Switch
6. Dust Seal 13, Bol 30. FWay Fitting
7. Circlip 19, Balt 31, Pipe

8, Stopper, Plston 20, Wasner 32, Boit

9, Piston Assembly 27. Mastar Cylinger Maunting 33, Bait

10, Promary Cup 22, Master Cylinder Body 34, Washer

11, Spring Assemily 23. Washer 25. Hosa

12, Check Vahva Assembly 24, Banpo Balt



Caliper Assermbly

1. Allan-head Shatt 7. Pad A 13. Lock Washer 19. Mounting Boi
2. Caliper B 8, Caliper & 14, Bushing 20, Lock Washer
3. Pad B 3. Piston Dust Seal 15, Stopper 21, Washer
4, Caliper Holder 10, Piston 16. Bleader Valve 22, Ring
5. Boots 11. Seal 17, Bleeder Valve Cap
6. O Ring 12, Screw 18, Mipple
Disc A
W

1. Lock Washer 2, Bon d. Disc
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Assembly notes:

1. Befare assembly wash all parts, including the master

¢vlinder, with disc brake fluid or alcohe| {See CAU-

TION pg. 54 ), and apply brake fluid to the remaoved

parts and 1o the inner wall of the cylinder,

Be sure that the primary cup and check valve are

not installed backwards, and that they are not turned

sideways after insertion,

3. Use a new retaining ring for assembly, pushing itinta
piace i the coylinder wall groove with a special
purpose tool.  Lse the same tool for installing the
boot and boot stopper.

I3

_" _ Master Cylinder Assembly

" Special Tool

57001-132
CALIPER {See CAUTION pg. 58)
Removal:
NOTE: See Pz. 164 for 'T6 model.
slemove the front whee! (Pg. 30),
elnscrew the brake pipe nipple and disconnect the pipe.

i l
“Brake Pipe Nipple i

N

Cap the end of the pipe with the rubber bleeder valve
cap to prevent fluid leakage,

@|f the caliper is 10 be disassembled, loasen the Allen-
head shafis now.

eRemave the mounting balts and take off the caliper
assembly,

Installation note:
oBleed the brake fines atter installaion (Pg. 103,

Caliper disassembly:

elnscrew the two Allen-head shafis 1 avenby, alrer-

nately a little at a time, Remove caliper B 2 andg

pad B 3
o Taxez thecaliper halder ¢ off the shafts, neing zarefu
not to 'damage the boots 5 orQrings & ,and ke

outpad A 7

sRemove the two shafts from caliper & 3

eTake off the piston dust seal % anc pull out the
pisTGn without twisting L. IF i1 is ditricult
remove, force i1 out by blowineg compressed air inta
Lhe orake line outlet.

Piston

Air Gun

Calipar &

#Remove the sea
wiall .

without damasing the cvlinder

Caliper A

_Seal

Special Toaol
5EOT9-111

Assembly note:

sHefore reassembly, wash the calip {25, holder

seal and piston with brake fluid or zlcohal [see CAU
TION, pe. 3% ), and apply brake fluid ro them. He
especially careful in Clegnine the : Ve He §ea
and the shatt guide holes.

Disc

MOTE: 5ee Pz 162 for 'T6 model.

Removal:

®Remove the (ront woeel (P 30)

®Flaren the bent up ears of the lock washers 1 and

remoave the disc mauntung balts 2 to take orT the

il

L



Installation note:

#Tighten the disc mounting bolts with 25 ~ 33 Ttlbs
(3.4 ~ 4.6 kg-M) torque and bend up the lock washer
firmly against each bolt,

’ FRONT FORK TUBES
. NOTE: See Pg. 165 for '74, '75 model.

Removal:

eRemove the front wheel (Pg. 50).

oTake off the fender.

®lake the caliper assembly off the front fork and rest
it on some kind of a stand so that the pipe does not
get bent.

oif the fork tube is to be disassembled afier removal,
first laosen the bolt in the top of the whe,

el oosen the upper and lower clamp bolts and drop out

& the fork tube.

Installation notes:

|. Before tightening the top clamp, make sure that the
flange surface of the bolt in the tap of the tube, is
level with the top of the stem head.

2. Tightening torgue for the upper clamp bolt is 11.5
~ 16.0 ft-lbs (1.6 ~ 2.2 kg-M), and for the lower
balt it is 39 ~ 43 filbs (5.4 ~ 6.0 kg-M).

Fork tube disassembly

®Remove the top belt 2 and dump out the spring &
and the fork oil,

®Take the dust seal off the outer twbe =
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eHolding the cylinder 21 with a special tool, remove
the Allen bolt 30 from the bottom of the tube, and
pull out the inner tube 1% .

Special Tool
. B7001-142

aRemove the retaining ring % inside the inner tube,
using retaining ring pliers, and the cylinder assembly
10 will come out of the tube,

#Remove, the retaining ring 22 from the outer tube
with a sharp hook.

®A 50 pull the ol seal ™ out with a hook,

NOTE: If the ail seal is removed, it must be replaced.

Assembly note:
®lse a special purpose tool for instaliing the oil seal,

Special Tool

/SBIO01-141

STEERING STEM

Removal:

sRemaove the front wheel (Pg. 50),

#Take off the front fender.

sRemove the bolt from the underside of the headlight,

#Remove the two screws from the sides of the headlight,
drop oul the head lamp unit and unplug the wires,

#linplug the turn signal wires and the main wiring harmess
CONNectors.

sRemave the mounting nuts and take off the turn signals
and headlight housing,

eUnscrew the tachometer cable from the cylinder head.
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Front Fork

1. Lock Ass'y

2. Top Boht

3, D Ring

4, Swem Head

5, Clamp Bolt

6. Clamp Belt

7. Lock Washer
B, Nut

9, Washer

10, Headlight Stay
11. Hesadlight Stay
12, Stay Guide
13, Washer

14. Gasket

15. Steering Stem
16, Bolt

17. Lock Washer
18. Spring

19, Inner Tub<e
20, Cylinder
21, Dust Seal
22, Circlip

23, Washer

24, il Seal
25, Duter Tulbe
26, Outer Tube
27, Gasket

28, Dwain Plug
23, Gasket
30, Allen Bolt
31. Stud

32, Axle

33, Nut

34, Reflectar

35, Rubber Washer

38, Circlip

)
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®Remove the mounting boits and take off the ignition Stem Head Clamp Bolts
switch, tachameter and speedometer as an assembly. A CR —

tent Head Balt
=

oMNow shift the handlebar out of the wiay 1o the rear,
loosen the two lower clamp bolts, and remove the
fork tubes and the headlight stays.

Clamp Balt

#Take off the rear-view mirror,

#Disconnect the pressure swilch wire and remove the.
‘mounting bolts for the 3-way fitting, disc brake master
cylinder, and for the caliper. Remove the whole brake
assermnbly as a unit, taking care not to bend the pipe.

®Remove the steering stem lock nut with a hook spanner
and drop out the stem, The balls from the lower race
will fall out when the stem is removed. The stem cap
and upper inner race and balls can also be taken out
Now.

Hool Spanner Steering Stem Lock

Mut

®Unbolt the handlebar and set it 1o the frent with all
the wiring and cables still attached,

®Loosen the three stem head clamp bolts, take out the
stém head balt, and remove the stem head.
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Installation: eloosen the lower clamp bolt and align the flange
eApply grease to the 19 upper and 20 lower bearing surface of the bolt in the Lm:_u of the fork Lubu_, with
balls, and stick them to the outer races in the head pipe. the upper surface of the steering stem head. Tighten

the clamp bolts at that point.

19 Bearing Balls

®|nsert the steering stem up into the head pipe, put on

the upper inner race and the cap and lock nut,’ ®Tighten the three upper clamp bolts with 11.5~16.0

sTighten the lock nut with a hook spanner so that the ft-lbs (1.6 ~ 2.2 kg-M) torque, and tighten the two
sterm moves freely to either side with a slight push, lower clamps with 39 ~ 43 ftlbs (5.4 ~ 6.0 kg-M)
but s that it has no play. ¢ forque.

sPut each headlight stay and the stay guides into place, ®Align the angle of handlebar mounting with that of
and push the fork tube up through them so that it the front fork, and tighten down the mounting bolts
protrudes about 1% inch (30 mm) at the top, with 11.5 ~16.0 ft-dbs (1.6~ 2.2 kg-M) torque,
Temporarily tighten the lower clamp bolt to hold the eMount the disc brake assembly, (See Pg. 58 for
tube in place, correct mounting torgue,) When mounting the master

cylinder, the projection on the clamp must point
toward the throttle grip. Tighten the upper clamp
baolt first, and then the lower bolt.

1%" (30 mm)

®Bring the handlebar to the front and rest it there,
eMake sure the handlebar wiring is routed as illus-
trated.

sMount the ignition switch and meter assembly,

#Put on the headlight housing and turn signal lamps,

oPut the bolt into the battom of the headiight and adjust
vertical headlight aim before tightening this bolt and
the turn signal nuts. (Pg. 20}

®Connecct the main wiring harness wiring and the turn
signal wiring. The left turn signal wire goes Lo the green
wire, and the right is plugged into the gray wire,

*Plug in the head lamp unit and mount it

ehount the front fender and the brake hose clamp,

eMount the front wheel (Pg. 50)

STEERING STEM BEARINGS

ePut on the stem head and tighten down the stem head Removal: _
bolt and the rear clamp bolt, ®Remove the steering stem (Pg. 63)

TS dpha] -
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®To remove the outer races pressed inte the head pipe,
insert a bar into the head pipe and hammer evenly
around the circumference of the race to drive it out.

Head Pipe

®lhe lower inner race, which is pressed onto the steering |

stem, should be removed with a special bearing puller,
Be careful not to damage the gredse seal under the race,

Special Tool
57001-135 ¢

Installation:

®Apply ofl lo the outer races and drive them into the
head pipe using special purpose tools,

) Special Tool
. j’ 57001-1329

Special Toal
" 57001-138

®Replace the steering stem grease seal if it is damaged.
®Apply oil 1o the lower inner race and drive it onto the
steering stem with a special tool.
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Special Taol
57001-137

Lower Inner Race

Ol Seal

®|nstall the steering stem (Pg, 63).

SWING ARBM
Removai:
®Eemave the rear wheel (Pg, 52,

®Take out the lower mounting bolts for the rear shock
absorbers.

slnscrew the nut, pull out the swing arm pivot shaft,
and drop out the swing arm,

Installation nota:
®Pivot shaft torque is 58 ~ 87 ft-lbs (8.0 ~ 12 kg-M).

Disassembly

®Pull the sleeve 5 out of cach side of the swing arm.

oMake sure the distance collar (§  is as off-centered as
possible, and insert a bar into one side, hammering on
it lightly to knock out the bushing & on the opposite
side,

i

#lse the bar again to knock out the other bushing & .

Installation notes:

1. Replace the bushings with new ones. Apply ol to the
new bushings betore installation.

2. Put grease into the swing arm (Pg, 115).
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Swing Arm
e
|
1. Sel-locking Nut B. Grease Nipple
2. Washer 9, Distance Collar
3. Cap 10, Preor Shaft
4. 0 Ring 11, Chain Guard Mourting
5. Sleeve Balt 1
B, Bushing 12, Washer
7. Swing Arm 13. Chain Guard Meunting
Bolt 2
DRIVE CHAIN
Removal:

CAUTION: The chain must not be cut for installation,

esRemove the chaln cover (Pg, 35).

sRemve the rear wheel (Pg. 52).

sRemove the swing arm (Pg. 67).

®Remove the engine sprocket (Pe. 39 ) and take off the
chain.

REAR SPROCKET

Removal:

sRemove the left mufflers (Pg. 39),

oFlatten the bent-up ears of the lock washers, and remove
the mounting nuts,

#Remaove the rear wheel [Pg, 52).

oPull off the sprocket.

14. Chain Adjuster Stopper 19, Adjuster Bolt
Mounting Bolz 20, Cotwer Pin
15. Washer 21, Torgue Link
16. Chain Adjuster Stopper 22, Mut
Moun ting 23, Lock Washer
17. Chairr Adjuster 24, Washer
18. Lock Mut 25. Bolt
26, Baolt

Installation note:

sAfter tightening the sprocket mounting nuts with 22~
30 flos (3.1~4.2 kg M} torque, bend up one side of
the lock washer against each nut.

REAR SHOCK ABSORBERS
Removal:

®Remove the mounting nut at the upper end of each
shock absorber, and the balt at the lower end. I the
bolt is hard o unscrew, loosen the front and rear
muffler mountings, or remove the muffiers altogether
{Pg. 26).

®Take out the mounting bolts for the chrome bar, and
mave it out af place,

B L 1T

— i — -y
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®Full the top of the shock absorber off the stud and
remaove it

Installation note:

®Shock absorber mounting torque is 19~ 25 ft-lbs-(2.6
=~ 3.5 kg-M) for the mounting nut at the upper end,

and 19 ~25 ft-lbs (2.6~3.5 kg-M) for the bolt at the
lower end.
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M AINTENANCE

Air Cleaner ) lﬁﬁ]\

AlIR CLEANER
NOTE: 5ee Pg. 167 for '76 model.

The air cleaner ensures that only clean, filtered ajr
is fed through the carburetor into the engine. If air is
used direclly without filtering, not only will dust and
dirt from the air plug up the carburetor air passages and
jets and cause the engine to run poorly, but the dust
that enters the cylinder acts like grinding compound and
wears down the cylinder, piston and rings. If the air
cleaner element is damaged or if oo coarse a filter is
used, the results will be the same as if no filtering is used.

When the air cleaner element becomes clogged with
dirt, it chokes the air supply to the engine, resulting a
richer fuel/air mixture and poor combustion efficiency,
This in turn causcs overheating from carbon buiid-up,
and causes a loss of enginge power,

Cleaning and replacement .

Every 2,000 miles (3,000 km) or less, remove the air
cleaner element (Pg. 26) wash it with gasoline or some

other volatile solvent, and blow it dry from the inside _

with compressed air, Since this is a dry-type element,
do not use Diesel oil, kerosene, or other cleancrs which
will not evaporate completely,

If the sponge gaskets on the sides of the element
come loose, stick them back on with bond or other
adhesive, If the sponge or the element is damaged or
holed, replace the element.

5ince repeated washing coarsens the element, replace
itevery 6,000 miles (10,000 km), or sooner if it has been
washed 5 times,

Carburetors

"'__ A
i
1. Fuel Pips 4, FIEI:urI'ISg_Jrlng
2. Air Vent Pipe 5. Pulley
3. Guide Strew B. Crossowver Spring

1. Air Cleaner Element 3. Air Cleaner Caver
2. fir Cleaner Housing

CARBURETORS

NOTE: 5Sec Pg. 167 for Frame MNo. Z1F-32818 ~ and
Pg. 170 for '76 model.

The Z1 has four carburetors, {one for each cylinder)
which operate in unison and must be adjusted evenly
before the engine will run smaothiy. (See pg. 11 for
carburetor adjustment.)

%

'!-Q..'
! Full Closed Stopper 10, Float Bowl
8. Throttle Stop Screw 11. Drain Piug

9, Starter Piunger 12, Throttle Adjuste
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Carburetor Cross Section Qﬁ:{

1, Top Cover 6, Float 11. Air Bleed Pipe
2. Mising Cramber 7. Starter Pipe 12, Pilot Jet

3. Jet Needio 8. Starter Jet 13, A et

4, Mepcdle Jet . Main Jet 14, Throttle Vake
5, Starter Plunger 10, Drain Plug

A linkage mechanism, which is moved by the throttle
arip. with the two cables, connects the carburetors and
causes the throttle valves af all Ffour carburetors Lo open
and close simultaneously when the thrattle grip is turmed,
A heavy return spring on the linkage acts to pull the
throttles closed. A crossover spring pulling in the
epposite direction of the return spring, counteracls some
of the return spring ension so that the two springs arc
balanced and the throttle grip can be turned with an
CVEN Pressure.,

Carburetor construction is shown in Figs. 262 and
263, Lach carburcter has four main sysiwems far fuel
regulation and supply: a starter system which supplics
a rich mixture to aid in starting the eéngine: a pilot
systermn For fuel supply at low speeds; a main system
for medium and high speed fuel supply; and a float
system loo maintdin the gasoline at a econstant level
inside the carburetar,

Table 3 Carburetor Specifications

Singe the carburetor repulates ana mises the gasoline
and air going to the engine, there are Two general types
ol carpburetor maladjustment or trouble that can nocur:
the tuel/air mixture can be too rich (too mach gasoling],
or too lean {toa much air). This can be caused by wear,
dirt, maladjustment, or a change in the gasaline levebin
the float bowl. (It can also be caused by a dirty or
damaged air cleaner element,] Table 2 shows the
wmptoms for each of these two types of trouble.

Table 2 Mixture Trouble Symptoms

Mixture tao rich Mixture oo lean

Engine is sluegish

Smoky exhaust

Runs waorse when warm

Spark plugs fouled black

Runs betrer without air
cleaner i

Engine overhoats

Runs better with starter
lever on

Spark plugs burned white

Running is unstable

Mo powers

Some parts of the carburetor are replaceable or
adjustable to adapt the engine to special cperating
conditions. - These parts and their standard valugs are
shown in Table 3.

Starter System

The carburetor starter is a device used Lo provide
the engine with the exceptionally rich 1:1 fuelfair
mixture that is necessary to enable easy starting when
the engine s cold.

Fig. 264 shows the starter jet 1 ,starter pipe, starter
plunger 2 and other funclional parts of the starter
svstem,  With the throttle valve left closed and the
starter plunger 3 pulled fully open, a high intake
vacuum is developed at the jel opening to drdw fue
from the carburetor when the engine s turned over.
Fuel s measured by the starter jet, mixed with air in
the starter pipe, drawn into the starter plunger chamiper
and mixed with starter primary air, AL this poinl il s
the most suitable mixture for starung-and iU has been
well atomized, so the fuel is now sprayed inio the main
bore, There it is mixed with a small amount of fuel/al
spray. from the pilot system and supplied Lo the engine.

In order for the starter system to work properly, the
thrattle must be kept closed so that sufficient vacuum
can be built up at the starter outlel. 1o addition, the
starter lever must be raised fully sn that ine tip of the
starter will unplug the fuel passage. |f the throttle s
opened or i1 the starter lever is not fully raised, the
starter system ‘will fail to operate efficiently, The
starter will also not operate carrectly i the air bleed
hole clogs and causes insufficient atomization.

Twpe [ Main Al | Meedie I et Pilot Throttle "u"iih'f[ Air | Fusl
Jet |zt et Meedle i | et Cutaway Serew Lewvel
o | = I = = = 1% turns | 32+ 1mm
12 Al - §5]9-3¢ 20 25 i ;
VM285C 112.5 [ - Py 9 out | 1.262.04 in.)

FThe @ of 3]9-3 shows lol no,, and may vary,

—
The 3 is the groove no, lar the C ring, counting from the top,

e



Starter Systam

2%

Iy

[ TJ_L ”
i J AN

1, Starter Jet 2. Srarter Pioe 3, Saarter Plunger

Cleaning

Remove the float bowl and blow the starter pipe
clean with compressed air, Do not clean it with wire or
other hard objects which may damage it.

Remave the starter plunger and clean it with gaseline,
Pilot System

Fig. 263 shows the pilot svstem, which includes the
pitot jer 1 , pilat mir serew 2 and pilot outlet 3

The pilot system operates from zero 1o about one-
lourth throtile opening. At small thrattle openings the
opening near the needle jet of the main system s
Comparatively wide, so there is little vacuum and almaost
no fuel is drawn from this jet, Near the pilot outler,
however, the air passage 15 narrow and a high vacuum
Sevelops, drawing a rich fue! mixture up through the
PHot outlel.

Ine pilot jet mixture is produced by combining the
Basoling measured out by the pilot jet, with the a@ir let
N past the pilot air screw. Since the pilot jet opening is
fixed, the mixture must be controlled instead by turning
the pilat air screw. As the screw is hacked out, the pilot
4ir passage is opened wider and the mixture is made
leaner, Turning the screw in makes the mixture richer.

Pilot System

1, Filot Jet

2. Pllet Air Sceewy 30 Pilot Qutles

Flow Characteristic ':?EE'

! Prlat
Maip ———
Total s—

Gasoling flow oofmin

o Throttle valve opening 1

Fig. 260 shows throtile valve opening versus gasoling
flow for the main and pilol systems. If trouble accurs
in the pilet system, not only are starting and low specd
running affected, but the transition from pilol to main
system 15 not smooth as the throitle s apencd, causing
a drop in acceleration efficiency, Pilot system rouble
might be due to maladjustment, a dirty or loose pilot jor,
ar clogging of the pilol outlet,

Cleaning and replacement

Wash the pilot jet with gasoline and blow i1 clean
with compressed air. Also use compressed air 1o clean
the pilot outler. Do not use wire for cleaning as this
could damage the jet.

Remave the air screw and check that the tapered
portion is nol worn or otherwise deformed; i i1 is,
replace the screw,

Air Screw

S
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Main System

1. Main Jet 4, Throttle Valve

2. Air Biesd Pipe B, AirJet

3. Jet Needie 6. Meedle Jet
Main System

Fiz. 268 shows the main system, which consists of the

main jet 2 , bleed pipe 7 , jet needie 3 , throttle
valve 4 ,airjet 5 ,and ncedle jet & . Atone-
fourth and larger throtile openings, the vacuum in the
vicinity of the jet needle rises enough to cause most of
the engine’s fuel supply to be delivered by the main
systern, Gasoline passes through the main jet, bleed
pipe, through the opening between the needle jet and
needle, and into the main bore to be mixed with the
air flowing there,
In ane side of the bleed pipe, there is an air bleed hole
to admit air measured by the air jet. This air mixes with
the gasaline and begins atomization before it ever reaches
the main bore,

The jet needle is connected to the throttle valve, and
the tapered tip of the needle extends down into the
needle jet. As the throttle is raised open, the needle is
lifted with it out of the jet. At onefourth throttle
ppening, the tapered portion of the necdle starts coming
out of the jet, increasing the needlefjet clearance and
thereby increasing the rate of gasoline flow above this
throttle opening, Flow regulation by the needle jet is
also affected by the throttle valve cutaway, a part of the
lower end of the throttle valve which is shaved off to
help control the amount of vacuum developed at the
needle jet outlet.

Throttle Valve ,':Zﬂf_ﬂl

Cutaway

At near full-throttle openings, the cross-sectional area
of the needlefjet clearance becomes greater than the
crasssectional area of the main jet. At these openings
the gasoline flow is limited by the size of the main jet,
rather than the jet needle clearance,

Trouble in the main system is usually indicated by
poor running or lack of power at high speeds. A dirty or
clogged main jet will cause the mixture to be leaner. A
Fich mixture could be caused by clogging of the air jet,
its air passages or the air bleed hole in the bieed pipe;
ncedle jet and needle wear (increasing clearance); or by
loosening of the main jet, air bleed pipe, or the necdle
jet.

Cleaning and adjustment

Disassemnble the carburetor and wash the main jet,
bleed pipe, air jet and air passages with gasoline, blowing
them clean with compressed air.

If the needle jet/needle clearance has worn larger,
iL is best to replace these parts, although a certain
amount of adjustment can be made by lawering the
position of the needle. There are five grooves at the top
of the needle, and changing the position of the C ring
1o a groove closer to the top, lowers the needle and
makes the mixture leaner al a given throttle apening,

Jet Needle 'ﬁm

NOTE: The last number of the jet needle number (3"
of 5]9-3) is not stamped on the needlc, but is the
number of the standard groove in which the C ring is
clipped. The groove numbers are counted from the lop
of the needle, 1 being the topmost groove, and 5 being
the lowest groove.

If the engine still exhibits symptoms of overly rich or
lean carburetion after all maintenance and adjustments
are correctly performed, the main jet can be replaced
with a smaller or larger one. A smaller numbered jet
gives a |leaner mixture and a larger numbered |et a richer
mixture. Many jets are available, but it is recommended
that any change be limited Lo one je size (2.5) difference
from the standard jet.
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1. Float Z. Float Vake " 3, Seat

Float System

Fig. 271 shows the float system, comprising Lhe
float 1, and fioat valveneedle 7 and seat 3
The float system serves lo keep a more or less fixed
level of gasoline in the carburetor at all times, so that
the fuel mixture to the engine is stable, If the level is
oo iow, it will be harder for gasoline to be drawn into
the intake and the mixture will turn out lean: if the
fuel level in the bowl is too high, gasoline can be drawn
up too easily and the mixture will be too rich.

Ihe fuel level is defined as the vertical distance from
the center of the carburetor main bore 1o the surface of
the gasoline in the float bowl. It is maintained at a
constant valve by the opening and closing of the float
valve, As gasoline flows through the float valve and
causes the level in the bowl to rise, the float riding on
the gasoline rises, oo, pushing up the needle as it moves,
When the gasoline reaches a predetermined level, the
fluat rises high enough to push the needle completely
inte the seat closing the valve and stopping gasaline flow

3 ine carburetor. When the engine uses some of the
szsohine and the level drops, the float (and needle) drop
with 11, opening the valve to let in more gasoline,

Fuel level measurement and adjustment

Turn the fuel tap to Off, and remave the plug from
the underside of the float chamber. In its place, screw
in the fuel level measuring device ispecial tool), Hold
the plastic tube against the carburetor body and turn on
the fuel tap to read the level, The gasoline level in the
hose should come up to .10~.18 inch (about Y inch,
o 2.5~4.5 mm) below the edge of the carburetor de?

Float Mechanism r\ﬁ] :

Fuel Level Measurement

1. Special Tool 2. Float Bowl

If the fuel level is incorrect, remove the float bowl
and float (pull the pivot pin out to drop out the float,
and catch the needle as it falls). Bend the tang on the
lloat a very slight amount to change the fuel level.
Bending it up closes the valve sooner and lowers the
fuel level; bending it down raises the level,

Cleaning and replacement

If dirt gets between the needle and seat, the float
valve will not close and gasodine will averllow, Overflow
can also occur if the needle and seat are allowed to
wear excessively before replacement, | the needle
sticks closed, no gasoline will flow into the carburetor.

Remove the carburetors and take off the float bowl
and float, washing the bowl and the float parts in
gasoline, If the needle is worn as shown in the diagram,
replace the needle and seat as a set. (See Fig. 275.)

Blow out the mixing chamber fuel passage with
compressed air.
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Needie Valve (275

CAMSHAFTS

Since this engime is the DOHC {Double OverHead
Camshaft! type, there are two camshafts moun ed in the
tap of the eylinder nead, One is the intake camshaflt,
and is manufaciured with four cams, one Lo apen the
intake valve for each cvlinder. The other is the exhaust
camshaft, and has four cams to open the exnaust valves.,
There is a sprocket at the center of the crankshaft and
at thg center of each-camshaft, and 4 chain placed over
these sprockets enables the crankshaft to turn both
camshafts so that the valves will be apencd and closed
41 the proper times during each rotation of the engine,

Each sprocket has a mark so thal valve timing [the
time that each valve |s opened} can be reset correctly
any time the camshaft is removed for inspection ar
repairs (See pg. 30 for valve timing adjustment. |

Valve Timing @}E}
ToU =2

Exhaust close

Inlet open
a0” ATDC

30" BTDC

| ‘
’
#,
/
K
- = -rl
sr= -
T |
70° ABDC | 70”7 BHDC
Inlet ¢loze ! Exnaust open

e

EDC

Simce the time, amount, and duration that each valve
is opened (valve Liming) changes with cam surface wear,
camshaft bushing wear, and camshaft runout |bendingl,
these parts shiould be inspected periodicalty or when
timing trouble is suspected. If the valves do not opern
at the right times or if they do not open the correct
amount, there will be a decrease in combustion eff-
ciency land engine power), and engine trouble may
develop, Cam swear will also cause “tappet” noise as the
cam hits the vaiwe litter.

Cam Wear

Remove the camshalt and measure the height of each
cam with a micrometer. If the cams are worh dowr
nast the service limit, replace the camshaft,

Table 4 Cam Height

! Standard [ Service Limit |
Tkt 1. 42376~1.4307 in. 1_.-—123EE|'|,
MR (36,26~ 36.34 mm) (36,16 mm)
Exchiai 1. 4079~T1.4110In; 1.403% in.
xhaust | (3576~3584 mm) | (35.66 mm)
Cam Wear Measurement. @_ﬂ
£
|
Cam Height

Bushing and Shaft Wear

Bushing wear is measured using a plastigauge, or press
gauge, which s inserted into the clearance to be
measured, and indicates wear by the amount It 15
compressed and widened when the parts are assembled.

Remove the camshalt, cut strips of plastigauge 1o the
width of the bushing, and place a strip on the lower halt
of cach bushing, parallel to the camshaft and so the
plastigauge will be between the bushing and the shaft.

Mow fit the chain over the camshaft sprockel so the
shaft won't turn, and install the camshaft, tightening the
bolts in the carrect order with the specified torgue
(Pa 31).

Next, remove the camshaft again and measure the
new width of the plastigauge to compute the bushing/
camshaft clearance, |1 any clearance exceeds the limit,
replace all four bushing halves for that camshalft.

Table 5 Camshaft/Bushing Clearance

Standard | Limit
L0008~ 0025 in. D063 in.
| {020~.064 mm) .16 mm)

Ry




MNext measure the part of the camshaft that wiears on
the bushing. I the micrometer reading shows less than
the service limit, replace the camishaft,

Table 6 Camshaft Diameter

[ Standard — Limiit.
9633~ 9638 in. 8614 0n,
I_ (24,467~ 24 480 mm) . (24,420 mm) J
Camshaft Runout
Remove the camshaft and take the sprocket off the
shaft.
NOTE: When remounting the sprocket, use Loctite on
the mounting bolts, tighten the bolis (6) with 11.0
flbs (1.5 kg-M) of torque, and make sure that the
exhaust and intake sprockets go on the right shaft.
Suspend the shaft in V blocks at the paints on the
shaft where the bushings seat. Measure runout with a
dial gauge set to the sprocket mounting location, and
replace the shaft if runout exceeds the service limit
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Table 7 Camshaft Runout

Standard I Limi _|
under A0S in. A
lunder 02 mm) [T0 mm)

CAMSHAFT CHAIN

The camshals chain, which is driven by the crankshaf
sprivekel, drives. the two camshafts ar one-halt of the
cramesialt ropom,  For maximum durability, it is ar
andless-Llvpe chain with' no. master link. Because of
ample lubrication and little load on the chain the
camshaft chain and sprockets wear very little,

I'he guide rollers, however, are made ol rubber and
will siowly wear dows, When the chain can ne [ange
beadiusted enough to stop it from making noise, remove
the suide rollers far inspection. 11 the lower roller o
the chain tensioner-guide roller assembly shaws wear o
damage, replace the parts,

Lower Roller
. PO

_Chain Tensioner Guide Roller Assembly

CYLINDER HEAD, VALVES

The cvlinder nedd and valve parts are shoawn in
Fig. 283, The valves are mounted in the head, and are
pushed open by the cams, apd élosed by Lhe valve
springs,

Valve guides are pressed ino the ovlinder head, and
the valve seats are €ast in, The valve seat, which is
cut 1o the angles shown in Fig. 282, not only prevenis
comprassion leakage by fitting snugly against the valve,
but alsp prevents the valve from overheating by allowing
elicient heal transnpssion,

dao®
Cutting Angle of Valve Seat _?i! @EE'

The ¢learance berween the valve lifter and cam is
adiustable up 1o .04 in, (1 mm), but when valve and
seat wear and valve scal grinding make this clearance
unadiustable, the vahve stem end can be ground down o
merease ciearance,  IF the adjustment limit is again
exceeded, the cvlinder nead will have 1o be replaced.
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Valve Assemblies @3

)

1. Shim 4, Valve Spring Heisiner 7. Vaive Spring Seat 10. Circlip
2. Valve Lifter 5, Inner Valee Spring B. Oil Seal 11. Exhaust Valve
I, Split Keaper 6, Duter Valve Spring G, Valve Guide 12, Inlet Valve

Cylinder Head

The cylinder head is made of aluminum alloy for
good heat conduction, and fins are provided on the
putside 1o further aid heat radiation, T carbon builds
up inside the combustion chamber, however, cooling
efficiency is reduced and preignition, knocking, and
owerheating may resull.  Trouble can also come from
improper head mounting of mounting torgue, causing
compressian leakage.,

2 “ﬁ_hﬂMF'“ﬁ"wmwmut i

Cleaning and inspection
Remaove the cylinder head (Pg. 31). Scrape outany
carbon and wash the head with gasoline,




Lay a straight edge across the lower surface of the ;
head at several different points, and measure warp by sk g
inserting a thickness gauge between the straight edge and

the head, .
:‘}_liaid-ut Edpe

¢

Valve Shape AoF

If warp exceeds the service limit, replace the cylinder

head. : =
= 1 L o
: o g
i Table 8 Cylinder Head Warp i . "«-.4:’
. —— “.._Valve Head Thickness !
Standard Limit e
under 002 in. O100n,
{under .05 mm) {25 mm)

,- Valve, Valve Guide, Valve Seat

i Valve face deformation or wear, stem bending or
wear, and valve guide wear are all causes of poor valve Valve Stem Grinding
seating. Poor seating can also be caused by the valve
seat itself, through 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 cause deeper
alve seating and a decrease in valve lifter clearance,
isufficient clearance upsets valve liming and may even-

tually prevent the valve from seating fully. Before this

happens, valve lifter clearance should be adjusted (Pg,
15).

feg

NOTE: See Pg. 171 after grinding the valves or valy
Seats,

Valve inspection

Visually inspect the valve face, replacing the valve
if it shows deformation or uneven wear.

Measure the thickness of the valve head using vernier

Calipers, and replace the valve if the thickness is under
i the service limit.

Table 8 Valve Head Thickness

Standard Limit
034~ 045 in, 020 in.
(B5~1.15 mm) {.5 mm)

If the seating surface of the valve or the end of the
Valve stem s damaged or badly worn, repair the valve CAUTION: If the valve stem is ground down, be sure to
'*'i1;|1 4 valve refacer. The angle of the seating surface is leave at least .16 inch (4.1 mm) of stem end above the
45, wide groove portion.
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Turn the valve in a V block, and use a dial gauge
as shown to measure the amount the stem is bent.
Replace the wvalve if it is bent over the service limit.

Table 10 Valve Stem Bend
Service Limit

002 in,

(.05 mm)

Measure the diameter of the valve stem with a
micrometer,  Since the stem wears unevenly, take
measurements at four places up and down the stem,
keeping the micrometer at right angles to the stem.

Replace the valve if the stem is worn to less than the
service limit.

Table 11 Valve Stem Diameter

Standard Service Limit
e 2743~ 2748 in, 270 0n,
Intake | 16.965~6.980 mm) | (6.86 mm)
Bt 2138~ 2744 in. 27010n,
(5.955~6970 mm) (655 mm)
Valve guide inspection

Remove the valve and measure the inside diameter
of the valve guide using a small bore gauge and micro-
meter.

Since the puide wears unevenly, measure the diameter
at four places up and down the guide. If any measure-
ment exceeds the service limit, replace the guide,

Tahla 12 Valve Guide Inside Diameter
Standard Limit

2756~.2762 in. 280 in.
(7.000~7.015 mm) (7.10 mm)

If a small bore gauge is not available, insert a new

valve into the guide, set a dial gauge against the stem and

move the stem back and forth to measure valve/guide
clearance, Repeal the measurement in 4 direction at
right angles to the first.

If valve guide clearance exceeds the service limit,
replace the guide.

Table 13 Valve/Guide Clearance

Standard Service Limit
Hi ik D00E~.0020 in. 004 in,
(.02~ 05 mm) (.10 rmm)
0012~ 0024 in. 004 in,
| Exhaust | (03~ 06 mm] (.10 mm}

Vaive seat repair

The wvalve must seat in the valve seat evenly around
the circumference, over a .04~.06 inch (1.0~1.3 mm)
wide area. If the seat is too wide the seating pressure
per square unit of area is reduced, inviling compression
leakage and carbon accumulation on the seating surface.
If the seating aréa is too narrow, heat conduction from
the valve Is reduced, and the valve will overheat and
warp. Uneven scating or seat damage will cause compres-
sion leakage.

i

?
1
!

-I.
!‘.




Valve/Valve Seat Contact Area

Lra

TOOWIDE

If the seating surface requires repair, this is done with
valve cutters. Four cutters are required for complete
repaires: ong 30";0“:45“: and two 60° cutters, one for
the intake and the other for the exhaust valve seat.

With the valve removed, apply machinist’s dve to the
valve seat, and use a lapper to tap the valve lightly into
place. The distribution of the dye that adheres to the
valve, gives an indication of the condition of the seat,

Valve Lapper

NOTE: The valve and wvalve guide must be in good
condition before the above action will give an accurate
picture of valve seat condition.

Cut the seating surface of the valve seat with a 457
cutter, Cut only the amount necessary to make a pood
surface, as over-cutting will reduce valve lifter clearance
and could make it unadjustable,

Next use the 30° cutter to cut the surface inside the
seating surface, and use the 60° cutter to prepare the
Outermost surface, Cutl these two surfaces so that the
seating surface s .04~06 inch (1.0~1.5 mm) wide,
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TOO NARROW UMEVEM

After cutting, lap the valve 1o properly match the
valve and valve seat surfaces so that the valve will seat
well,  Start off with coarse lapping compound and
finish with fine compound.

Apply compound to the valve seat, and tap the valve
lightly into place while rotating it with a lapper, repeating
this until a smooth, matched surface is obtained.

When lapping is completed and the valves are installed,
check and adjust the valve lifter clearance as necessary
(Pa. 15).

Valve Springs

The valve springs hold the valve o the seat and
prevent compression |eakage. A double coil spring is
used for each valve to prevent spring bounce at high
speeds, I the springs weaken or break, compression
leakage, valve chatter and noise will result, and engine
power will drop.
Inspection and replacernent

Remaove the springs and check the free length of each
spring with vemier calipers. If any spring is shorter than
the service limit, replace that spring.
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Table 14 Valve Spring Free Length

Standard Limit

.42 in, 1.38 in.
Innet {36.0 mm) {35.0 mm)
it 1.55 in. 1.50 in.

(38.3 mm) (38.0 mm)

Measure the perpendicularity of each spring by stand-
ing it on a surface plate and setting a square against it.
If the top of the spring is more than the service fimit
distance away from the square, replace the spring.

Valve Spring Perpendicularity @?

|| within 0.076" (1.9 mm}

-

Table 15 Valve Spring Perpendicularity

Standard Service Limit
ey 075 in,
Zero varniation (1.9 mm}
i E
0il Seals

The oil seal arpund each valve siem prevents oil from
leaking down into the combustion chamber, When the
oil seal goes bad, there will be an increase in oil
consumption, carbon may build up in the combustion
chamber area, and the engine will exhaust white smoke.

If the oil seal appears damaged or is suspected, remove
the valve, take the oil seal off the valve guide and
replace it,

CYLINDER, PISTON

The cylinder is manufactured from aluminum alloy
far good heat conduction, and fins are provided around
its outer circumference to aid in heat radiation. A heat
and wear-resistant cylinder siceve is cold pressed into
the cylinder,

The piston shape is designed so that it will become
evlindrical afver heat expansion tlakes place when the
engine is running. To this end, the piston is tapered in
ioward the head, and is elliptical rather than perfectly
mund. The piston is made with enough clearance
between piston and cylinder to allow for expansion.

Three rings are fitted into grooves near the top i
pach piston to prevenl compression leakage into the
crankcase, and to stop oil from getling up into the
combustion chamber, The top two rings are compression
rings, and the bottom ring is an oil ring.

If the cylinder, piston and piston rings gel worm, or
if the rings stick to the piston, compression leakage and
excessive oil consumption occur, accompanied by diffi-
culty in starting, poor performance and white exhaust
smoke. The oil leakage into the combustion chamber
causes carbon to build up on the piston tog, resulting in
preignition, overheating and knocking. In addition,
blowhy gases leak into the crankcase and reduce the
lubricating ability of the engine oil.

A piston pin is installed into the center of each
piston, and the middle part of the pin passcs through
the small end of the connecting rod. A circlip in each
end of the piston pin hale prevents the pin from coming
aut. Pin instiiation is the complete floating type, so
that there is a certain amount of clearance between each
gnd of the pin and the piston, and between the middle
of the pin and the connecting rod. Slapping noise will
Lresult if this clearance becomes too large.

Compression measurement

Compression greatly affects engine performance, and
differences in compression among the cylinders will
cause poor running. A drop in compression can stem
from wear of the cylinder, piston or rings, sticking rings,
or poor valve sealing,

Before measuring compression, check that the cylinder
head is tightened down with the correct torque (Pg. 32)
and thoroughly warm up the engine so that engine oll
between the piston and cylinder wall will help seal
compression as it does during normal running, While
the engine is running, check that there is no gas leakage
fram around the cylinder head gasket.

Stop the engine, remove all the spark plugs, and screw
the compression gauge firmly into a spark plug hole so
that there is no leakage, Turn the engine over with the
throttle fully open until the compression gauge stops
rising; compression is the highest reading obtainable.

Table 16 Cylinder Compression
Standard

Service Limit
100 Ibs/sq in (7 kgfem? ) and less than
14 lbsfsq in {1 kg/cm? ) difference be-
rween any two cylinders,

1451bsfsg in
{10 kglem®)
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Cylinder and piston wear

Since there is a difference in cylinder wear in differ-
ent directions, take a side to side and a front to back
measurement at each- of the three locations (iotal of 6
measurements) shown in Fig..300, If any of the meas-
urements exceeds the service limit, or if there is a
difference of more than K2 inch (.05 mm) between any
two measurements, all the cylinders will have to be
tored and honed,

e Cylinder nge

+

0.4 in.
(10 mm)
2.4 in,
T (B0 mml

{20 mm)

0.8 in,

Z

II

Table 17 Cylinder Inside Diameter

Standard | Service Limit

2.5984~-2.5992 in. 2.602 in.
(66,000~66.019 mm) (66.10 mm)

Measure the diameter of the piston .2 inch {3 mm)
up from the botiom of the piston, at right angles to the
direction of the piston pin. If the measurement is under
the service limit, replace the piston.
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Table 18 Piston Diameter
Standard Service Limit

2.5956-~2.5965 in. 2590 in,
[65.93~65.95 mm) {16580 mm)

Fiston Clearance

The most accurate way to find the piston clearames
is by making separate piston and cylinder diameter
measurements and subtracting the two values, Measurs
piston diameter as shown above, and measure cyiinde-
diameter at the very bottom of the cylinder.

Table 19 Piston/Cylinder Clearance
Standard

0025~.003 in,
(060~.07% mm)

The standard clearance must be adhered to wheney=-
the cylinder is replaced, or when the cylinder is baoreg,
However, it only the piston is replaced, clearance ma
exceed the limit but must not be less than the minimur
clearance given in the table,

Boaring, honing
When boring and honing the cylinder, note ths

following:

l. Cylinder inside diameter must not vary more thar
D004 inch (01 mm) at any point.

2, There are two sizes of oversize pistons available
0.5 mm (020 inch) and 1.0 mm (040 inch). |+
boring more than 1 mm becomes necessary, the
cylinder will have to be replaced.

3. To avoid cylinder distortion due to unbalanced merz!
temperatures, bore the cylinders in 2-4-1-3 o 3.
1-4-2 order,

4. Be wary of taking measurements directiy after bonng,
as the cvlinder diameter may be changed due to the
emperature,

. Piston feylinder clearance should be set at the standars
value given in Table 19,

L

Piston/cylinder seizure

Remove the cylinder and piston and check 1=
damage. [If it is light, smooth the piston and cviinge-
with 2400 emery cloth. If damage is heavy, the oviinaer
will have to be bored and honed and the piston replazes

Piston cleaning
As carbon on the piston top reduces piston cooiinz
efficiency, scrape off any accumuizted carbor,
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Ciean carbon and dirt out of the piston ring grooves
using a piece of broken piston ring or other suitable
tool. .

——

Piston ring, ring groove wear

Visually inspect the piston rings and the piston ring
grooves in the piston, It the rings are damaged or worn
unevenly, they must be replaced. If the ring grooves in
the piston are worn unevenly or damaged, replace the
piston, When the piston is replaced because of uneven
ring groove wear, the rings should be replaced at the
same Time,

Measure the width of the ring grooves, and measure
the thickness of the rings. |f the width af the grooves
exceeds the service limit, replace the piston; replace any
rings that are worn down to less than the service limit.

Table 20 Piston Ring Thickness

Standard Service Limit
: 0567~.0573 1. 05351,
Topring [1.440~1.455 mm) | (1.36 mm)
Secatid i 0579~ 0587 in. 55 in,
(1.470~1,490 mm) | (1.40 mm)
: 0973~ 0980 in. 10945 in.
il ring (2.470~2.490 mm) | (2.40 mm]

Table 21 Piston Ring Groove Width

Standard Service Limit
T o 059~ 060 n. 063 0n,
op groov {1.50~1.52 mm) |{1.60 mm)}
— 1.059~.060 in. 063 in.
Second groove (1.50~1.52 mm) | {1.60 mm)
B e 088~ ,09% in, d02in,
& (2.50~2,52 mm) | {2.60 mm)

Even though both the piston ring grooves and the
piston rings may be in tolerance, i the ring/groove
clearance exceeds the service limit, parts will have to be
repiaced.

With the piston rings fitted into place on the piston,
make several clearance measurements around the groove
using thickness gauges.

Table 22 Piston Ring/Groove Clearance

Standard Service Limit |
Yom Hig 0018~.0031 in. .007 in. '
ap Hik {045~ 080 mm) (.18 mm)
Second ring | L0004 ~.0020 in, 0046 in,
oil ring { 010~.050 mm) (.15 mm}

Thickness Gaugs

Piston ring end gap

Place the piston ring inside 2 new cylinze
new cylinder is not available, inside a eyhrass = —
worn as possible. If itis placed'in a used o linz=" =
close 1o the bortom of the cylinder, whess = ~=

wear is low. Measure the gap between tgieens =T

fing with thickhess gauges. |If the gap is wige” =& ==
service limit, the ring is overwom and should o2 "==—_

Table 23 Piston Ring End Gap

Standard Seryice Limit |
LO08~.016 in. 028 in.
[.2~4 mm) | 17 mim)

Piston ring tension

Piston ring tension can be evaluated by measors =
gap between the ends of the ring, with the == ===
free of any restraint. If the measured gac = == =%
the service limit, the ring is weak and should oz ~=na=—

L 4
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Table 24 Piston Ring |Free} End Gap

Standard Service Limit
Topring 354 in. 236 0n,
[9 mm) (6 mm)
Second Ring | .354 in, | ,236 in.
. (9 mmj} J (6 mm)
Oil ring 315in. | 197 in.
{8 mm) (3 mm}

Piston, piston pin, connecting rod wear

To determine wear, meéasure the diameter of the
piston pin with a micrometer, and measure the inside
diameter of the piston pin haole of the piston, and the
inside diameter of the connecting rad small end, IT the
piston pin measurement is less than the service limit at
any paint, or if the other two measurements exceed the
service limit, replace the defective partis).

Cylinder Gaupe

—
—
Table 25 Piston Pin, Piston Pin Hole, Small End Dia,
| Standard Service Limit
| Piston pin B0Y T~ 6693 in. G677 0n,
{16,994~ 17.000 mm) (16.96 mm)

Pistan pin B694~.6701 1n. B724 in.

hiole (17.0035~17.0115 mm]) | (17.08 mm|
Small end |.D.|.6694~.6698 in. H7130n,
| {17.003~17.014 mm) (17.05 mm)

NOTE: When a new piston ar pin is used, also check
that piston topinclearance is .00026~.00057 in, {0066~
0745 mmy), and that pin to small end clearance is within
00012~ 00079 in. {.003~.020. mm}.

To the Dealer: When possible, match parls Trom stock
s0 that a marked pin is assembled with an A piston, and
an unmarked pin with a B piston,

CRANKSHAFT

The crankshaft is the part that takes the intermittent
force of the pistons, and changes their reciprocating
moton into wsable rotating motion. If crankshaft
trouble develops — excessive play, runout, ¢tc. — not
only are the bearings and crankcase parts adversely
alfected, but it causes noise, power loss, vibration, and in
general lends to shorten overall engine life. For thess
feasons, crankshaft trouble should be detected and
Fepaired at an early stage,

This manual lists some of the more common crank-
shaft teubles and the method for detecting them; it

B5

does not explain crankshaft disassembly,  Crankshafi
disassembly requires exacting tolerances and highly
specialized equipment; when the crankshaft becomes
defective for one or more reasons, it should be replaced
as an assembly, or rebuilt by a properly equipped
kawasaki rebuilding station. Mote that the crankshaft
bearing caps are machined assembled with the crank-
case, and il the caps are damaged during repairs or
atherwise, the caps and crankecase must be replaced
as 3 machine-matched sel.

Connecting rod bending or twisting

Remove the bearing from each end of the crankshatt
and set the crankshaft in v blocks on a surface plate,
Select an arbor of the same diameter as the piston pin
and of optional length, and insert it into the small end
of the connecting rod. Use a height gauge or dial gauge
and measure the difference in height over a 100 mm

(4 inch) length to determine the amount the connecting
red is bent,

Using the arrangement and arbor shown below,
measure the amounl that the arbor varies from being
parallel with the crankshaft, over a 100 mm lenath of
the arbor,

If either of the above measurements excecds the
service limit, the crankshaft assembly should be replaced.

Dial Gauge
SRR

Table 26 Connecting Rod Bend, Twist

Stundard Service Limit
Bend under 002 in/100 mm J08 in,

{under .05 mm /100 mm) (.20 mm)
['wist under 002 in /100 mm 008 in.

(under .05 mm/100 mm) 120 mm)
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Connecting rod big end radial ciearance

Remove the bearing from either end of the crankshaft
and suspend it in v blocks, Set a dial gauge against the
big end of the connecting rod, and first push the
connecting rod toward the gauge and then in the
opposite direction. The difference between the two
gauge readings is the radial clearance.

_Disl Gouge

¢ _L‘.mnecting Red

If radial clearance exceeds the service limit, the
crankshafl should be replaced,

Table 27 Connecting Rod Big End Radial Clearance

| Standard [ Service Limit
L0006~.0012 in. 0031 in, .
(.016~.030 mm) (.08 mm) |

Connecting rod side clearance

Measure the side clearance of the connecting rod
with a thickness gauge as shown, replacing the crankshaft
if the measured value exceeds the service limit,

Table 28 Connecting Rod Big End Side Clearance

Standard Service Limit |
L12~0160n. 024 in.
{.3~.4 mm) {.6mm)
Crankshaft runout

Remove the bearing from either end of the crank-
shaft and suspend it in ¥ blocks. Set a dial gauge
against each of the other bearings and twrn the crank-
shaft slowly. The difference between the highest and
lowesl dial pauge reading for the bearing is the runout,

If runout measured at any bearing exceeds the
the service limit, the crankshalt should be replaced.
Table 22 Crankshaft Runout

| Standard Service Limit |
| under 0012 in, 004 in,
\Endr:.' 03 mm) (.10 mm)

-Main bearing wear

Ine crankshaft bearings are made to very close
wlerance, and bearing play would be difficult to meas-
ureg even if all the bearings could be removed. The
worth of the bearing; therefore, must be judged by feel,

Wash the bearings in gasoline, blow them dry (DO
NOT SPIN THEM), and lubricate them, Tum each
bearing over by hand and see that it makes no noise,
turns smoothly, and has no rough spots. If either of the
twoe end bearings is defective, that bearing can be
replaced, but the other four bearings can be replaced
anly as an assembly with the crankshaft.

CLUTCH

Fig. 313 is a breakdown diagram of the 21 clutch,
It is a wet-type, multiple-plate clutch with & [riction
plates and 7 steel plates. The friction plates are made of
steel with a bonded cork covering. The clulch housing
has a reduction drive gear riveted to one side ol il,
and contains springs to reduce clutch vibration,

The clutch release mechanism is shown in Fig, 314,
The outer clutch release worm gear is made of nylon,
and the inner one of steel. Assembled into the center
of the inner release gear is a clutch adjusting screw,
which pushes on the push rod and steel ball inside the
drive shaft, to release the clutch,

The clutch friction plates are connected to the clutch
housing by tangs on the outer circumference of each
plate, and since the clutch housing is gear-driven directly
by the crankshaft, these plates are always turning any
time the engine is runming. The stee| plates have a
toothed inner circumference which meshes with the
splines in the clutch hub on the drive shaft, and so the
drive shaft and steel clutch plates always turn together.
The friction plates and clutch plates are pushed together
by the clutch springs, so thal the friction plates drive
the steel plates by virtue of their mutual friction, and
thereby turn the transmission drive shaft,

Ry
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Cluteh

1. Reduction Drive Gear 5. Washer 9, Stae] Ball
2. Clutch Housing 6, Clutch Hukbs 10, Pushir
3. Meedle Bearing 7. Washer 11. Friction Plate
4, Bushing 8. MNut 12. Siesl Plate
Clutch Release Mechanism "
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1. Quter Relesse Gear 4, Lock Mut
2, inner Release Gear 5. Push Rod
3, Adiusting Serew 6. Screw

When the clutch lever at the handlebar is squeezed o
release the clutch, the clutch cable is pulled, and this
turns the inner release gear. The release gear worm
causes it to move toward the clutch, and the adjusting
screw in the gear pushes on the push rod inside the
drive shaft. The push rod in turn pushes on the steg
ball which pushes the spring plate pusher. When the
spring plate pusher pushes on the spring plate, the
clutch springs are compressed and no longer {orce the
friction plates and the steel plates together, and power
transmission from the ¢rankshaft to the transmission
drive shaft isinterrupted,

If the clutch does not release praperly, it will be hard
o shift gears, and you will run the danger of damaging
the transmission. If the cluteh slips, power transmission
efficiency is reduced, and the clutch may overheat,
Possible reasons for clutch release trouble include:

1. Taa much clutch lever play

Clutch plates are warped or too rough

Clutch spring tension is uneven among the sprines
- Transmission oil is old, or viscosity too high

. Clutch bearing is frozen

. Clutch refease mechanism is defective

+ Clutch hub or housing unevenly waorn

L' kg

=4 g Ln s

some possible reasons for clutch shippage:
1. No clutch lever play
2. Friction plates worn

13, Spring Plare
14, Clutch Spnl‘lg _f N
15, Washer Td r V.7

16. Bolt ] 13 L

. Clutch springs weak
. Clutch cable not sliding smoothly
. Clutch release mechanism is defective

Ln B i

Clutch noise could be the result of:

1. Too much backlash between the primary gear and
the clutch gear

2. Gear teeth damaged

3. Too much clearance between the friction plate tangs
and the clutch housing

4. Meedle bearing worn or damaged

5. Damper rubber or springs bad

Clutch spring tension

It the springs are weak, they will not expand to their
full length when removed, so the condition of the
springs can be judged by measuring the free length of
the springs with vernier calipers,

It 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 30 Clutch Spring Free Length

Standard Service Limit |
1.33in. 1.27 in.
(33.8 mm) (32.3 mm)
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Friction plate wear, damage

Visually inspect the plates, checking that they are not
rough or unevenly worn, and shaw no sign of heat sejzure,
Measure the thickness of the plates with vernier calipers.

Friction Plate Measurement @
|
i

If any plates show signs of damage, or if they are
under the thickness service limit, replace them.

Table 31 Friction PMate Thickness

| Standard Service Limit
A46~.154 in, A34in.
(3.7~3.9 mm) (3.4 mm)

Cluteh housing/friction plate clearance

Measure the clearance between the fingers of the
clutch housing, and the tangs on the friction plates,
If this clearance is excessive, the clutch will be naoisy.

Friction Plate/Clutch Housing Clearance @

Friction Plate
Clutch Housing

If the clearance excecds the service limiL, replace the
friction plates, In addition, replace the clutch housing
it it Is unevenly or bad'y wom where the friction plates
hit it.

Table 32 Clutch Housing/Friction Plate Clearance

. Standard

Service Limit

L002~012in. 20 in.
]Efl“-',ﬂ-u mm) .5 mm)

Clutch plate warp

Place cach friction olate and each steel plate an a
surface plate, and measure the gap between the clutch
plate and the surface plate, This gap is the amount the
clutch plate is warped.

Replace any plates warped over the service limit,

Table 33 Clutch Plate Warp

| Standard Service Limit

Friction plate | under .006 in. 012in,
_ under .15 mm) .30 mm)
Steel plate under 008 in. A1Gi0n, _
(under .20 mm) | (.40 mm]}

+ Qlutch housing and hub damage
Inspect the clutch gear teeth and repair any light
damage with an oilstone. If the gear is badly damaged,
replace the housing,

Inspect the fingers of the housing where the tangs
of the friction plates hit them. |f they are badly worn
or if there are grooves cul where the tangs hit, replace
the clutch housing.

Inspect the splines of the hub where the steel piates
hit. If there are notches worn, replace the hub.

Clutch release gear wear

Fit the two gears together and pull them back and
forth in the direction of the shaft, without turning them,
If there is excessive play, replace the two gears as a set.
Also replace them if there is any visible damage to the
worm.
Lubricatian

Lubricate the worm teeth of the two release pears
wilh repular cup grease,

EXTERNAL SHIFT MECHANISM

The external shift mechanism comprises the parts
which turn the shift drum in the transmission. The
shift mechanism is shown in Fig. 320, When the shift
pedzl 1 is raised or lowered, the shaft 2 s wmed,

+
¥
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Shift Mechanism

1. Bhift Pedal 7. Return Spring

2, Shaft 8. Dutent Arm

3. Shift Pawl 9, Detent Arm Spring

4. Shift Drum Pin 10. Shift Drurn Positioning Pin
8. Shitt Drum 11. MNeutral Detent Pin

. Shift Fork Pin 12, Spring

one shift pawl 3 catches on the shift drum pins 4

and tums the shift drum 5 . The pin & of each
shift fork rides in 2 groove in the shift drum, so that
as the drum turns, the shift fork 91 22 is forced o move
fight or left 1o foliow the groove. The prongs of each
lork move the ransmission gears back and forth as the

lorks maove, so that different gears are put into mesh.

When the shift pedal is released afier shifting gears,
the return spring 7 returns the pedal to its original
pasition,.  To keep the shift drum in its new position,
# detent arm B i held against the shift drum pins by
the detent arm spring 3@

The transmission neutral position is located haltway
between st and 2nd gears, and shifting Into neutral is
Done by maving the shift pedal a halfstroke from either
Ist or 2nd gear. When the transmission is shifted into 2
gear other than newutral, the detent arm keeps the shift
dgrumt in place; but since neutral is between gears, the
sime detent arm will nat help position the drum or kesp

in place when neutral fs selected,  Instead, there js

fNeutral detent pin 11 inside thi shift drum positioning
P10 Tor thes purpose. The detent pin is pushed down
M the drum positioning groove by 2 spring 12 , and
drops down into a depression in the groove when the
drum is turned to the neutral position.

In addition te the neutral detent, a neutral indicator
“mp helps in detecting the neutral position. The switch
erminal for the famp is installed in the transmission
tover, .and a boss on the shift drum pin holder 13
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3
13. Bhilt Drum Pin Holder 18, Balt
14. Pawl Spring 20, Return Spring Pin
15, Screw 21. Shift Fork
16, Drive 3rd Gear 22, Shift Fork

17. Outpuit Sth Gear
18, Output 4th Gear

provides the switch ground {ie. it lights the lamp) when
the drum is turned to the nevtral position. To pasitien
the pin helder so that it cannot be misassembled to
where the neutral lamp will be lighted at the wrong
time, the one long shift drum pin seats inte the inner
side of the pin holder bess, The long pin must be
assembied into the position shown;if it is not, the
neutral lamp will light al some position ather than
neutral,

Shift Drum Pin Position rjﬁ )

L
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For a single operation of the shift pedal, the shift
drum is supposed 1o turn only the distance between
any two shift pins, If the shift drum turns randomly
due to wom or brokenm parts, not only could the
transmission be damaged from the resultant misshifting
or overshifting, but the engine could be badly damaged
from overrunning (over-revving)., Failure to shift can
come from breaking of the return spring, shift pawls or
pawl spring. If the detent arm spring weakens or breaks,
the transmission will not be held firmly in gear, and may
jump out of gear under pawer. Note that the retumn
spring pin is fixed with a lock nut and Loctite, butifit
does pecome loose it will be difficult to shift gears.

Inspection

Inspect the shift lever spring, the shift pawls, pawl
spring and detent arm spring, replacing any broken or
otherwise damaged parts,

Measure the free length of the detent arm spring, If
it i longer than the service limit value, it is weak and
should be replaced.

Transmission Gears

Tabie 34 Detent Arm Spring Free Length

Standard | Service Limit
917 in. ‘ 984 in,
(23.3 mm) (25 mm)

Check that the return spring pin is not loose, If itis
loose, remove iL, apply Loctite to the threads, re-install
it, and Lighten the lock nut.,

TRANSMISSION

The transmission is a 5-speed, returnshift type, A
cross-sectional diagram of the ransmission gears is shawn
in Fig. 324, For purposes of explanation, the drive
shaft gears are labeled " D" (D1=Drive shaft 1st gear, etc.)
and the output shaft gears are marked “0",

The three shift forks ride on gedrs D3, 04, and 05,
and can move them back and forth along the shaft,
although these gears musl rotate with their respective
shafts. Gears D1 and D2 are fixed to the drive shaft;
gears D4, D5, O1, O2 and O3 are free to rotate on the
shaft but cannot move along the shaft.

S
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Inside gear 04 three steel balls are located 1207 apar:
and. serve to faciliate neutral location when shifting
from first gear. When the motorcycle is stopped and
the putput shaft is net turning, one or two of these
balls falls down into its respective groove in the autput
shaft. When the shift pedal is operated to shift from
first toward second, gear O4 starts moving, but halfway
toward i1s second gear position, the steel ballls) hits the
end of the groove(s) in the output shaft, stopping gear
04 from maoving, stopping the shift drum from turning,
and leaving the transmission gears in the neutral pasition,

Trouble in shifting could be caused by wear of the
shift forks; the shift fork grooves in the gears, shift fork
guide pins, ar the grooves in the shift drum. It could
also be the result of bent shift forks, or of damage io
the tongues on the side of the gears or the holes that they
go into. If there is trouble in the external shift mecha-
nismm of with the clutch release, this could also cause
difficulry in shifting.

Transmission noise will result from gear teeth damage,
or damage or wear of the gear bushings, shaft, bearings,
etc.

N
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Gear backlash

Split the crankcase, leaving the transmission shafts
in place. Measure the backlash between gears one
through five, by preventing ont gear from rotating,
setting a dial gauge against the teetn of the other gear,
and rotating the gear back and farth., The difference
petween the highest and the lowest dial reading is the
backlash,
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In cases where backlash exceeds the service limit,

replace both gears,

Table 35 Transmission Gear Backlash

Table 38 Gear/Shaft, Gear/Bush Clearance

Gear

Standard

Service Limit

Drive 4th, cutput 3rd

D008~ 0024 in,

D064 in,

| Standard Service Limit
st gear 0008~.0075 in. | 0098 in.
| L (,02~,19 mm) (.25 mm)
2nd-5th gears | ,0024~.0091 in, | 0O118in.
(.06~.23 mm) [.30 mm] |

Shift fork bending

Visually inspect the shift forks and replace any bent
anes. A bent shift fork could cause difficulty in shifting,
or could allow the transmission to jump out of gear
under power,

Shift fork or gear groove wear

Measure the thickness of the prongs of each shift
fork, and measure the width of the shift fork groove in
the applicable gears.

[f the shift fork prongs are thinner than the service
limit, or if the gear groove is worn over the limit, replace
the worn part.

Table 36 Shift Fnrk_Ihicknugs
\Standard Service Limit

2B~ 236 in. 224:in,
(5.80~6.00 mm) (5.70 mm)
Table 37 Gear Groove for Shift Fork
Sranfl_;fd Service Limit
238~ 242 in. 245 0n,
{(6.05~6.15 mm}] (625 mm)

Gear tongue, hole damage
Visually inspect the tongues on the sides of Lthe gears,
and Inspect the holes into which these tongues go,
Feplace any gears where these parts are damaged
or unevenly worm,

Gear and shaft wear

Measure the diameter of the shafl and bush with a
micrometer, and measure the inside diameter of each
gear listed below, Subtract the two readings to figure
clearance, and replace any gear where clearance exceeds
the service limit.

(O20~.062 mm)| (.162 mm)

|LerE 5th L0010~ 0030 ir;.l L0069 in.
: ) (025075 mm) | {AT5mm] |
|Output 15t D011 ~.0024 in.| 0063 in. '

| (027 ~06T mm) (1617 mm)

|Output 2hd 0010~ .0030 in, | 0069 in.
1 (025~ 075 mm)|(.175 mm) |

Bearing damage

Since the bearings are manufactured to very close
tolerances, clearance measurement is very difficuly, and
not recommended, Wash each bearing with gasoline,
blow it dry (DO NOT SPIN IT), and lubricate it 5in it
by hand, replacing it il it makes noise, dogs nol turn
smoothly, or has anv rough spots,

KICK STARTER

Kick starter consiruction is shown in Fig. 333,

The kick gear & , which i5 gonstructed with a
ratchet on one side, is always meshed with first gear
of the output shatt, and turns freely any time the output
shalt is twurming. The kick shaft 1 s splined, and
a ralchet gear 3 mounted on this shaft is pushed
wward the kick gear by a spring 4 . When no kicking
is being done, however, the lever on the ratcher gear
hits .a stopper & , and the ratchet gear is prevented
from meshing with the kick gear ratcher,

When the pedal 2 is kKicked, the iéver moves aul from
behind the stopper and the ratchel gear meshes with
the kick gear ratchet. The kick gear then tums, turning
the output shaft Ist. gear which turns the crankshaft
over ¥ia drive shaft Ist gear and: the clutch gear, and
starts the engine,

When the kick pedal 2 is released, the kick spring

5 retwurns the pedal 1o its original position.  As the
pedal returns, the ratchet gear lever (and the ratcher
sear) is guided away from the kick gear by the stopper,
and the ratchet gear returns to it rest position,

I the kick pedal return spring weakens or breaks,

Kick Starter
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1. Kick Shaft 4. Spring 7. Spring Guide
2, Kick Padal 5. Kick Spring B. Rick Gear
3. Ratchet Gear 6, Stopper
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the kick pedal will not return completely or at all, and
the ratchets will stay partially meshed and make noise
while the engine is running. Kick mechanism noise may
also occur when the kick gedr bushing or kick shafi
becomes worn.

If the teeth of either ratchel are worn or damaged,
the ratchet will slip and it will be impossible to kick-
stkart 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 limiL,
Measure the outside diameter of the kick shaft and
replace it if it is under the service limit.

Table 39 Kick Gear Inside Diameter

Standard h Service Limit
BB53~ B661 in. EBE1 in.
(21.979~22,000 mm) i22.05 mm)

Table 40 Kick Shaft Outside Diameter
Standard J |
BE3T~. 8646 in.

| (21.939~21.960 mm)

Service Limit

8626 in.
(2797 mm}

ENGINE OIL PUMP

The oil pump is a gear pump installed in the lower
part of the crankcase. It is driven by a gear on the
crankshaft, and used to pump oil for engine and trans-
mission lubrication. The 271 has a wetsump lubrication
systerm in which there is always a supply of oil in the
sump, or oil pan at the bottom of the engine, The oil
pump intake extends into this oil to pump it up into
the engine, A screen at the pump inlet filters out large
metal filings and other foreign matter befare they can
enter to damage the pump.,

The nil passages into which the oil pump forces oil
dre shown in Fig. 337, From the pump, oil first goes
through the ofl filter 1o be cleaned, If the filter becomes
clogged, a safety bypdss valve routes the oil around the
filter. |t next poes through a pipe in which an ail
pressure switch is mounted, and through an oil hole
in the crankcase, from which point it is sent in three
different directions.

One of these directions is 1o the crankshaft main
bearings and crank pins.  After lubricating the crank
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parts, the oil is thrown oul by the force of crankshafl
rotatiocn and the spray lands an the cyvlinder walls and
the piston and piston pin to lubricate these parts, The
oil eventually drips down from all these points and
collects in the bottom of the crankcase to be recireulated,

The second path for oil from the pump is through the
oll passage at each end of the cylinder block and up
into the head. After passing through holes into the
camshaft bushings, the oil flows out over the cams and
down around the lifters to lubricate these areas also,
This oil return to the sump via the oil return holes at
the base of the cam lifters, and the cam chain opening
in the center of the head and cvlinder.

The third path for ail flow is to the transmission,
where it exits from the oil passages a1 the bearings of the
drive and output shafts, and drops down into the crank-
case after completing bearing lubrication,

Oif pump wear, damage

Remove the oil passage plug from the right side of
the crankcase, and connect and ofl pressure gauge in it
place to measure oil pressure. Standard pressure s 2.8
Ibs/sq.n. (.2 kglem®) with the engine at 3,000 r.p.m.
and engine oil temperature approximately 140°F (60°C),
NOTE: Apply Loctite to the plug before instaliation,

If pressure is low, remove and disassemble the oil
pump, and re-assemble the internal gears in one side of
the pump body, With thickness gauges, measure the
minimum clearance between the each gear and the body.
If the clearance is over the service limit or if the gears
are damaged, replace the pump as an assembly,

Thickness Gauge

et

Table 41 Qil Pump Gear Clearance

Standard | Service Limit

L0017 ~007T4 in, 004 in,
(003 ~.036 mm} (100 mem)
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Pry out the O ring and inspect it. If it appears worn
or damaged, replace it.

Check the screen filter at the oil pump inlet, and
replace it if it is worn or damaged.

OIL FILTER

The oil filter in the lower part of the engine filters
the ofl from the oil pump betore it is used for lubrication.

As the oil filter becomes dirty and clogged, its
filtering efficiency is reduced. If it becomes so clogged
that it seriously impedes oil flow, a bypass valve opens
and routes oil around the filter, so the oil is not filtered
at all. In either case, a certain amount of dirt and metal
filings reach the engine and transmission to accelerate
wear and engine breakdown, so the filter should not be
neglected to that point, :

Replace the filter element at the initizl 500 mile
(800 km) and 2,000 mife {3,000 km) oil changes, since
it quickly becomes clogged with metal filings from the
initial wear-in. After that, replace the element at every
other oil change, When the filter is removed for replace-

mgnt, wash the rest of the filter parts with gasoline, and =~

check the condition of the O ring. If the O ring is worn
or damaged, replace it before it causes engine oil leakage.

“0" Ring

JIL PRESSURE SWITCH

The oil pressure switch is designed to light the oil
pressure warning lamp when the oil pump malfunciions
or when there is too little oil to pump. It does not
indicate whether or not the engine oil level s correct,

The switch nermally turns the oil lamp on when the
ighition key is on but the engine is not running. 1f the
fight does not come on when the engine is not running,
disconnect the wire from the switch and use an chmmeter
to check for cantinuity between the switch terminal and
switch body. A dead short indicates the switch is not at
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fault, and the trouble is either defective wiring ofr a
burned-out indicator bulb, If the ohmmeter does not
read zero ohms, the switch is defective,

The switch normally turns the oil lamp bff whenever
the engine speed is higher than 1,300 rp.m. If the lamp
stays on when the engine is running, stop the engine
immediately and investigate the cause. Start by re-
moving the oil lamp wire from the switch and connecting
an ohmmeter between the switch terminal and the engine
[chassis ground). The meter should read zero ohms
when the engine is off, and should read an open (=) when
the engine is running. If the meter still reads a short
when the engine is running, shut the engine off imme-
diatety and measure engine oil pressure (Pg. 93), If the
pressure is normal, the switch is defective and must be
replaced.

NOTE: When installing a new pressure switch, be sure
o use Loctite on the switch threads.

OIL BREATHER

The oil breather on top of the crankcase is open to
the crankcase at the underside and is connected to the
air cleaner by a hose extending from its upper side.
Its function is to minimize crankcase pressure variations
due to piston and crank movement, and oil heating, by
venting the crankcase to the atmosphere via the air
cleaner,

If the breather hose or the ports inside the breather

become clogged, pressure may build up in the crankcase
and cause oil leaks.
NOTE: If the engine is overfilled with engine ail, mist
from the excess oil will go through the oil breather 1o
clog the air cleaner and cause carburetion trouble. This
is not the fault of the oil breather,

FUEL TANK

The fuel tank holds 18 litres (4.75 U5, gal.), 4 litres
(4.2 gts.) of which forms the reserye supply., The tank
cap and the fuel tap are mounted on the fuel tank,

Besides closing the tank, the tank cap serves as an air
vent 1o let air into the tank so that gasaline will flow,

Fuel tap construction is shown in Fig. 340, The fuel
tap has thres positions: off, on and reserve, With the
Lap in the off position, no gasoline will flow through the
@p; with the tap lever on, gasoline flows into the tap
through the main pipe until only the reserve supply is
leftin the tank; with the Lap lever in the reserve position,
fuel flows into the tap from the bottom of the tank,
The fuel wp contains a strainer and a sediment cup o
filter out dirt and water from the gasoline.

Inspection and cleaning

It fuel leaks from the cap or from around the fuel
w@p, the cap or tap gasket may be damaged. Visually
inspect these parts and replace them as MNECEssary ,

If the air vent in the tank cap is obstructed, gasoline
will not flow 1o the carburetors. Blow the vent free
with compressed air,

Periodically inspect and clean the fuel tap strainer
and sediment cup, using gasoline and a fine brush on
the strainer. I the strainer is damaged, replace it. If the
sediment cup contains a lot of water or foreign material,
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Fuel Tap @

K
(5!

!

1. Main Pipe 4, Tap Lever

Z. Reserve |nlot 5. Fiiter

3. Mut 6. Filter Cap
7. \Vahe

the fuel tank and the carburetors may need to be cleaned,
too. Open the fuel tap and flush out the gasoline tank,
and remove the plug at the bottom of each carburetor
ta drain the water and sediment from the carburetor
float bowl.

WHEELS

Wheel construction is shown in Fig. 342 and Fig. 343,
For brake information, see pages 103, 108, Wheel
balance is explained on page 17,
NOTE: 5See Pg. 171 for '76 model.
Table 42 Wheel Bearings, Oil Seals

Frant i'l'_'.l'll;"!.: |: Rear Wheel
Left Right Coupling Drum
| Left |Right
Bearing | 6203 6203 _GEUE B304 |B3042
|0l seal | 54656 | 92050-003[A)39627 |

NOTE: 920504003 is a kawasaki part number.
TIRES

The tires are designed to give a smooth ride without
slipping when they inflated to the correct pressure and
not overlpaded. The maximum recommended load,
in additien to vehicle weight, Is 330 lbs. (150 kgl

If the tires are inflated to too high a pressure, 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 heavy, and handling is poor. In addition, heat builds
up at high speeds and tire [ife is greatly shortened.

To ensure safe handling and stability, use only the
recommended standard tires for replacement, and inflate
them to the specified pressure. Te minimize heat build-
up, increase tire pressure from 2,8 to 5.7 psi (2~ .4
kg/cm?) for continuous high-speed travel.

*Table 43 Tiraes, Air Pressure

Brand : Air Pressure [cold ]
Type =g OME RIDER |TWO RIDERS
£ Dunlop 3.25H-1928 psi 28 psi
w | FGB 4PR 12.0 kgfem2] (12,0 kafem?)
= | Dunlop 4,00H-18 |32 psi 35 pal
T | KBTMKI-M|4PR  |(2.25 kajem?)| (2.5 kafem?)

Tire wear and damage

Tires must not be used until they are bald, or if they
are cul or otherwise damaged. As the tire tread wears
down, the tire becomes more susceptible to puncture
and failure; ninety per cent of tire failures occur during
the last 10% of the tre's life,

Visually inspect the tire for cracks and cuts, replacing
it If the damage is bad. Remove any imbedded stones or
other foreign particles from the tread,

Measure the depth of the tread with depth gauge
and replace the tire if tread depth is less than the service
limit value,

R, -l

Table 44 Tire Tread Depth

Standard Service Limit
nermal speed | over 8 mph
Front J 5T i B4in, D4 in,
(4.0 mm) {1 mm) {1 mm)
Rear 276 in. L8 in, J2in,
(7.0 mm) {2 mm) {3 mm)
RIM, SPOKES

The rim of the 21 is made of steel and is held 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 mounting
nipplés.
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1. Front Axia 8. Oil Seal 159, Inner Spoke 22, waha

2. Distance Collar 9, Collar 16, Outer Spoke 23, Front Fork

3. Bearing 10, Wheel Cap 17. Aim Band 24. Caliper

4. Gear Box 11, Axle Clamp 18. Aim 25. Digc

5. Speedameter Pinian 12, Washer 12, Tube 26. Speedometer Gear

8. Ol Seal 13, Bolt 20, Tire

7. Snap Ring 14, Front Hub 21. Wheal Balancar
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Rear Wheal

1. RAear Hub 8. Washer

2. Distance Collar 9. Axle Nut

3. Bearing 10. Cotter Pin

4, Distance Collar 11. Chain Adjuster

8. Panel Assembiy 12. Boh

6. Bearing 13. Chain Adjuster Stopper
7. Coliar 14, Lock MNut

The spokes are connected to the hub at a tangent and
in different directions, so that different spokes bear the
brunt of the load during different conditions. With the
spokes thus doing specialized work, the strength of
cach spoke can be used more effectively.

The spokes in (&) wark to absorb shock from the
road and the motorcycle load, The spokes marked in
{B) work mainly during acceleration; and those.in (C)
during braking. The spokes not marked with darrows in
each case, are mare or less free of tension and are used
to absorb shock.

NOTE: S5ee Pg 171 for '76 model,
Table 45 Rim, Spoke Size

Rim Spokes
Inner Outer

Front | LESBxTOW |#8-40x177 0mm|#8-#9x176.5mm

Rear ! 215Bx18W [#7-#9x142. 5mm| 79 140 0mm

15, Bolt 22, Rear Sprocket
16, Camshaft 23. Bearing
17. Brake Shoe 24, 0il 3eal
18, Brake Lining 25. AxleSleeve Collar
19. Bolt 26. Axile
20. Lock Washer 27. Shock Damper Rubber
1. Mut 28, Coupling
Spoke breakage

The spokes must not be allowed o loosen, and they
must be kept tightened evenly., Loose or unevenly
tightened spokes cause the rim to warp, Increase the
possibility of spoke breakage, and hasten nipple and
spoke metal fatigue.

If any spoke breaks, it should be replaced immediately,
since a missing spoke places an additional load on the
other spokes and will eventually cause other spokes to
break.

Periodically check that all the spokes are tightened
evenly, since they streteh a cerlain amount during usage.
NOTE: Standard spoke tightening torque is 17 ~ 35
indbs (0.20 ~ 0,40 kg-M). Over or under tightening
may cause breakage.

Whee! runout

Set a dial gauge to the side of the rim and spin the
wheel to measure axial runout. The difference between




Spoke Forece

g Direction of rotation

the highest and the lowest dial reading is the amount of
runout,

Set the dial gauge to the inner circumference of the
rim and spin the wheel to measure radial runout,

A certain amount of rim warp or runout can be
corrected by re-centering the rim, ie. loosen some
spokes and tighten others to change the position of
different parts of the rim, If the rim is badly bent,
however, it should be replaced.

Table 46 Rim Runout

Standard Limit
Axial under .04 in. A2 in,
- {under 1 mm) (3 mm)
Radial under .04 in, .08 in.
{under T mm) {2 mm)

AXLE

A bent axle causes vibration, and poor handling and
stability,

To measure axie runout, remove the axle, place it
In V blocks that are 100 mm (4.0 inch) apart and set a
dial gauge to the axle at a point halfway between the
blocks. Turn the axle to measure runout, which is the
amount of dial variation,

If runout exceeds the service limit, straighten the
axle or replace it. If the axle cannot be straightened 1o
within tolerance, or if runout exceeds .028 in, (.7 mm),
replace the axle,

y

b2

Table 47 Axle Runout/100 mm

Standard Limit
Front axle under .004 in. 008 in.

{under .10 mm} (.2 mm)
Rear axle under .002 in, 008 in.

{under .05 mm) (.2 mm) |

WHEEL BEARINGS, GREASE SEALS

Worn wheel bearings will cause play in the wheel,
with vibration and motorcycle instability, For this
reason the bearings should be cleaned, inspected, and
re-greased periodically,

The bearing grease seal is a rubber ring with a metal
band on its outer circumference. The primary lip of the
seal which is held against the axle sleeve by a wire spring
band, goes to the inside of the hub toward the bearing,
and serves to keep the bearing grease from leaking out.
The secondary lip of the seal prevents water and dirt
from entering the hub from the outside, Grease seal
construction is shown in Fig, 347,

Grease Seal I' f IL?" 347
(= 7
00

3. Metal Band
4. Wire Spring Band

1. Primary Lip
2. Secondary Lip
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Inspection and lubrication

The wheel bearingy are made to extremely close
tolerances, and so clearance cannot normally be meas-
ured. Wash the bearing with gasoline, dry it (DO NOT
SPIN IT), and oil it. Spin it by hand to check it
If it is noisy, does not spin smoathly, or has any rough
spots, replace it. If the same bearing is to be used again,
re-wash it with gaseling, dry it, and pack it with a good-
quality bearing grease before assembly, 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 assembly, Clean
and reprease the wheel bearings and the front hub
gear box approximately every 12,000 miles (20,000 km)
or two years, whichever comes sooner,

Inspect the grease seal and replace it if thé lips are
misshapen, discolored {indicating the rubber has deteri-
orated), damaged, or have hardened, If the lips are
hard they will not take up all the clearance between the
scal and the axle sleeve, and will allow dirt or water 1o
reach the bearing, Also replace the seal if the metal part
is dagaged or badly misshapen,

NOTE: The grease seal should be replaced any time
it is removed, as it is difficult o remove it without
damaging it.

REAR WHEEL COUPLING

The rear wheel coupling connects the sprocket Lo the
wheel, Motion is transmitted via rubber shock dampers
to absorb some of the force from sudden changes in
iorgue due to acceleration or braking.

.

S
ubber Shock Dampersh,
- !

If the dampers have weakened or appear damaged,
they should be replaced,

DRIVE CHAIN
NOTE: See Pg. 173 for '75, '76 model.

The drive chain is an “endless" type in which the
weakest link, the master fink, has been eliminated by
constructing the chain in a closed loop. To preserve
chain strength and reliability, never cut the chain o
install it; follow the replacement procedure given in
the “Disassembly™ section of this manual., When chain
replacement is necessary, use only the standard Enuma
EK6305-TG (92-link] chain for replacement, since only
this chain has been especially designed to withstand the
extremely high torgue developed by the Z1 engine,

Chain construction is shown in the crosssectional
diagram of Fig. 350. Most chain wear occurs between
the pin and bushing, and between the bushing and rolier,

rather than on the outside ol the roller. This wear
causes Lthe chain to lengthen and invites noise, excessive
wiar, breakage and disengagement from the sprockets if
the chain is left unadjusted. If the chain is allowed 1o
wear oo much, the distance from roller 1o roller isso
much greater than the distance between each tooth of
the sprocket, that wear is even further accelerated,

This wear can be greatly reduced, however, by
frequent and sufficient lubrication, especially between
the side plates of the links so that oil can reach the pin
and bushing inside.

Wear

When the chain has worn so much that it is mare
than 2% longer than when new, it is no longer safe
enough Lo be wsed under all conditions, and it should
be replaced, At this same time, the engine and rear
sprockets should be inspected and replaced necessary,
It overworn sprockels are used with a new chain, they
will cause it to wear down guickly,

It is impractical to measure the entire length of the
chain, but the degree of wear can be gauged justas easily
by measuring a portion of the chain, Stretch the chain
tautl either by using the chain adjusters, or by hanging
a 204b. (10 kg) weight on the chain, Measure the length
of 20 links on a straight part of the chain, from pin
center of the 1st pin to pin center of the 21st pin. If the
length is greater than the service limit value, the chain
should be replaced with a standard Enuma EKA305-TG,
924ink, endless-type chain,

Table 48 Drive Chain Length

| Standard Service Limit]
204ink 150 in, 15%, In.
length {381 mm) (389 mm)
Lubrication

Although the chain oil pump helps keep the chain
lubricated while riding, it cannot completely take the
place of careful hand lubrication, The chain should be
lubricated by hand at least once a week or once every
200 miles (300 km), whichever comes sooner, |t should
also be oiled after riding through rain or on wet roads,
alter washing the motoreyele, or any other time the
chain appears dry.
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Drive Chain

Measure this length

Use a heavy oil such as SAE 90 weight gear nil o
lubricate the chain. A lighter oil is still better than
no oil at all, but a heavier oil will stay on the chain
longer and provide better lubrication, Apply oil to the
sides of the rollers and between the side plates of the
links so that it will penetrate to the pin and bushing
where most wear takes place. Wipe off any excess oil,

IF the chain is especially dirty, it should be washed
in Diesel oil or kerosene, and afterward soaked in a
neavy ofl. Shake the chain while it is in the oil so that
oil will penetrate to the inside of each roller,

DRIVE CHAIN OIL PUMP (Only on 73~'74 model)

The drive chain oil pump is a plunger-type pump
driven by the output shaft to supply ail to lubricate
the drive chain. The amount of oil pumped varies with
the speed of the motorcycle (the output shaft drives the
pump and motorcycle simultaneously), and with the
length of the plunger stroke, which is controlled by a
cam inside the pump. The camshaft hasa graduated lever
mounted on the end of it so that the cam can be
wrned to adjust chain cil flow. (At position O the
east oil flows; at position 5, the most. Fig. 352 shows
hat when the cam is turned from maximum flow Lo
minimum flow, the plunger will hit the cam after a
shorter travel, thereby pumping less oil,

The ail input to the pump is supplied by a hase from
the chain ail tank, and the oil output from the pump
Eoes through a non-return check valve mounted on the
side of the pump, through the hollow pump shaft,
From the pump shaft the oil goes into the output shaft,
out the holes in the output shaft 1o the sprocker and, as
the sprocker turns, the oil is flung out 1o the chain.
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Pin Bushing '@I
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Plunger Tip Contral Cam . Pump Lever
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Masimum Cpening

Minimum Dpening

NOTE: The drive chain oil pump does not eliminate
the need for hand |ubrication every 200 miles
(300 km). See the preceding Drive Chain
paragraph for chain lubrication information.

Pump operation and the path for oil flow through
the pump are shown in Fig, 353. The pump shaft has
a worm gear at the end which meshes* with the teeth
cut into the center of the plunger, A spring pushes the
plunger follower and plunger so that the plunger cam
face rests against the camshaft, As the plunger twrns,
the cam on its face causes it to maves back and forth
according to the height of the cam,

Qil flows into the pump at point A and along passage
B into chamber C. When the plunger moves toward the
camshaft, a chamber F is formed between the follower
plunger and the cylinder wall. Just at this time, the
plunger follower is twrned so that passage D in the
follower is aligned with a hole in the valve sleeve, and
oil flows from chamber C through passage D through
space E into thevacuum in chamber F. When the plunger
moves back in the other direction on the pumping
stroke, chamber F becomes gradually smaller, At this
time, however, the plunger rotates so that the inlet
passage [t is no longer aligned with the inlet hole in the
valve sleeve. Instead, passage G is aligned with the
outlet hole in the sleeve, and the oil forced from F can
flow through G, through the hole in the valve sleeve,
and into H, the check valve inlet. The oil pressure
pushes against the spring lension on the ball that blocks
the valve inlet, and flows into the valve and from there
into the oil pump shaft to the chain,

NOTE: The new oil pump has a device which is used
for checking the function of the il pump. For details,
refer to the supplement (Pg. 171).
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Drive Chain Oil Pump

Beginning of Upstroke {Intake)

1. Cap 5. Plunger Follower

2. Plunger G. Cap

3. Pump Shaft 7. Plunger Spring

4, Pump Body B. Spring Seal
Pump repair

Pump repair is limited to replacement of the O rings,
pump shaft oil seal and the check valve, since these arc
the only parts that may be expected to deteriorate,
Other moving parts are well lubricated by the ail in the
pump, and wear very little,

If the O rings deteriorate or are damaged, the pump
will lese compression, pump cutput will drop, and oil
may leak from the pump. When pump trouble is
suspected, inspect the O rings and replace any defective
ones. If the trouble is with parts other than the O rings,
replace the pump assembly,

When the pump is disassembled or if the chain oil
@nk runs out of oil, air will enter the pump and must
be bled out. To blead the pump, remove the bleeder
bolt until oil starts coming out of the hole, and then
screw the bolt back in. (See Fig. 127)

If the check valve will not pass oil, clean it out using
solvent or gasoline in a syringe. Do not blow it out
with compressed air as this will damage the valve spring.

b
. Check Valve

I the valve will pass oil in either direction even after

being cleaned out, replace it,

Beginning of Downstroke (Output] 6_53

9, Control Cam 13. Smeei Ball

10. O Ring 14. Spring

11. O Ring 15. Pump Lever
12, Check Valve 15-1. Pump Lever (on

the new model)

SPROCKETS 16. O Ring

There are two sprockets for the drive chain, one to
drive the chain, and one driven by the chain, The
forward sprocket, or engine spracket, is mounted on the
end of the output shaft and is used to drive the chain.
There are grooves cut into both faces of the engine
sprocket, so that in addition 1o driving the chain, the
sprocket can serve a second purpose of conveying oil
frotn the chain oil pump and flinging it out onto the
chain while the motarcycle is running, The rear sprocket
is connected to the rear wheel via the coupling and
shack dampers, and is driven by the chain to turn the
rear wheel.

If the sprockets become excessively worn, they will
cause the chain to make noise and wear down quickly.
The sprockets should be checked for wear any time the
chain is replaced.

Sprocket wear
Visually inspect the sprocket teeth, and if they are
waorn as {lustrated, replace the sprocket,

Sprocket Teeth 'ﬂ!ﬁ

s

Worn Teeth
-y

Raotation

NOTE: If the sprocket requires replacement, the chain
is probably worn, too, and should be inspected.
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Measure the diameter of tHe sprocket al the base of
the teeth anmd if it is worn down to less than the sefvice
limit, replace the sprocket. Measure rear sprockes runout

with a dial gauge set ta the side of the sprocket near the
weeth, replacing the sprocket il runout is over the service
limit.

Table 49 Engine Sprocket Diameter

Standard Service Limit

3110~3.118 in 3.08in

(79.01~79.21 mm) (78.3 mm)
Table 50 Rear Sprocket

DIAMETER RUNOUT

Standard Limit Standard | Limit
8.560 1n, 8484 in. under 012 in, 020 in,
_I:El'r'.-'-l mm) | (2155 mm)} | {under .3 mm] | (5 mm])

NOTE: See Pg. 173 for '76 European model.
Master Cylinder
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FRONT BRAKE

A hydraulic disc brake is used on the frant wheel for
its superior braking performance and high reliabilicy.
The major companents of the disc brake are the brake
lever, master cylinder, brake fluid pressure switch, brake
ling, caliper assembly and disc. The brake lever is pulled
to move a piston in the master cylinder and pressurize
the brake fiuid. Fluid pressure operates the brake lamp
pressure switch and is transmitted by the brake |ine to
operate the calipers. The switch turns on the braks
larmp, and the calipers grip the disc atiached to the fran:
wheel, thereby stopping wheel rotation.,

Ihe brake fluid is an extra heavy duty type with a
high boiling point 10 withstand the heat produced irom
friction af the caliper pads on the disc, Since the fluid's
performance and boiling point would be reduced b
contamination with water vapor or dirt from the air,
the reservoir is sealed with a rubber diaphragm under the
cap. This cap seal also prevents fluid evaporation, and
spillage should the motoreyele fall over, The fluid is
further protected by dust covers in the caliper assembly
and al the masier cylinder brake line fitting,

The master cylinder assembly includes the reservair,
piston, primary and secondary cups, non-return valve,
check wvalve, and spring, The reservolr has twa holes at
the bottom: a relatively large supply port 1o supply
fluid to the lines, and a small relief port to admit excess
fluid from the line, The primary and secondary cups
stop the oil from leaking back around the piston while
the piston is moving forward o pressurize the lines.

37

i

1. Master Cybinder Body 6. Secondary Cup
2. Check \aive 7. Piston

3. Spring 8. Stopper, Piston
4, Bpring Seat 9, Circlip

E, Primary Cup 10, Dust Sea!

11, Stopper, Dust Seal 16, Pressure Chambsai
12, Cap 17. Rasarvon

13, Plawe 18, Supply Port

14, Cap Seal 19, Mon-return Valve
15, Reief Port
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The check valve stops fluid from suddenly returning from
the brake line when the lever is released, and thereby
smooths brake operation, The non-return valve is in the
head of the pistan; it stops backward fluid flow when
the brake is applied, but allows flow around the cup to
fill the vacuum in front of the piston so that the piston
can return easily when the brake lever is released.

The caliper assembly comprises the piston, A and B
pads, and A and B calipers. The calipers are held
together by two shafts, which also pass through the
caliper holder to mount the assembly on the frant fork,
When the calipers move, the shafts slide back and forth
through the holder and keep the brake pads parallel
with the disc.

Unlike drum-type brakes, the components of the
disc brake which perform the actual braking action,
i.e. the disc and pads, are open to direct contact with
the air flow past the motorcycle, This provides for
excellent dissipation of the heat from brake friction,

and minimizes any possibility of brake fade common to

drum brakes.

When oil pressure is developed inside caliper A's
cylinder, the piston is pushed and exerts pressure against
the brake pad which in turn presses against the brake

disc. The pressurized oil is prevented from leaking by
a rubber seal fitted into the cylinder wall. The seal
presses against the piston, and instead of sliding when
the piston moves, the seal only bends, allowing no oil
leakage at all. When the brake lever is released and oil
pressure lowers, the clasticity of the seal returns the
piston to its original position. After the brakes are
used for awhile and the pads wear slightly, the rubber
seal will no longer be able to bend the additionzal amount
that the piston travels. Instead, when piston travel
forces the seal past s limit, the seal slips slightly on the
pistan, and then returns the piston to a new rest position
a little further out. A small amount of oil from the
reservoir supplements the oil in the brake line to com-
pensate for the difference in piston position, so that the
length of the brake lever stroke remains unchanged, and
the brake never needs adjustment.

The caliper A oil seal and the cup at the head of the
master cylinder piston are made of an oil and heat
resistant rubber composition for best performance and
to prevent their contaminating the brake fluid by
deterioration, . For this reason only standard parts

“should be used.

Caliper Assembly GEEJ
21
29
31 = /{ L
Ly ARy
3 a@g @
M0, Caliper A 25, 0l Seal 30, Serew 3. Bleeder Valve Cap
21, Caliper B 26. Dust Seal 3. Lock Washer 36. Nipple
22, Allen-head Shaft 27, Pad A 32. pust Seal 37. Cylinder
23, Caliper Mounting 28, PadB 33. 0 Ring
24, Puston 29, Ring 34, Bleeder Valve
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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 5 at the head of the piston closes the
small relicl port 13 which connects the pressure

chamber 5. and the reservoir 17, Until this port is ,

fully closed, the brake fluid does not start being pros-
surized, in spite of the forward movement of the piston.

The pressure stroke starts as soon as the reliel port is
closed. Brake fluid being used as a pressure medium,
the piston compresses the fluid and forces it through
the check valve 2. and out into the brake line, Pressure
from the line is felt in the cylinder @ of caliper A 20
and pushes the piston 3¢ toward the disc. Pad A
11 at the end of the piston is pushed against the disc,
but since the disc is immovable, further pressure cannot
move the pad any further. Instead, the cylinder and
entire caliper assembly move in the reverse direction
so that pad B 2 is pulled toward the disc. In this
manner the disc is pinched between the two pads and
braking action is performed,

traking Release Stroke

When the brake lever is released, the piston in the
master cylinder is guickly returned toward its rest
pasition and brake fluid pressure in the ling and in the
taliper master cylinder drops. The elasticity of the oi!
stal #f  in caliper A's cylinder then pulls back 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 w fill the low pressure area in front of the primary
BUP at the piston head. But the fluid is prevented from
moving too-fast by the check valve and the pressure in
frart of the piston drops lower. At this time, fluid
'Tam the reservoir flows through the large supply part

¢ Into lhe Space between the primary and secondary
tups & | through the non-return valve 13 , and escapes
drbund the edges of the primary cup to fill the vacuum,
When the piston finally returns to its rest position
AgdinsL the stopper (8 |, the small relief port is uncovered
and the brake fluid still returning from the line pushes
Y excess fluid through the refief port back into the
feservoir until pressure in the line is again normal,

105

Brake Fluid

When the brake is applied, heat is generated by the
friction between the disc and the brake pads. While
much of this heat is dissipated, the rest is transmitted
ta the brake fluid and may raise fluid emperature 1o
as high as 300°F (150°C) during brake operation. This
temperature could boil the brake fluid and cause »
vapor lock in the lines unless fluid with a high boiling
point is used, and the fluid is kept from being coniam-
inated with dirt, moisture, or a different type of fluid,
Poor guality or contaminated fluid can also deteriorai
the rubber parts of the brake mechanism, although a
special rubber is used to make them resistant to the
recommended brake fluids,

The graph of Fig. 360 shows how brake fiuld contarm.
ination with moisture lowers the fluid boiling point,
Although not shown in the graph, the boiling point aiso
lowers as the fluid gets old, is contaminated with dirz,
ar if two different tvpes of brake fluid are mixed,

Brake Fluid Boiling Point
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Changing the brake fluid
The brake fluid should be changed once 2 yvear ar
every 0,000 miles (10,000 km), whichever comes SO0NET,
or if it becomes contaminated with dirt or water,
sAttach 3 clear plastic hose to the bleeder valve at the
caliper, and run the other end of the hose into a
container,
®Open the bleeder valve and pump the brake lever unti!
all the fluid is drained from the lines,
®(lose the bleeder valve and fill the reservoir with new
brake fluid.
®{pen the bleeder valve (counterclockwise is open),
sgueccee the brake lever, close the valve with the fever
held squeezed, then guickly release the lever. Hepear
this operation until the brake is filled and fluid starts
coming out af the plastic hose, Replenish the fluid in
the reservair as often as necessary to kesp it from
running completely out,
®Blead the air from the lines.
Bleeding the brake
The brake fiuid has a very low compression coef-
ficient, so that almost all the movement of the brake
lever is transmitted directly to the caliper for braking
action, Air, however, is easily compressed and when air
enters the brake lines, brake lever movemen: will be
partially used in compressing the air, This will make the
lever feel spongy, and there will be a loss in braking

POWET
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WARNING

When waorking with the disc brake, observe the
precautions listed below.
1. Mever re-use old brake fluid.
2. Do not wse 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 brakes.
This lowers the brake fluid boiling peint and could
cause the brake to be ineffective. It may also
cause the rubber brake parts to deterigrate.
Recommended fluids are shown in the table,
MNOTE: The type of fluid originally wsed in the
dise brake s not available in most areas, but it
should be necessary 1o add very little fluid before
the first brake fluid change, After changing the
fluid, use only that one 1ype thereafter.

Table 57 Recommended Disc Brake Fluid

Atlaz Extra Heawy Duty

Shell Super Heavy Duty
Texaco Super Heavy Duty
Wagner Lockheed Heavy Duty
Girling Amber

“10. Prescribed torgue values Tar tightening disc brake

The correct fluid will come in a can labeled
D.0.T.3. Do not use fluid that does not have
one of these markings,

4, Don't ledgve the reservoir cap off for any tength of

fime as moisture may be absorbed into the fluid.

. Don‘tehange thetluid in the rain, or when a strong

wind is blowing.

6, Use only disc brake fluid, sopropyl alcahol or
ethyl alcohol for cleaning brake parts, but do not
allow rubber parts to remain in contact with the
alcohol for more than 30 seconds.

7. Brake fluid will damage painted surfaces; any
spilled fluid should be wiped off immediately.

8. Do not use gasoline, motor oil, or any other
mineral oils near disc brake parts, These oils cause
deterioration of rubber brake parts. [T oil spills
on any brake parts it s very difficult to wash off
and will eventually reach and break down the
rulyber,

9. If any of the brake line fittings or the bleeder
valve is loosened at any time the AlIR MUST BE
BLED FROM THE BRAKE (Pg, 105),

&

parts mountings are listed on Pg. 58,

Bleed the air from the brakes whenever brake lever
action feels soft or spongy, after the brake fluid is
changed, or whenever a brake line fitting has been
lposened far any reason.
eRemove the reservoir cap and chieck 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
reservolr runs  completely out at any time during
biceding, the bleeding operation musl be done over
again from the beginning since air will have entered
the line,

eWith the reservoir cap off, slowly pump the brake lever
several times until no air bubbles can be seen rising up
through the fluid from the haoles at the bottom of the
reservoir, This bleeds the air from the master cylinder
end of the line,

Reservoir

®Replace the reservair cap, and conmnect a clear plastc
hose ta the blecder valve at the caliper, running the
other end of the hose inle 4 container. Pump the
brake lever a lew times until it becomes hard and then,
holding the léver squeezed, guickly open {turn couniter-
clockwise) and ciose the bleeder wvalve, Then release

the lever, Repeal this operation until ne more air
can be seen coming out inte the plastic hose, Check
the fluid level in the reservair every so often, replenish-
ing it as necessary.,

ol a double disc brake is used, repeat the previous step

one maore time for the other side.
When air bleeding is finished, replace the rubber Cap

an the bigeder valve, and check that the brake fluid
is filled to the line marked in the reservair (handlebars
turned so that the reservoir is level ).

Level Line

]
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Master cyiinder parts wear
When master cylinder parts are worn or damaged,
proper brake fluid pressure cannot be obtained in the
lines, and the brake will not hold,
If the small relief part becomes plugged, especially
with a swallen or damaged primary cup, the brake pads
will drag on the disc,
®Check that there are no scratches, rust or pitting on
the inside of the master evlinder, and that it is not
worn 1o outside the service limig,

#Check the piston for these same faults,

elnspact the primary and secondary cups. |f a cup s
worn, damaged, softened (rotted), or swolien, replace
it. When inserting the cup inta the cylinder see thar
it is slightly larger than the cylinder (standard values
given in the table). IF ofl leakage 15 noted 2t the brake
lever, the cups should be replaced. (The secondary
cup is part of the piston assembly, so replace the
piston if this cup is bad,)

#Check that the spring 15 not damaged and is not shérter
than the service limit.

®Replace the rubber dust seal if it is damaged,

Caliper parts wear

Inspect the pads for wear. If the surfice of either
pad is. worn down through the red line, replace both
pade a5 aset, If any grease or wil spills on the pads,
wash it off with trichlorethylene ar gasaline, |1 the il
cannot be thoroughly cleaned ofl, replace the pads.

The gii seal around the piston maintains the propel
pad/disc clearance. |f this seal is bad ane pad will wear

Table 52 Master Cylinder Parts
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mare than the other, pad wear will Increase, and constant
pad drag on the disc will raise brake and brake Fluid
tEempcrature.

Replace the oil seal under anv of the following
conditions: (a) wil leakage around pad A. {B) brakes
averheat; (¢ there s a large difference in A and B pad
wiear; (d) the seal is stuck to the piston. Also repiace
the seal every other time'the pads are changed,

Replace the evlinder and piston if they are worn out
of tolerance badly scored, or rusty,

Check the oil and dust seals and the O rings, replac-
ing anmy that are cracked, wort, swollen or otherwise
damaged.

Tahle 53 Caliper Parts
[ Standard [-Service Limit

Cylinder 1.5031~1.5039in. | 1.5045 in.
inside diameter |(38,180~38.200 mm) | (38.215 mm)
Pistan 1.5006~1_5019 in, 1.5002 in,
autside diameter(38,115~ 38,148 mm)| (38.105 mm| |

NOTE: See Pg. 173 for "76 model,

Brake line damage

The high pressure inside the brake line can cause oil
1o leak or the hose w burst if the line is not properly
maintained,

Bend and twist the rubber hose while examining i1,
Replace it if any cracks or buiges are naticed.

The metal pipes are made of plated steel, and will
rust if the plating is damaged. Replace the pipe if it is
rustéd, cracked (especially check the fittings), or if the
plating is badly scratched,

Disc wear, warp

Besides wearing thin, the disc may warp, A warpe
disc will cause the brake pads to drag on the disc and
wedr down both the pads and disc quickiy. Dragging
will also cause overheating and poor braking efficiency,
Poor braking can also be caused by oil on the disc,
Qil on the disc must be cleaned off with trichioret hy lene
or gasaline,

Measure ment Standard | Service Limit
SINGLE DISC | bual pisc SINGLE DUAL
| Lylinder inside diameter 512 5590 in, L2468~ 6265 in, 5543in, L2800 in,
< (14.000~14.043 mm] 5ETO~15913 mm) (14080 mm)| {15.950 mm)
Prston outside diameter 2495~ 5506 0n, L5231 ~6242 in. 3472 in, | G209 in,
(13.957~13.984 mm) 115837~ 15854 mm) (13,900 mim)| (15770 mm)
Primary, secondar cup diameter | 5768~ 5963 in. H476~ 6673 in. 5708 in, B41Y in,
(14.650~15.150 mm) (16.450~16.950 mm) (14500 mm)| (16.300 mim)
Spring length (free ) 2,008 in. |.7090n, 1.890 in. 1.594 in,
(570 mm) [43.4 mm) {48.0 mm} (405 mm) |




108

Jack up the motorevele so that the front wheel is
off the ground, and turn the handlebars fully to one
side. Sel up a dial gauge against the disc as illustrated,
and measure disc runout. |f runout exceeds the service
[imit, replace the disc.

e

Table 54  Disc Runout

Standard Service Limit
under 004 in, 012 in,
3 {under .1 mm) 1.3 mm)

Measure the thickness of the disc at the point where
it 15 most worn, and replace it if it is worn down to
under the service limil.

* Table 55 Disc Thickness

Standard . ' Service Limil

276 in. 217 in,

(6.9~7,1 mm) | (6.0 mm)
REAR BRAKE

The rear wheel is eguipped with a leading-trailing
type drum brake. *Leading-trailing” means that one of
the two brake shoes leads, or expands against the drum
in the direction of drum romton; and the other shoe
trails, that is, It expands in the direction opposite drum
rotation.

Stepping on the brake pedal pulls the brake rod
which in turn pulls the rear brake cam lever., The lever
is mounted on the camshaft so that the camshaft tums
and forces the large part of the cam between the two
brake shoes, Since the shoes are only held together
away (tom the drum by springs, the cam overcomes
spring Lension and pushes the shoes outward against the
drum. The leading shoe pivots in direction A, and the
trailing shoe in direction B of the diagram,

Due to wear .of the brake drum, shoes and cam,
periodic brake adjustment is required. If the brake parts
become too worn, however, adjustment will not be

sufficient to ensure sale brake operation, Notonly can
overworn parts break, but if wear allows the cam to
turn so far that it is nearly horizontal when the brake
is fully applied, the brake may lock in the operated
position, or hrake pedal return may be very sluggish
All the brake parts should be checked for wear at least
every 6 000 miles (10,000 km).

Rear Brake IEE’IF

Direction of Rotation

Brake drum wear

Measure the |nside 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 wom
unevenly or if it is scored, turn the drum down or
replace it. (Do not turn it down to the service limit,
and do not turn it down if any diameter medsuremen
exceeds the service limit.) If any diameter measurement
exceeds the service limit, replace the drum,

Table 56 Brake Drum Inside Diameter
Stan da.rd__

7.874~7.881 in.
| (200.00~200.185 mm)

Service Limil
7904 in.
(200.75 mm)

Brake shoe wear

Check the brake lining on each shoe for uneven wear,
and file or sand down any high spots, Check the

S
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thickness ot the lining, replacing both shoes as a set if
the thickness at any point is less than the service limit,

Rear Brake Camshaft

Table 57 Brake Lining Thi

chkness

Standard | Service Limit
J909~ 2146 in. 079 0n.
{4.85~5.45mm) (2.00 mm)

NOTE: Recent models are equipped with a brake lining
wear indicator on the rear brake panel, When the brake
lining wear has progressed such that the indicator reaches
the red zone whenever the rear brake is applied, the
wear has reached the service limil, necessitaling brake
shoe replacement,

Brake shoe spring tension
If the brake springs become stretched, they will not

pull the shoes back away from the drum after the brake Table 59 Brake Camshaft, Hole Diameter
pedal is released, and the shoes will drag on the drum. Standard Service Limit
Remove the springs and check their free length with . .
or cali ”F‘lh - e SRt . Camshaft BH676~.6687 in. b626 in.
vernier calipers. ey are stre wond the service (16.957~16.984 mm) (16.83 mm)
limit, replace them,
Shaft hole L6693 ~.6704 in. BT64 in.

(17.000~17.027 mm) {17.18 mm)

Lubrication

Every lime the brake is disassembled, bul at léast
every two years or 12,000 miles (20,000 km), wipe out
the old grease and re-grease the brake pivot points with
cup grease. Apply grease to the brake shoe anchor pins,
spring ends, Lo the cam surface of the camshaft, and
fill the camshaft groove with grease, Do nol get any
grease on the brake shoe linings, and wipe off any excess
grease so that it does not drop onto the linings or
drum after brake assembly.

Table 58 Brake Spring Free Length

}‘ Standard Service Limit 1
2.621in. 2.72 n. |
' (66.5 mm) {69.0 mm)

Camshaft, shaft hole wear

Excessive shaft/hole clearance will increase camshaft
play and reduce braking efficiency.

Measure the shaft diameter with a micrometer, and
replace it if it is worn down lo less than the service
limit,

Measure the inside diameter of the camshaft hole and
replace the brake panel if the hole is worn out to ever the
service limit,
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STEERING STEM

The steering stem supports the handlebars and front
fork, and turns inside the frame head pipe. Ball bearings
in the upper and lower ends of the head pipe enable the
sigering sterm to turn smoothly and easily.
Stesring Stem

1. Steering Stem

2. 5temn Head Bojt
3. Stern Head
4

Bolt
5. Washer
6. Spring Washer
7. Stam Lock Mut
8B, Stearing Cap
9. Washer
1490, Inner Mace
11. Bearing Ball
12. Quter Race
13, Outer Aace
14. Bearing Bal!
15. Inner Race
18. Grease Seal
17, Washer

The steering stern itself does not wear, but it may
become bent, If it is bent, steering will be stff and the
bearings may be damaged,

The steering stem will require periodic adiustrment as
it becomes loose due to hearing wear, Cwertightening
during adjusiment, however, will make the steering stiff
and cause accelerated bearing wear.  Lack of proper
lubrication will also bring about the same results,

From overtightening or from a heavy shock to the
steering stem, such as a head-on collision, the bearing
race surfaces mav become dented. When this happens,
the handlebars will trn jerkily and may always catch at
one or more lacations.

Table 60 Bearing Ball Specifications

Stze Number
Upper 14" 14
Lawer " 20

Steering stem warp
Examine the steering stem visually and replace it it
it is bent,

Bearing wear or damage

Wipe the bearings clean of grease and dirt and examine
the races dnd bails. If the bails or races ase worn, or i

. Stem Head Clamp

cither race is dented, replace both races and all the balls
for that bearing as a set.  When the inner race lor the
lower bearing is taken off the sieering stem, the gredse
seal will also come off and shauld be replaced at the same
time,
Bearing lubirication

Whenever the stearing stem is disassembled, or every
twa vears ar 12,000 miles (20,000 km}, whichever comes
sooner, the steering stem bearings should be re-lubricated,

Wipe all the old grease off the races and balls, washing
them |n gasoline if necessary, Replace the grease seal,
and replace the bearing parts if they show wear or
damage. Apply grease liberally o the upper and lower
races, and stick the bearing balls in place with cup grease,

FRONT FORK

The front fark consists of the two front shock
absorbers, mounted 1o the frame head pipe via the
sicening stem and stern head.

Each shock absorber is.a telescopic tube made up of
an inner tube, outer twhe, springs, cylinder, piston and
valve, Shack damping is accompiished nv the Springs,
by air being compressed In the tubes, and by the fiow
resistance of the fork oil flowing between the inner and
OUTEr Tubes,

Gil is prevented from leaking out of the tubes by
an oil seal on the upper part of the outer tube, A dust
seal on the outside of the tubes stops dirt and water
tfrom entering and damaging the oil seal and the tube
surfaces.

NOTE: See Pg. 174 for '74, '75 model and Pg. 175 for
76 model,

Front Spring Force
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Compression Stroke

When a load is placed on the front fork, or when the
front wheel hits a bump, the inner tube 1 of the
shock absorber moves downward [(relative to the ouler
tube (2 ) and thespring (3 is compressed.

The descending inner tube, forces the oil in the outer
tube to flow through the hale in the cylinder 4 into
the inner tube, thereby compressing the air in the mner
tube, At this same time, the oil chamber formed by the
cylinder, valve 5. and inner tube is growing larger and
a negative pressure is developed in it, so oil from the
battom of the outer tube also flows past the piston &
opens the valve, and flaws through inta that chamber.

Mear the end of the compression stroke, the space
between the lapered lower end of the cylinder and the
piston becomes smaller and offers increased resistance
to the flow of oil until, just before the end of the
stroke, oil flow is completely prevented and an oil lock
condition occurs,

Extension stroke .

The auter and inner tubes are pushed apart by spring
tension whenever the load is Laken off the front wheel
or the wheel drops into a hole, As the tubes move
apart, the oil chamber formed by the cylinder, valve
and inner twhe grows smaller, but since the valve is a
nen-return type, the oil cannot return through the valve
the way it came, Instead, it flows throtgh a hole in the
upper part of the cylinder, and the resistance to this
flow through the hole dampens the fork extension,
Mear the end of the extension stroke, the cylinder spring

(7 starts being compressed and further slows fork exten-
sion so that it does not suddenly lop out.

Either too much or too little oil in the forks will
adversely affect their shock damping ability, If there is
too much oil or if the oil is too heavy, the shock
absorbers will be too hard; too little oil or to light an
oil will make the fork soft and decrease damping ability,
and may cause the fork to be noisy during operation.

If the inner tube becomes bent, dented, scored or
otherwise damaged, it in turn will damage the oil seal
and allow oil leakage. If the tube is bent badly enough,
poor handling may also result.

Contaminated or detériorated oil will also affect
shock damping, and in addition will accelerate wear of
the internal fork parts, For this reason it should be
changed periodically.

Spring tension

Since the spring becomes shorter as it weakens, check
its free length to find out if it is weak. If the spring of
either fork is shorter than the service limit, replace (L.
If the length of the replacement spring and that of the
remaining old spring vary greatly, replace both old
springs to keep the shock absorbers balanced and thereby
maintain motarcycle stability,

NOTE: As the specifications of the new front fork are
changed, the table 61 and 62 for the new model are
modified as shown in the supplement {Pg. 166).
Table 61 Fork Spring Free Length

Standard | Service Limit
19%in, 19Y1s in.
{495.5 mm) (485 mm)

Extansion Stroke

T

1. Inner Tube
2. Outer Tube
3, Spring

=P

Cyiinder
Walve
Piston
Spring
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Fork oil
Place a jack or stand under the engine to that the

front wheel is raised off the ground to check fork ail,

Remove the top bolt from the inner tube, Insert a rod
down into the tube and measure the distance from the
top of the tube to the oil level. If the ail is below the
carrect level, add enough oil to bring it up to standard,
butsdo not overfill the Tork.,

i,

Fluid Measure

Table 62 Fork Qi

T | Amount Oil level from |
i per side top of tube |
SAE 10W 5.7 oz. 17%gin, |
non-detergent (169 cc) (455 mm) |

Every 6,000 miles (10,000 km), or less if the oil
appears dirty, the front fork oil should be changed., To
drain out the old oil, first remove the drain screw from
the lower end of the outer tube an cach side. Stand the
motorcycle on both wheels and push down on the
handlebars a few times to pump out the oil. Replace
the drain screws, remove the top bolt from each side,
and pour in the specified type and amount of oil,

13

Inner tube damage

Visually inspect the inner twhe and repair any damage,
or replace the tube if the damage is not repairable,
Since inner tube damage will also damage the oil seal,
replace the seal, too,

REAR SHOCK ABSORBERS

The rear shock absorbers serve to dampen shock
transmitted to the frame and rider from the rear wheel,
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and for this purpose they are connected between the
frame and the rear end of the swing arm. Shock
absorbing is performed by the spring and by the flow
resistance of the oil inside each unit. Shock absorbing
is further aided by the use of rubber bushings in both
the upper and lower shock absorber mountings.

Since the rear shock absorbers are sealed units and
cannat be disassembled, only external checks of opera-
tion are necessary. With the shocks removed, compress
each one and see thal the compression stroke is smooth
and that there is damping besides spring resistance to
compression, When the unit is released, the spring shouid
not suddenly snap it to full length; it should extend
smoothly with notable damping.  When the shock
absorber is operated, there should be no oil leakage.
If either shock absorber does not perform all of these
aperations satisfactorily, or if one unit feels weaker than
the other, replace both shock absorbers as a set, If
only one unit js replaced and the two are not balanced,
motarcycle instability at high speeds may result,

Shock absorber spring foree for the five different
settings is shown in the graph,

Rear Spring Force @
‘ 415.8 kg
T = I |
kg | 239.5 k
40_!_ 5o |7 i L r 8

ﬁ::’/—;m 5 kg

BET 30 " BOSE 0 BD mm
— = Compression

Check the rubber bushings and replace any that are
warn, cracked, hardened, or otherwise damaged.

SWING ARM

The swing arm is designed to work with the shock
absorbers to dampen shock to the frame from the rear
wheel, The rear end af the swing arm is connécted to
the frame via the shock absorbers, and the front end
pivots on a shaft connected to the frame. When the
rear wheel receives a shock, the swing arm piveis on
its shaft and allows the wheel o swing up and down
within the limits of the shock absorbers.

Wear and play at the swing arm pivot is minimized by
sleeves and bushings packed with grease, As these parts
wear and the swing arm becomes loose, the motor-
cycle will become unstable, especially at high speeds.

If the pivot shaft becomes bent or the swing arm twisted,
this will alsa cause instability by throwing the rear
wheel out of alignment.

Swing Arm @

& ©B@3 @ @
' |
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L'—-__.JI| 7 . . dhl—__;
| f 1 i
;- | | 1 1
|z: | | ] '
| .I i i
1. Pivot Shafi 4. Sleeve 7. Cop
2, O Aing 5. Bushing
3. Collar G, Self Lock Nut

Sleeve, bushing wear
Measure the outside sleeve diameter with a micro-
meter, and replace the two sleeves as a set |f the

. diameter is less, than the sérvice limit, or if either sleeve

!5 visibly damaged.

Measure the inside diameter of the bushings with
a cylinder gauge or micrometer, and replace them as a
set if the diameter exceeds the service limit, or if they
are visibly damaged.

Table 63 Swing Arm Sleeve, Bushing Diameter

Standard Service Limit |
Sleeve EB53~ 8661 in. B4 in,
outside dia. | (21,979~22.000 mm) | (21.95 mm)
Bushing B712~ 8729 in. B81in.
inside dia, (22128~2217T1 mm) | {22.37 mm)]




Pivot shaft

Check whether the pivot shaft is bent by placing it in
two W blocks set 100 mm{3,94in.) apart, setting a dial
gauge to the shaft halfway beiween the blocks, and
turning the shaft to get a variation in the dial gauge
reading, If the shaft is bent, straighten it. If it cannot
be straightened, or if the dial gauge shows a variation
of more than 028 in. {.7 mm), replace the shaft,

N Pivot Shaft

Table 64 Pivot Shaft Runout

Standard Service Limit
under 004 in, 008 in,
(under .1 mm) (.2 mm)

Swing arm lubrication

There is a grease fitting on the swing arm for
lubrication, At least every 2,000 miles {3,000 km) or
six. months, grease the swing arm with regular cup
grease. Force the grease into the fitting until it comes
oart at both sides of the swing arm, and wipe off any
excess. |f the grease does not come out, first check that
the fitting is not clogged with dirt or old grease. |f the
fitting is clear but will still not take grease, remove the
swing arm pivot shaft, sieeve and bushings and clean out
the old grease first,

Dynamao Circuit
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MUFFLERS

The mufflers reduce exhaust noise and conduct
exhaust gases back away from the rider, while keeping
engine power loss Lo @ minimum. The two mufflers o
each side are connected by a rubber hose so that exhaus:
gases can expand freely into both mufflers, further
reducing noise and back pressure,

If there is any exhaust leakage at the exhaust man -
fald, or if the paskets appear damaged, repiace tne
gaskets.  Replace any muffler that is badly dented
cracked or atherwise damaged, or that is rusted through

Replace the muffler connecting hose if it is damagec
or has hardened. [T either hose is damaged or if it is no:
clamped tightly in place, exhaust gas will leak
NOTE: 5ee Pg, 176 for '76 model.

Muffler K

1. Muffler

2. Connecting Hose

DYNAMO

The dynamo generates all the current required by the
Z1 elecirical circuits,  The dynamo output is three.
phase alternating current (AC]. The output is changeed &
direct current (DC) by a rectifier, and dynamo voltaze
is regulated by an electronic regulator.
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The dynamo is made of a rotor and armpabips. Farma.
nent magnets supply the magnetic field ofthe gllorsiy
that no slip rings or brushes aré necessary, making e

generator practically maintenance free, The armature,
consists of three sets of coils wound on laminated steel

cores, The armature coils are connecled ina wye pattern
50 that a smooth, 3-phase current of ample voltage can
be supplied.

The wye connection of Fig. 391 produces the over-
lapping voltage shown in Fig. 392 so there is always a
continuous supply of current.

Wye Connection @1!

Dynamo Current G"gf

]
@ hu‘_,,’/ ? i \4!/
b 120" —m— 120" —>=—120"
p——————— 360" —————|

Dynamo failure
If the battery, rectifier and regulator are all good, but
there is still low voltage or insufficient charging current,
the dynamo may be defective. There are three types of
dynamo failures: short, open {wire burned out}, or loss
in rotor magnetism, A short or open in one of the coil
wires will result in either a low output, or no output at
all, A loss in retor magnetism, which may be caused by
dropping or hitting the rotor, leaving it near an electro-
magnetic field, or just by aging, will result in low output,
Dynamao test
To make a dynamic test of the dynamo, the battery
and rectifier must first be checked and known to be
pood. If battery voltage is less than 12 volts, first charge
the battery,
eRemove the right side cover and unplug the green
regulator plug from the connector panel,
eMake sure that all accessories (lights, turn signals, etc,)
are turned off.
oTurn the hand tester switch to the 30 VDC range and
connect it accross the battery, — meter lead to the
battery — terminal, and + lead Lo the battery +.

®Start the enging, run it at 4,000 r.p.m. and nole the
meter reading. A voltage reading of 15 o 20 VDC is
normal. A lower reading indicates the dynamo is
defective.

oTurn off the enmne and disconnect the meter leads from
the battery.

e5et the meter to the 12 Amp DC range and plug the
meLer leads inte the appropriale meter sockets,

slinplug the wire that goes hetween the fuse and the
starter relay. Connect the + meter lead to the white
wire on the fuse side, and connect the — meter lead Lo
the white wire on the relay side. This puts the
ammeter in series with the rectifier and battery so that
battery charging current can be measured.

CAUTION: If the meter is connected in series directly at

the battery terminal instead of at the above point, DO

MOT use the electric starter as the reverse starting current

would damage the meter.

oTurn on the ignition switch and start the engine.

sHolding engine speed at 4 Q00 r.p.m., note the meter
reading. A reading of 9.5 amperes or more 1s normal;
it the current is much lower, the dvnama is defective,

o]0 determine whether the trouble is with the windings
or with the rotor, first turn off the éngine and discon-
nect the blue plug from the connector panel,

#lising the Rx 1 scale of the ohmmeter, measure
resistance between cach pair of the three dynamo wires
going to the piug: blue+pink, bluesyellow, pinks+
vellow. Resistance between any two of the wires
should be 45~.6 ohms. Less than this resistance
means the coils are shorted; a higher resistance or no
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Dynamo Test

Dynamo

Rectifier

reading at all means the coils are open. If the cails are
found to be open or shorted, replace the stator
assembly,

®lUsing the highest resistance scale of the ohmmeter,
measure the resistance between each dynamo wire and
chassis ground (the engine or frame, etc.). No reading
(=) s normal; any meter reading indicates a short,
and the stator assembly must be replaced,

If the windings have normal resistance, but voltage
and current checks showed the dynamo to be defective,
then the rotor magnets have probably weakened, and
the rotor must be replaced.

Rectifier Circuit

Ammeter 895

L oF
L
A

Elack +

Whita | White

RECTIFIER

The rectifier is used to change the alternating current
(AC) from the dynamo to direct current (DC) for the
battery charging, ignition, lighting, and other circuits.
It contains six diodes, two to rectify (change 1o DC)
each of the three phases of the dynamo cutput, and the
diodes are connected in a bridge circuit arrangement for
efficient full-wave rectification,

The reason that the diodes can change alternating
current o direct current is that they only conduct in
one direction from the — to the + side, A bad rectifier,
however, will conduct in both directions or stop conduct-
ing altogether and can be found easily with a resistance
check.
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Battery
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Diode 3?9'

>

Current flow

Hiji|j—

Battery

If any one of the six diodes is open ar shoried,
voltage output from the rectifier will be well below
normal, and the battery will discharge,

Rectifier check

With the engine oft, unplug the white rectifier plug
from the connector panel, and unplug the white lead
going to the battery. Using the R x 10.0r R x 100 ohm:
meter range, check the resistance between the whites
each yellow, each yellow+white, black+each vellow,
each vellowsblack rectifier wires, a total of 12 meas-
urements. Resistance should be low in one direction and
more than ten times as much in the other direction,

NOTE: The actual meter reading varies with the meter
wed and with the individual rectifier, but, generally
speaking, the lower reading should be within 'f5 scale af
zero ohms,

If the meter reads low or high in bath directions
between any pair of wires, the rectifier is defective and
must be replaced as an assembiy .

REGULATOR

The solidstate regulator limits voltage to a maximurm
of 14 ~ 15 wvolts, Since it contains no contacts of
other moving parts, it does not wear outand never needs
to be adjusted. It is therefore manufaciured as a sealed
unit, and must be replaced as a unit should it become
defective. Internal regulator operation is explained herc
only to aid the technician in troubleshooting and in
understanding test progedures,

Regulator Circuit

Dynamo

There are three parts to the regulator, one to regulate
pach phase of the three-phase dynamo outpul voltages,
Fig, 401 is a simplified diagram of the regulation circuit
for one phase, The main compenents of the circult are
a thyristor (Thy | and & zener diode (ZD], One side of

- the zener diode is connected to the + terminal of the
Jbattery 1o keep a check on charging voltage. The other

side is connected to the gate lead {G) of the thyristor to
signal the thyristor when charging voltage becomes too
high, The thyristar, or Silicon Controlled Rectifier ISCH)

as it is ako called, is an electronic switch which is

wrned on by a voltage signal 1o its gate lead, When it
conducts it, in effect, relurns excess voltage 1o the
dynama, Dy and Dz in the diagram are two of the
dindes in the rectifier.

Detailed circuit operation is as follows:

Normally current flows from B through Dy 1o ground.
From ground it goes up through the battery to charge it,
and through Dz back to the dynama. When battery
charging voltage gets too high, however, the zener diode
conducts and signals the thyristor to start conducting.
Then, instead of current going through the battery and
overcharging it, it flows from ground up through Ry
and Thy and directly back to the dynamo, ©On the
portion of the AC sine wave where the voltage 15 not
oo high, the thyristor does not conduct and battery
current is allowed to flow. Thisensures that the battery
will still be charged zt high engine r.p.m. when dynamao
voltage is being regulated.

Fig. 402 shows the complete rectifier and regulator
circuits for all three phases, although internal regulator
circuitry is simplified, After Thy starts conducting
regulate one phase of voltage, the voltage at the top of
R: twurns on Thz to regulate the next phase, and the
voltage at the top of Rz twrns on Tha to regulate the
third phase.

Regulator testing
In circuit:

If the battery continually discharges, or if i1 over-
charges, the regulator may be defective. Symproms of
too high a charging voltage are: (a) battery water must
be added often to all the cells; (b) lights burn out when
running at high r.p.m.

Il the batlery is defective or if it is discharged, the
regulator will not operate normally and the battery must
first be charged before any regulator tests can be made.
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Check the battery voltage before starting the engine and
charge it if itis less than 12 valts,

To check voltage, set the meier to the 30 VDC range
and tonnect 1t across the battery, the — meter lead 1o
the — battery terminal, and the-+ meter lead to the -
battery terminal. With all lights and other accessorics
wrmed off, start the engine and run it at 4,000 r.p.m;
If the meter reads between 14 and 15> wolts at this
time, the regulator s operating normally. It it reads
mare than 15 volts, either the repulator is defective, or
it is not properly connected into the circuit due to a
loose connection, broken wire, etc, Carefully check all
connections before replacing the regulator, If the meter
reading is less than 14 wolts, either the dvnamo or
rectifier is defective, or the regulator is defective. This
can be checked easily by leaving the meter connected
to the battery as is, stopping the engine, unplugsing
the green regulator plug from the connection pane
under the right side cover, and restarting the cngine,
With the engine again running at 4,000 r.p.m., if the
meter now reads between 14 and 20 volts, the regulato:

defective; if the meter reads less than that, either
the dynamo or the rectifier is defective.

Qut of circuit:
NOTE: When the regulator is removed, make sure that
the screws in the regulator body are not removed ar

Dynamo Circuit Test

Regulator

Rlack

Rectifler

Hllfl

loosened, These screws aid in heal dissipation and the
regulator will overheat if the screws are not properly
inatalled.

NOTE: On the Frame No. Z1F-36187 ~ model, as the
regulator black lead {ground lead) has been separated
from the green plug, the connections of regulator test
out of circuit have also been changed. For details, refer
to the supplement (Pg. 176,

To test the repulator out of circuit, first use an
ohmmeter to check resistance between the various leads,
With the meter on the R x 10 or R x 100 scale, there
should be T,000~1,1000 resistance between the Black
and brown leads, and no reading at all {==) berween an
other two leads ar between the brown or black and any
other lead. If the resistance reading results are any other
than this, the regulator is defective.

Brown ﬁiﬁd'

heah

Black

Biue
Yellow
Dynamo Pink Hegulator
Blue
Yellow
Yellow 'Ye"m"' Rectitiar

Pink. Yell
d —L L ow mﬂlack
R B g

Battery [ = 1

White

Fan

3)

Valtmeter




Rectifier and Regulator Circuit

oz
Brown =
Bius r Wallow
Yellow Yellow Ignition
B Switch
s Yollow

L i

H

Dynama

Check the battery voltage belare starting the engine and
charge itif it is less than 12 valts, '

To check voliage, set the meter to the 30 VDC range
and tonnecl it across the battery, the — meter lead to
the — battery terminal, and the + meter lead o the
partery terminal. With all lights and other accessories
wrned off, start the engine and run it at 4,000 r.o.m,
If the meter reads between 14 and 15 volts at this
time, the regulator is operating normally. It it reads
more than 15 volts, either the regulator is defective, or
it Is not properly connecied into the circuit due to 2
loose connection, broken wire, etc, Carefully check all
connections before replacing the regulator. |f the meter
reading is less than 14 wvolts, either the dynamo or
rectifier is defective, or the regulator is defective. This
can be checked easilv by leaving the meter connected
to the battery as is, stopping the engine, unplugging
the green regulator plug from the connection panel
under the right side cover, and restarting the engine,
With the engine again running at 4,000 r.p.m., if the
meter now reads berween 14 and 20 volis, the regulatar

defective; if the meter reads less than that, efthe
the dynamo or the rectifier is defective.

Qut of circuit:
MOTE: When the regulator is remaved, make sure that
the screws in the regulator body are not removed or

Dynamo Circuit Test

Dynamao Pink

Regulatar

Rectifler

3 Black
I
|

loposened, These screws aid in heat dissipation and the
regulator will overheat if the screws are not properly
instalied.

NOTE: On the Frame No. Z1F-36187 ~ model, as the
regulator black lead (ground lead) has been separated
from the green plug, the connections of regulator test
out of circuit have also been changed. For details, refer
to the supplement (Pg. 176).

To test the regulator out of circuit, first use an
ohmmeter to check resistance between the various leads,
With the meter an the B x 10 or R x 100 scale, there
should be 1,000~1,10002 resistance berween the hiack
and brown leads, and no reading at all (=) between any
other twao leads or between the brown or black and any
other lead, [f the resistance reading results are any other
than this, the regulator is defective, '
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For the second out-of-circuit check, a 14 VDC voltage
source and a 16~17 VDC source must be available so
actual circuit conditions can be duplicated. If the
one source is any lower than 14 volts, or the other any
l[ower than 16 volts, the test results may be incorrect.
If any more than 18 volts is applied, the regulator may
be damaged.

First connect the 14 VDC source to the regulator as

shown in Fig. 406,
CAUTION: DO NOT connect the voltage source to the
regulator BACKWARDS. If the voltage is connected in
reverse  even MOMENTARILY, the regulator will be
damaged.

Using the Rx 10 or Rx 100 range of the meter,
check that there is no meter reading (=) between the
black lead and the blue, pink or vellow lead. If the
meter gives any reading for any wire, the regulator is
defective,

Regulator Circuit Test

Then connect 16~17 VDC to the regulator in the
same manner as before (Fig. 406). With the chmmeter
on the Rx 1 scale, there should be a very low reading

when the ohmmeter is connected between the black lead
and the blue, pink and yellow leads, one at a time, |

there is no reading between any one or all of the leads,
or if any one reading is much higher than the other two,
the regulator is defective and must be replaced.

CAUTION: When making the above resistance measure-
ments with a voltage source connected to the regulator,
make sure that the meter leads do not touch the black
and brown leads at the same time (i.e. do not put them
across the battery) as the meter will be damaged.

BATTERY

The battery supplies current for the self starter, and
is the back-up source of power to run the lights, ignition,
etc, whenever the engine is lurning too slowly for the
dynamo to supply sufficient power.

With proper care, the battery can be expected 1o last
a few years, butl it may be completely ruined long before
that if il is mistreated. Following a few simple rules
will greatly extend the life of your battery.

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 not 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 within a very short time.
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3. Avoid guick-charging the battery, as this damages the
battery plates.

4. Mever let a good battery stand for more than 30 davys
without giving it a supplemental charge, and never lat
a discharged battery stand without charging it. I a
battary stands for any length of time, it slowly self-
discharges. Once it is discharged, the plates sulphate
fturn white) and the battery will no longer taka a
charge,

5. Keep the battery well-charged during cold weather sg
that the electrolyte does not freeze and crack open
the battery. The more discharged the battery
becomes, the mare sasily it freezes,

B. Always keep the battery vant hoss fres of obstruction,
and make sure it does not get pinched or crimped
shut. i battery gases cannot escape from this hase,
they will exploda the battery,

7. DON'T INSTALL THE BATTERY BACKWARDS.
The negative side is crounded.

Electrolyre
The electrolyte is a mixture of distilled water and
sulvhuric acid.  The standard specific gravity of the

electralyte in a fully charged batiery is 1.260 at 68°F
f20°C), although a 1.280 salution s also Used. The
waler in this salution evaporates due to chemical acticn
in the battery, but the acid always remains, Far this
reasen anly distilled water should be added when the
clectrolyte level s low. I acld is added, the solutian
will become too strong for proper chemical action,
in addition to damaging the plaws. Metal from the
damaged plates collects in the bottam of the battery,
and this sediment eventually causes an intermal short
circuit,

The specific gravity of the ¢lectrolyle, measured with

Hydrometer s‘m-lia
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4 hydrometer, is the most accurite indicatjon of the
condition of the battery, When using the hydrometer,
reac the electrolyte level at the bottom of the meriseus
icurved surface of the fluid). Fig. 408 shows the
relationship between the specific gravity and the percern:.
age of battery charge. The chart is accurate at 68°F
{20°C), butsince specific gravity varies with temperature,
the formula below can be used to figure the equivaien:
specific gravity for any temperature.  When the tem.
perature goes up, the specific gravity goes down, and
vice versa.
Fahrenheit Celsius:

S1=5ga —[.0004{t-68]]  St=Sag—|,0007(1=20

5t = specific gravily at the presen? temperature
510 = specific gravity at 20°C
Sez = specific gravity at 687 F
[ = present temperature

Generally speaking, a battery should be charged it
a specific gravity reading shows it Lo be dischaorgad 1o
50% or less af full charze

Specific Gravity/Battery Charge Relationship :d‘ﬂ's..:
I T
| | | |
1.28 j— T 1
EEEE -
1.24 —_— — -
= Full Charge 1.28 (20°C) -
‘T 120 == i
5 LA ]
- st ] ]
E 1.12 T - :
03 1,08 e et ——— :
-'"'x Y Full Charge 1,26 (207G}
1.04 1 - | | =4
1.00
o 20 40 &0 20 100 %

Battery Charge 4

Initial charge
New  batteries for Kawasaki motoreveles are dry-
charged and can be used dircctly after adding the
sulpnuric acid solution.  However, the effect of the
dry charge deteriorates somewhat during storage, espe-
cially if air has entered the battery due to imperfect
sealing. 5o to-ensure long bateery [ife, it is best Lo give
the battery an initial charge before using i1,
CAUTION: Keep any sparks or open flame away fram
the battery during charging, as the hattery gives off an
explosive gas mixture of hydrogen and oxygen,
sPour a 1.260 (specific gravity at 68°F, or 20°C)
sulphuric acid solution into eacn cell of the battery
up to the upper line,
elet the battery stand for 30 minutes, adding more acid
selution if the level drops during this time.
NOTE: 1. If the temperature of the salution is over
83°F(30°CJ, cool it before pauring it into
the hattery .
2. After pouring the acid intg the battery, szar1
charging the battery within 12 hours,




Charginz time (hours) =
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® zaving the caps off the cells, cannect the battery Lo
4 cnarger, sel the charging rate at Yo of the battery
capacity, and charge it for 10 hours, For example, if the
Dattery 15 rated at 14AH, the charging rate is 1.4
amperes. |7 a constant-voltage charser is used, the
valtage must be adjusted periodically to keep the
current at a constant value,

CAUTION: If the temperature of the electrolyte rises

abova 115°F {45°C) during charging, reduce the charg-

g rate to bring down the temperature, and increase

charging time proportionataly,

e 0er charging, check the electrolyte level in wach call,
It the level has dropped, add distilled water to bring iz
back up to-the upper fine,

e neck the results of charging by measuring the specific
gravity of each-cell, and by measuring battery voltags,
Batterv voltage of a | 2-volt battery directly after the

comeletion of charging, should be 14.5 t5 155 volts,

Ordirary charge

CAUTION: Keep any sparks or open flame away fram the

battery during charging, as the battery gives off an

explosive gas mixture of hydrogen and oxygen,

*Clean off the ballery, using a solution of baking soda
and water. Make especially sure that the lerminals ara
clean.

olf the electrelyte level is low in anv cell, fill it o over
the lower ling but not up o the uppar ling since the
ével rlses during charging,

#Faure the charging rate as between Yo to Yo of
battery capacity. For example, for a 14AH hatiery
the maximum charging rate would be 0 x 14, or
4.2 amperes,

shlcusure the specific sravity of the electrolyte, and use
the grapn of Fig 4U8 1o determine the percentage of
discnarge, multipiyving this times the capacily of the
paziery. to find the amount of discharge in ampare-
nours. Use this Agurein the formula below o compute
charge time,

amaunt of discharge (AH| £
e M om e,

charging current [A]

Table 65 Battery Troubleshooting Guide

sRemoving the caps from all the cells, pegin charging the
battery ai the rate caloulated above. |If a conszant-
voltage charger is used, the voltage will have 1o b
adjusted periodically to maintain charging currant at 3
constant value,

CAUTION: If the temperature of the electrolyte rises

above 115°F (45°C) during charging, reduce the charg:

ing rate to bring dewn the temperature, and increasa

charging time propartionately.

eAfier charging, check the electrolvie level in each call,
It the level has droepped, aded distilled water to bBring |1
back upta the upper line,

oCheck charging results by measuring  the specific
gravity of each cell, and by measuring bartery voitage,
Bartery valtage of 2 12wvalt batwery directlv after the

completion of charging, should be 14.3 ta 13,5 valts,

If the voltage is lower than this, the batwery Is not
compietely charged, or can no longer take a ful
chirae,

Tast charging .

MWhen a battery 1s suspected of being defective, firet
mspect the points noted in the chart below. The pattery
can be tested by charging it by the ordinary method.
If it will take a charge 5o that the voltase and specific
gravity come up to normal, it may bBe considered good
exceptin the following cases:
=If the voltage suddenly jumps to over T3 volts just after

the start of charging, the plates are probably sulphated,

A good battery will rise to 12 volis immediately, ind

will graduaily go up b 12.5 o 13 valts about 30 1o

60 minutes after charging is started,
=IF ane cell produces no s or has 2 very low specific

aravity, it is liable to he shorted.

#If there does not appear to be enough sediment to
short the plates, but one cell has a low specific gravioy
after the battery is fully charged, the trouble mav be
Just that there is insufficient acid in that cell. In this
case only, sulphuric acid sclution may be added to
correct the specific gravity,

“IFa fully-charged battery loses its charpe after 2~ 7 das 5
of if the specific gravite drops markedly, the battery

5 gefective, The self-discharge rate of a good bastery
isonly about 1% perday.

[ Good Bittery Suspect Battery | Action
| Plates i+) chocolate color whity |sulohazed!: + plales Renlace
| [=) gray hrasen or carroded

Sediment none, or small amount Repiace

sediment up 1o plates, ‘
causing shart

Vaoltape dbove 12 valts

pelow T2 vals iestcharge

Elactrolye
lewel

above plates

Sulnw oo of plates Fill and

Spetific above. | 200 10 all
aravity cells; no two cells
more than (020 different

= |
below 1000, or-difference |
of more than 020 between |
Twio cails

Sos R e
cal Chdrae
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IGNITION SYSTEM

The working electrical part of the ignition system
consists of the battery, two sets of contact breaker
points, two condensers, two ignition coils, and four
spark plugs, The two sets of points and two coils take
the place aof a distributor, which is left out to increase
the reliability of the system, Each set of points fires
two spark plugs every time the two pistons rise, that is,
once every 360° of crankshaft rowtion, Since the two
se1s of paints {and the two sets of pistons! are 12807 cut
of phase, plugs 2 and 3 fire 1807 of ¢crankshaft rotation
after plugs | and 4 fire, and vice versa,

In a four<yvele engine, the spark plug s normally
fired only every ather time the piston rises [i.e. afer
every 720% of crankshaft rotanen), because between
each compression stroke of the piston when gasoline is
in the cylinder, there is an exhaust stroke in which the
piston rises only to push out burned gases. If the spark
plug does fire during the exhaust stroke, hawever, there
isno campression and no gasoline to burn so that firing
at that time has no effecy, either harmful or otherwise,
meeping®this in mind, ¢ach two spark plugs have been
designed to fire when both of the applicable pistons are
moving upward, bul when one is on the compression
stroke and the other is on the exhaust stroke, The
advaniage to this method is that only the twa sets of
points, coils, etc, are needed to fire four spark plugs.

Each set of points has one fixed and ane movabie
contact, The movabie contact is pivoted with the heel
at one end held against the cam on the end of the
crankshaft by a single-leaf spring. As the.cam turns, the
heel rides up'and down along the cam surface and causes
the contacts to open and close, Thisheel wears in time;
changing the point gap and timing so that they will
require pertodic adjustment.

A wiring diagram of one half of the ignition system
is shown in Fig. 409, The other half is identical, and
works as follows. The points start out closed and
current from the battery (or dynamao) flaws through the
points and through the primary winding of the ignition
coil, setting up a magnetic field in the cail. When the
ooints are opeped by the cam, the current through the
primary winding is suddenly cut off and the magnetic
field starts collapsing. The collapsing feld inside the
coil induces a voltage in the sscondary winding of the
coil, but due to the sudden collapse of the fiald and also

Ignitian Circuit

Batiery g

Condanser

Ty —
! nition Switch
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aue [z [he large turrs ratio between the primary and
secondary windings, a mucn higher voltage 15 induced in
the secondary winding than was ariginally present in the
primary, This high voltage is applied to the two spark
plugs connected in serizs with the winding, and causes 2
ipars to jump acrods the electrodes of both plugs simul
taneousiy_

Because the two spark plugs of @ach pair are connectad
in series, the current through one spark plug must go
thraugh the other. And, of course, it follows that if the
currenit will not go through one plug (due 1o dirty
electrodes, braken plug wire, ete.) then there will be no
spark a7 the ather plig either,

The condenser cannected across each ser of points
Serves to prevent d spark from jumping across the point,
and thereby permitting a higher spark voltage to be
deveinped at the spark plug. It does this by absorbing
4 small amount of cdrrent when the contactis st apen .
Tving the ¢ontacts time 1o get far enough apart o where
a spark will ot jumo across them, Because there is
almest no spark o continue current flow, the slecirical
breaking of the eonzacs is that much fastér znd this
spged causes 2 higner voltage to be developed in the
secondary winding,

Caontact breaker points, condenser

When the contact surfaces become dirty, pitted or
purneg, or sering weakens, the points will not make
good contdct.  Gince this will cause misfiring, and
unstable idling with @ weak or no spark 1o two plugs,
e points should be inspected ar least every 2,000 miles
{3,000 km), and repaired or repiaced as necessary.

Clean the points with clean paper or cloth, ar using
an ail-free solvent, To repair light dimaze, use sandpaper
orf an oilstone, If the points are b..lil'.ﬂ‘_-' wiorn down or
aazmaged, ar if the spring is weak, replace the breaker
point assembly.

At least every 2,000 miles (3,000 km), or whenever
1he contacts are inspected or replaced, applv 2 small
amount of gredse to the felt to lubricate the cam and
minimize wear of the breaker point heel, Be carefu
nat i apply so much grease that It can drop off or
be flung off onlo the points, causing them ta foul and
burn,

| Bl
! Spark Plug |

lgrition Cail
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A bad condenser will also result in the same traubles
that bad points cause, In addition, a bad candenser will
nol prevent sparking across the points, causing them to
burm and pit. The condesser can usually be considerad
o be defective if a long spark is seen jumpEing across the

points when they open, or if the points zre burned or
pitted for no apparent reason. Replace the condensers
any time either one appears 1o be defective, or whenever

the breaker poinis are replaced.,
NOTE: Far checking with a capacitor tester, condenser
specifications dre; 2303 ufd, 1,000 WVDC,

Condenser Test 4T|:|

Capacitar Tester

Condenzer

! pa
:

lgnition coil
The most accurate test of coil condition is made with
a three-paint tester (ciecirotester], Connect the call

Ignition Coil Test

the tester according to the directions with the teszer. and
check that the coil will produce at leasta 7 mm (.28 inch)
spark,

IF an electrotester |s not available, the coil can be
checked for a shorted or open winding with an ohm-
meter, but this method is not 100% accurate as it does
not test for high voltage shorts (insulation breakdown),
I'he (primary winding) resistance between the red/vellow
wire and the green or the black lead, depending on the
coil, is 3.2~ 420, The (secondary winding) resistance
between the two spark plug wires — connect one meter
lead to cach spark plug wire to measure this is about
30KIL. Checking with the highest ohmmeter scale,
there should be no reading at all (=) between the
red/vellow wire or the plug wires and the coil core.

If any of the above readings aré incorrect, or if the
coil or the spark plug wires show visible damage, repiace
the coil,
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AUTOMATIC TIMING ADVANCER

The automatis timing advancer js a device that
advances the ignition timing {makes the spark plug fire
sooner) as engine r.p.m. rises. |t consists of two weights
and two springs connected Lo the timing cam that opens
the contact breaker points. Theé more enging speed
rises, the more that the weights are thrown out against
spring temsion, turning the cam in the dircction of
crankshaft rotation and causing the points to open
Soner,

If the cam and weight do not move smoothly, timing
will not advance smaothly or it mav stick in one position,
If this happens, or if the springs weaken so that the
advance Is too rapid, the iming will be incarrect for that
engine speed and cause poor performance. Failure to
advance will cause bad high speed perfarmance, and
o much advance (weak or broken spring, etc,) will
cause knocking and poor low speed performance.
Advancer inspection
NOTE: SeePg 177 for Frame No, Z1F-32818~.

Fig. 414 shows the relationship between ignition tim-
Ing and e¢ngme r.p.m., and if timing differs from the
graph, the advancer should be replaced.

Ignition Timing/Engine r.p.m. Relationship
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The actual check is made with a strobe light, after
first adjusting ignition timing, The F mark should be
aligned with the timing mark at 1,000 r.p.m. or below,
and the pin of the timing advancer should be aligned
with the timing mark at 3,000 r.p.m. or higher,

Also check that the advancer moves smoothly by
hand, and that no parts are visually worn or damaged.
Every 4,000 miles (6,000 km) or sooner, wipe the
timing advancer clean, apply oil to the advancer, and
fill the groove in the advancer body with grease,
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SPARK PLUGS
The spark plugs lgnite the gasoline mixture in the
cylinder. Ta de this effectively and ar the proper Lime,
the correct spark plugs must be used, and thev must be
kept clean and adjusied,

Spark FPlug -ﬂﬂ

Tarrminal

Center Electroda

Rurach

B

Side Elecirage

. Insulator
Gasket -
Wire Packing 0.7=0.5 mm

Cement

—

@

Tests have shown the NGK B-SES spark olug se: 1o
2 .028~.031 inch [.7~.8 mm) gap ta be the bast alug
for general use, But since spark olugrequirements charge
with ignition and carburetion adjustmente and with
riding conditions, this may nat necessarily pe the best
plug for a particular engine, Spark plug renlacement s
dane if it appears necessary after removing and inspec:-
ing the plugs, and is usually Hmied to replacement with
plugs of the next higher or fower heat ranue,

When plugs of the correct temperature range are used,
the electrodes will stay hol enough to ksep afl the
carbon burned off, but cool enough so keep from damag
ing the engine and the pilug itself, This temperature s
aboul 730°~1 430°F (4007 ~800°C), and czan be judped
by noting the sondition and color of the ceramic insu-
latar around the center electrade. IF the ceramic is clean
and of a light brown celor, the plug purning at the
right temperature,

Spark plugs for higher soe rating temperatures are used
for tacing and other nign speed appiications. These
Plugs are designed for better coniing efficiency so that
they do not overfeat, and are often called “calder”
piugs, It a spark plue with oo high a heat range is used

natis; 3 "cold” plug that cools itself too wall — = will
stay too cool to burn off carban, and carban will collec:
on the electrades and ceramic insulater. |f enougn of this
carbon collects, it may prevent a spark from Umping
deross the gap, or it may short the spark out by brideing
across the electrodes or by conducting along the outside
of the ceramic. Carbon build-up on the plug can also
cause other troubles: it can heat up red-hot and cause
preignition and knocking and may eventually burn a hole
in the top of the piston.
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Spark Plug Condition

Carbon Fouling Qil Fouling

Spark plugs in the |lower peat ranges are used when
2ngine temperature is comparatively low, such as far
constant city driving or during the break-n period when
the motorcycie is not cperated at high spsed, These
piugs are designed o hold the heat and sa are ofter
relerred to as “hot" plugs. |f these plugs 2re used 1o
racing or other high speed use, thev will run oo hot and
cause engine overheating, prégnition, etc,

Inspection and replacement

Remove the piugs and inspect the ceramic insulatar.
If the insulator Is clean and of a light brown calar,
the correct piugs are being used. I they are all biack,
chnange [o the "hotter” NGK B-TES; if the caramic is
burned white and the elecrrodes are burned, replace the
piugs with “coider" NGK B-9ES'.

I* oniy one or two pugs are burmning icarrectly, the
cause of trouble may be otner than the spark plugs, such
as carburetion, lgnition timing, etz This should e
checked out before deciding to replace the plugs.
CAUTION: When the type of riding changes — for
example, a change to faster riding after the hreak-in
period is over — the spark plugs should be inspected
and changed if necessary. The B-7ES plugs in particular
can damage the engine if used for high speed riding,

Clean the electrodes and the ceramic insulator araund
the cenater electrode by scraping off anv depesits and
washing the plug in gasaline, |If the gap has widened,
reset it to the standard J028~.037 inch (.7~.5 mml.
[ the electrades are badlv worn down or burned, replage
e piug.

Alst replace the spark plugs any time there |s visibie
damage such as cracked ceramic, damaged threads, ete.
NOTE: [f the spark plugs arz replaced by any other
than the recommended NGK B-7ES, B-8ES [standard;,
o B-9E5, make sure that the replacement plugs have
the same:

1) thread pitch

(2 reach (threaded portion must oe

Weinchor 19 mm long)

(3 diameter of threaded part

19416 inch or T4 mm)

i4) electrode configuration [standard, not projecteg

ifsuiator or racing)

If a4 plug with the wrang thread piten or trread
diameter is used, the cvlinder head will be damaged,
If a piug with toa long or short a reach s used, carbon
will build up arcund the plug or plug hole threads
possibly causing ¢ngine damage, and making the ald plug
difficult to remove ar the new one difficult to install,

i
Narmal Operation Overheating
Plug Reach 4'12
418
Too short Correct reach
8.8H | B-8ES
w127 mmi) %119 mm|

Carbon
butlds up here

STARTER

Thuestarrer circuit includes the starter buttan/switch,

starter refay, battery amd starter maotdr,  When the
outtan is pushed, a small amount of current flows
through the switch and through the relas coil. This
current magnetizas the relay ¢ore, which then pulis the
armature Wit ang closes the relay contacts. The cioses
confacts comolete 3 current path for the starter motor
and the moter turns.  The reason for using a rewy
instead of wuwsing the switch to turn ar the starter
directly, is the high current reguirement af the starer
motor. 1t is not practical to put a heavy switch an the
handlebars and have large wires runming to it, 30 the
sidrter switen i3 made ondy to carry the light relay coil
current, and heavy -«conacts inside the relay carey tho
siarter motor current,

NOTE: Because nf this high current, never keep the
starter pulten pusned any Gme the starier will not
Lum over, a8 the current will bum out the starter
windings,

The starter motor is installed in 4 constant-mesh
arrangement without a solenoid to engage and disengage
the starter from tne engine, |n place of the solennid
uséd In automobiles, a clutch disengages the starter onee
the engine starts, (See the Starter Cluich paragraph,)

Fig. 420 shows siarter construction . The field colls
dre- wound arcund four cores, formineg the voke, The
armature windings are gennected eothe chrmmuttor
and receive their current through the brushes, The
field windings and the armature windings are connecred
in series, and so if the brushes are nar making paod
contact, ng staster current a0 all will flow and the sLarter
will mot wrn over, A shorl or an open wire in eithe-
windirg will also cause the starter 1o be aperative,
Dust from brush weir might be ansther cause of starter
faifure if the gust sets into the bearing, making it aver-
Fieat and selze.




Starter Circuit

Starter Motor

Starter Construction

Battery
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a9

Starter Ralay

Starter Button

1_

—-_c,

ﬁ
lgrition Switch [

fr — —

et i—

Carbon brushes
Worn brushes ar
ontce,
them
I

weak springs will cause poor brush
Measure the fength of the brushes and replace
hev are worn down to less than the Service

Table 5 Starter Brush Length

Stan dar

s Service Limit
Winch
{12513 mm|

" inch
I¥ mm)

Spr | ]
q Ln't:!p g lension is 20~24 nz. [S60~B80 srams) meas-
with a SErina : : ’

red seryiceqn ol_ Bauge, bul the spring u:n_l:lc consid-
SR 1 will smap the brush frmiiv inmo

M

Yok Assarmbly
End Cover

End Cover
Mounting Screw
Lock Washer
3" Ring

Oil Seal

L3

10,
11,
12,
13,
14,

. YWake Core

Armature Caiis
Armartum

Yok Coils
ot Rirg
Brish
Commutatsr

__Carbon Brush
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Commutator

A diryy or damaged commutator will resull in poor
brush contact and cause the brushes to wear down
guickly. In additicn, when powder from brush wear
accurnulates between the segments of the commutator,
it partially shorts out starter current.

Carrect the commutatar surface with fine sandpaper,
and c¢lean oul the grooves between the segments as
illusgrated

r/__
Cammutator ‘{iﬁl

Armmature coil

Using the R x 1 scale of the ohmmeter, measure the
resistance berween gach two segments of the com-
mutater.  If there is high resistance or no reading
belween any bwo, 1 wire is open and the armature must
b replaced,

Using the highest scale of the ohmmetsr, measure
between the commutazor dand the shaft. IF therg s any
reading at zll, the armature is shorted to ground and
must be replaced.

BEven if the foregoing checks show the swarter to
be good, 1t may-be defective 10 $ome manner not readily
detactable with an ohmmeter. [f all other smarer and
starter circult components check good, but the motor
still does. not twm over or twrns only weakly, the
armature should be replaced.

Field coils

Measure the resistance (R ox 1 scale] batwean the
carbon brush on the + side, and the starter lead, If
there is rnot close to -zero ohms or if there is no

reading, the field cails are open and the yokes assembly
must be replaced.

Field Coil Test _I_Eﬁ,“
Ohmmetar ]

Lising the highest anmmeter scale, measurs resisiance
ketween the + side brush and e wvoke -j-*..;-u-:.ing'l_ If
tnere s any meter reading, the coils are shorted 1o

ground and the yoke must be replaced.

s
e
.




Starter refav

Disconnest the starter wires from the starter relay
and connect ohmmeter leads across the relay terminals,
with the meter on the Rx 1 scale, Push the starter
button and see if the meter reads zerc ohms. If the
refays makes a single clicking sound and the meter
rexds zero, the relay is good, If the relay clicks but the
meter dees not read zero, the relay &s defective and must
e replaced.

If the relay does not click atal , disconnect the ather
two wires (black and vellow/black) and measurs the
resistance across them. If there is not close to zero
resistance, the relay is defective,

Starter Relay Contact Test

) Black " 2liow
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If there is zero resistance, the reiay may be eood. sa
check that there is actually voltage o the relay befors
deciding the relay is bad, This is done by turning the
meter to 30 VMDC and conneer the metar lead :. the
vellowiblack wire that was disconnected fram the relay,
and connecting the + meter lead to the black wires
When the siarter button is pushed, the merer should
read battwery wvoltage. |If it does not, there is wir rg
troufle. IF this check is good but the relay does not

click, the reiay 15 delective,

STARTER CLUTCH

Fig. 431 shows starter clutch construction. The clutch
body is fixed to the erankshaft thraush the rotes, When
the starter clutch gear rotates in the direction of the
arrow, each of the three rollers is wedged into the maors
NArrow space bepw the clutch body and starter cluteh
gear hub [the portion jutting out from the 2EAr}, hereby
locking the clutch body and clutch gear together, With
these two locked, starter ratation is tramamitted to the
crankshaft through the idie gear, starter clutch wesr,
roilers, clutch body, and rotor.

When the engine starts, at first friction with the gea;
land at higher speeds, inertia) moves the rollerss nach
Aagainst the tension of their springs, so thatthey no |
serve-as wedges locking the elutch body and cluteh aear
together. In this manner the engine can rotale fresly
without Farcing the starter o turn with L

e TRreT]
=
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I_—:L,—, Starter Button

| Slarter

|
Black
Relay

Srarter Wire

Brown - : _'."'-'3'-“!"
ignition Switch

[ = |
|

S'l:fr-‘_ | | |

Chmmeater

AL Battersy




Headlight Circuit
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Headlight 434
Hed/ &l |r-_
ed/Hlack —_
I e | ]
- . Slack "ol law r g ?:' |
_L Headlight Switeh [ LPs o i Pl a) faw|
i (oo oé T 1
— Dimmer Switch | |
— : High Beam
I finc! Black Indicarar
| Lamp
I
| [ il
I & G t
Lamp
| | Black,
Regulator

————European model

Switch testing

Tables 68, 6% show the internal headlizht and dimmer
switch connections for each position, Unplug the switch
wires and use an ochmmeter to check that only the
connections shown have continuiny (zéra ohms Betwesn
thase wires). If the switch is open or shorted, itcan be
disassermbled for Fepdirs or o ciean the contact surfaces,
but no internal parts are available for replacement. |
the switch is not repairable, it must be replaced as an
assembly,

Table 68 Headlight Switch Connections

lott | ]
cL a1 =1
. || et a1
COLOR| Brown | Bive | Red |

Table B9 Dimmer Switch Connections

e N =
High S—

—

Ly

Pass - - -

(coon] bk | Bue R

Brown

Brake/Tail Lamp

Lamps

IT the headlight on the .S, model BurmsouT; It mus:
be replaced as an assembly sipee it is a seaied-hean WA,
On the European madeal the heaglight lamp or the cip
lamp can be replaced separately as the headlisht s of
semni-sezled construction,

The tail lamp on sither model 15 replaceable. and
a douple-filament buls whick SEFVES as 3 combiration
til/brake lamp,

BRAKE LAMP CIRCUIT

The brake lamp is turned on by either the front or
rear brake lamp switch, as shown in the witing dizgr=m
of Fig. 436. The front brake lamp switch is an ofl
pressure switch installed in the front brake line, It turns
on with 43~71 Ibfsq.in. [3~5 kgfem?® ) of fluid pressyre
when the front brake is applied. Being a sealed unit,
adjustment is feither Necessary nor possible.

The rear brake lamp switch is 3 plunger-type switch
which is pulled on by the rear brake pedal. It is g
sealed unit, but is adiystabie by chaneing its positian
nigher ar lower in the maunting bracket,

The brake lamp jtself is ome of the two filamens
inside the rtail lamp bulb, and so the bulb must hHe
replaced it either the tail or the brake lamp filament
brns out,

NOTE: See Pg 177 for ‘74, 75, '76 madel,

Hrake Jamp circuit trouble

[fthe brake lamp does not come or when élther brake
is applied, either the bylk s burned out or the wiring
s bad,

If the famp fails ta light when the front brake is
dpplied lightly, disconnest the leads from the cw teh
and connect an shmmetar aoross the switch terminals.
When the brake is appiied the aftmmeter should ra
zero oehms; it L does nof, reolage the switch, [ tha




132

Braka Lamp Circuit

Frant Brass

Haar Brake

Lamp Switen Lamp Switch

[ sgister | 18

| Regulator |
Ignition Switch |

i
7 TBrown Brown

=

.'r. |L:1 [ . e
f i

| Whita White Black
Y BAT o7

[ Battery

Braxe —: _&

ik

Brown

Blus

Black/Yeallow

1]

switch checks good but the lamp does not light, the

T

.' 1 . i [ 11
wiring is faulry.

Ll "l."

NOTE: When repiacing the brake lamp switch:

1. The brake fluid thal spills when the front brake lamp
switch is removed will corrode most surfaces. Wipe
it off immediately |t any spills on the fender, etc.

2 Apply a4 small amount of Locuiite too the switch
thraads pefore screwing the switeh in, but do not
apply any near the end where it might ges inta Lhe
braksa fluid.

3. After switch installation, bleed the air fram the switch
ard brake ling,

Ta check the rear brake lamp switch, unplug che two
switch wires and connect an ohmmeter across them.
When the switch piunger is pulied down, the onmmeter
srauld read zero ohms;if [t does not, repdace the switch

Turn Signal Circuit

Turn Signal Switcnh

Contacts Resistance Wire

§ il ok A

TURN SIGNALS
NOTE: See Pg. 179 for 76 mode.

A wiring diagram of the tum slgnz - — = s =—=
in Fig. 439, When the fum signe =
Ror L, a ground is provided Tor o= =
can flew. Current to the tum signal Em=s " 1w ===
the glosed contacts and resistance w—= -3 =
signal relay, and ihe lamps fight, A= 2=«
the resistance wire heats up, exoanc:
o pull the contacts open. Wit =< =-=C =
the circuit is* broken and the =
resistance wire coois and conwacE. CoETf T
st the cyele can begin again: TPe m2==- =T =
wrnosignal sircuit, flashes on anl = «77 == =
signals to indicate that they ar: ei7s =L ===

Since the turn signal relay js 2=
carrectly only when two Lum signa. ==
one rear) are proparly connecied nls TE
may result from & burnéd out Buis
watizoe, loose wiring, 2Lc., as wel| =

L LR

Batiary

Turn Signal Aelay

RO -
Y
L'-}"_1 |

Indigaior Lama

|

(.

Al

T ¥
J— e
p—

FELS SEE
Turmn Signal Lames:
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refay itsell.  In general, if the trouble with the circuis
is. common o both right and left tom signals, it is
probably caused by a defective turn signal relay, although
tmay be due to a bad switch, wiring, or battary. If the
troubie |5 with anly one side — either right or left —
then the relay is not at fault since the same i
used for both'sides:

ay |5

Turn signal trouble
(11 Meitrer right nor left turn signzls come on at all;

e heck that battery voltage is normal,

#linplug the relay leads and wse zn ohmmeter to
check that there 1s continui v \Close Lo Zerc onms)
berween the terminals, If there is no ochm-
meter reading, or if there is several ahms resistance,
replace the relay,

®|f the relay checks good, turn the meter to the 30 VDO
scale and connect the — meter lead to the hrown wire
thal wuas unplugged from the relay, and conmect the
— meter lead to the orange wire. With the ignitian
switch on, first switch the turn signal switch to the R
and then 1o the L position, The meter should register
battery valtage at either position. If it does not, the

switch or wiring is bad; il batiery voltage is read on
the meter but the turn signals will still not work when
the relay is plugged back in, then recheck all wiring
connections:

[1] Batn right or both left turn signals come on and stay

V00 slowdy

o heclk atrery voliage (s noclow,

S heck that ail winng conneclions are gocd.
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®Check that the turn signal lamps and indicator lamp
are o the Correct waklam
®|tall ot the above check goed, replace the relay,
[3) A single lame an one side
®The lamp that d¢
of the incorrect watiage, or it wiring
improperly connecied.
(4} Meither lamp of one sidé comes an
aliniess both lames for that side are burned aut, the
trauble 1s with the wwirn signal switch,
i3] Flashing rate is op Tast:

mas an and stavs on

25 Ml Come O 18 Burned-out, itis

s broken or

®[f this occurs or bath right and 1eftsides, check thar

the battery s not Being overcharged because the
regulator s defectiva, [If ¢vnamo and 2atres
voltage are normal, replace. the wrn signal relay,

®[f this occurs on aniv one sice, ane or both af the
turn signal lamps are of 100 hign o wattage.

HORN

Horn construction 15 shown In Fig. 442, When the
horn putton is pushed, a ground is provided to complete
the horn circuit.  Battery current flows througn the
horn contacts, which aré normally closed and throug
the hom coil, magnedzing the iron core. With the horn
coil core magnetized, it pulls down the armalure and
diaphragm, which are an assembly, As the armature
maoves toward the core, it pushes the plate that apens
the horn contacts and interrupts current flew, This
causes the magnetic Tield to coliapse, allowing the
armature and diaphragm 1o spring back to their origina
positians, and the contacts o close apain, With the
contacts mow closed, the cycle begins once more and
repeats ungl the norn
cvecle takes anly a small fraction o a second, the dia-
phragm moves fasit enough to produce audible sound,

Wtton s raleased. Since csch

Harn Construction 11-1?

Adjustieg

Sorew Care
oty

~  Lontacts
<

0 S Ty

S .m..Jr.-Jr.v:.'_

Armature

=8 Lo

:'ﬂ__,__\/_

Hizrr Button

Diaonragm

Linless the norm 15 damaged by maladjustment, almos:
dll horn fallures will b contacl troubie,
wear down after fone use and will need 1o be re-adiusied
from time ta time, a5 explained in the adjustment section,
When adiustment falis tocommact the rouble, the contacts
are probably dirty or pitied and negd to be cieaned and
smoathed,

[he contacts
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Harr repair The meter illumination lamps are not a2 part of the
MNOTE: seiled unit, and are replaceable separately .

t. The horn should neot ke disassembled for répair
during the warranty period as this will invalidate horn
Warranty.,

X |F ke hom is disassembled. do not loosen the core or
tne armature mounting as this serves no purpose and
will necessitate fine adjustments not gxplained In
Lhis manual.

First check horn continuity oy conneciing the ohmi-
meter leads to the black and brown horn leads. I the
reading is very close to zero, anly adjustment should be
required. |f the reading is several ohms or there is no
reading, or if adjustment will nol cure the trouble
remove all the screws around the perimeater of the horn
and disassemble it, Clean and smoath the contacts with
sindpaper or emery cloth wuntil there is. zera ohms
resistance. acropss the coniacts, Then measure the

resistance across the horm wires again: if there s sl

nigh resistance or no reading gven though the Sontacts
are closed, the coil is burned our and the harn must be
eplaced,

Before re-assembiing the nom, check toosee it the
contact damage was caused by water., |t water appears
Lo have enterad the norn, replace the gasket, (The new

aasket will have to be homemade )

MNOTE: The rorn can be disassembled aniv on 73 model,

SPEEDOMETER, TACHOMETER

The speedometar and tachomerar are sealed units and
nnot be disassembled. IF either of the meters fails
operate, it must pe replaced as an assembly,




SPECIAL SERVICE TOOLS

A PPENDIX

REF. MO,

N A L Ry =

o =

TOOL NG,

57001
57001
57001
57001
57001
57001
57001
57001

13
-111
112
-114
116
152
118
-119

DESCRIPTION

VALVE LIFTER HOLDER

CYLINDER HEAD BOLT WRENCH
PISTON RING COMPRESSOR SET
FISTOM PIN PULLER

OYNAMO ROTOR PULLER
OYMNAMO ROTOR HOLDER
EMNGINE SPROCKET HOLDER
CLUTCH HUB HOLDER

135



10-1
11

14

TAOOL NO.

57001-134
57001-142
57001-176
57001-241
57001153
57001110
57001115
57001-120
57001-122

B s vt

P

%

II.

DESCHIPTION

STEM NUT WREMCH

FROMT FORK PISTON SOCKET SET
FROMNT FORK PISTON SOCKET
VALWVE SPRING COMPRESSOR
VALVE GLIDE ARBER

SPARK PLUG WRENCH

FISTOM RING PLIERS

THROTTLE VALVE ADJUSTER
FUEL LEVEL GAUGE
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|28

Ly

: : + .+ 20 17
. 249
a1

L 4 —
| # - .
. 23 3
23 iI : :
REF. NO, TOOL MO, DESCHIPTION
INCL. 17~22 57001-128 VALVE SEAT CUTTER SET
17 57001-101 VALVE SEAT CUTTER 307
13 57007-102 VALVE SEAT CUTTER 45"
* 19 57001-103 INLET VALVE SEAT CUTTER 80°
" 20 57001-104 EXHAUST VALVE SEAT CUTTER &0°
2 57001162 VALVE GUIDE REAMER
22 57001-108 VALWVE SEAT CUTTER HOLDER
23 57001-130 SHIFT SHAFT QIL SEAL GUIDE
2 57001-131 FRICK SHAFT QIL SEAL GUIDE
25 57001135 STEM BEARING PULLER
26 57001-136 STEM BEARING ADAPTER
27 57001-137 STEM BEARING DAIVER
1 57007138 STEM CUPDRIVER
24 570071349 BEARING DRIVER HOLDER
30 57001140 WHEEL BEARING DRIVER
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DESCRIPTION

FRONT FORK OIL SEAL DRIVER
INSIDE CIRCLIP PLIERS
QUTSIGE GIRCLIP PLIERS
VACUUM GAUGE

OIL PRESSURE & COMPRESSION GAUGE SET

COMPRESSION GAUGE

OIL PRESSURE GAUG

FUEL LEVEL GALGE

FRONT FORK CYLINDER RING GUID
WACUUM GALGE

RETAINING RING PLIERS
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Periodic Maintenance Chart
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l After After Every Every
Frequency initial initial subsequent | subseguent | See
COperation 800 km | 3,000 km 3,000 km 6,000 km Page
{500 mi} | (2,000 mi) | (2,000 mi (4,000 mi)
Change engine oil ° . - 140
Repiace oil filter element o . . a5
Adjust brakes . ; . . 18
Adjust drive chain a . ¢ 19
Check, adjust clutch - s ® 13
Check, adjust carburetors - . ® 17
Check spoke tightness and rim runout . » . as
Tighten nuts-and bolts ® ° . S
Clean fuel system 2 . . 140
Clean, set spark plug gaps - . ° 125
Adjust camshaft chain @ ® ® 16
Check steering play . . 18
Check valve lifter clearance ® - 15 |
Adjust points, check timing . ™ e 141—
Clean air cleaner element ® . 71
Carry out general lubrication s ® 14
Check tire wear @ - 86
Check drive chain wear . - 100
Lubricate drive chain Every 800 km (500 mi) [ 100
Check brake wear Every 6,000 km (4,000 mi) 108
Check front fork oil level Every 6,000 km (4,000 mi) 113
Change air cleaner element Every 10,000 km (6,000 mi) 71
Change front fork oil Every 10,000 km (6,000 mi) 113
Change brake fluid Every year or 10,000 km (6,000 mi) 105
Regrease wheel bearings Every 2 years 20,000 km {12,000 mi) 100
Regrease speedometer gear box Every 2 years 20,000 km (12,000 mi) 100
Regrease brake camshaft Every 2 years or 20,000 km {12,000 mi) 109
| Lubricate steering stem bearings Every 2 years or 20,000 km (12,000 mi) 110

———
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Engine Oil Change 2. 1P there was water inside the sediment cup, there may
Also ke some in the fuel tank, Holding a container
under the fual tap, turn the tap lever to R and drain
the twank until only pure gasoline comes out, then
close the tap again.

3. Remove the plug from the battom of each carburetor
fleat bowl amd drair the bowls.

The engine oil and the ail filter are cnangad as
Forlionias

oWarm the engine up thoroughly and set the motoroycle

an tne cenier stana,
e Remove the eneine drain olug and the ol Blier drain
PlUE.

olf the oll fiiter is to be changed, remove the filter
mounting bolt and drop aut the ofl filter,

eTie engine drain plug is magnetic to catch steel filings
503 wipe icaff first

#|nstall the engine drain plug with 29 ftlbs (4.0 kg-M)
torgue.

slnstal! the filter, making surathe maskets and O ring
are in place. Tighten the filter maunting bolt with
P8 Frelbs (2.5 ke-M) torgue.

elnstall the filter drain plug with 16 fi-lbs [2.2 kg-M)
Larque.

®Fill the engine with 3.9 quarts (3.7 liters) of 5E or 5D
class SAE 10W-40, 10W 30 or 20W-30 motor ail,

e

. Raplace all the plugs and the juel tap sediment clp.
Make sure the gaskel is in the tap and that the screen
i not damaged durine installation,
Fuel Systermn Cleaning
Water or dirt anywhere in the fuel system can cause
starting difficulty, poor running and lack of power.
Clean the lines out as follows:

1. Turn the fuel ap o 5. Unscrew the sediment cup at
e bottom of the tap and clean out the water and
dirt from it. Clean any dirt out of the fuel tap screen.

i
!
i
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General Lubrication

Lubricate the points indicated in the [llustratons
with the SAE 30 weight motor oil ar cup

. P grease, as
specified.
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*TORQUE TABLE

NOTE: Refer to this table only for torque figures,

this manual.

Banjo bolt

Bleeder valve

Brake lever adjuster lock nut

Brake pipe nipple

Caliper connecting shaft

Caliper mounting bolts

Camshaft cap boits

Camshaft sprocket mounting bolts (6)
Clutch hub nut

Crankcase bolts (89)

Crankcase bolts (8%)

Crank shaft cap bolts

Cvlinder head baolts

Cylinder head cap nuts i
Cylinder head cover boits

Disc mounting bolts

Drum positioning bolt

Dynamo rotor to crankshaft
Engine bolt (109 12%)

Engine bracket (long)

Engine bracket (shart)

Engine cil pump bolts

Engine sprocket nut

Front Axle Muts

Front axle clamp nuts

Front brake lamp switch

Front fork pinch bolt (8%)
Front fork pinch balt {127)
Handlebar mounting bolts
Master cylinder ciamp bolts
Pivat shaft nut

Hear axle nut

Rear shock absarber bolt (lower)
Rear shock absorber bolt (upper)
Rear sprocket bolts

Spoke

Three-way fitting baits

Torgue link nut

Tensioner lock bolt

English

21~22 ft-lbs
B81~87 in-lbs
13.0~16.5 ft-lbs
12.0~13.5 ft-lbs
22~ 26 ft-lbs
24~ 33 ft-lbs
104 in-lbs

11.0 fi-lbs
B7~108 ft-lbs
€2 in-lbs

18 ft-lbs

18 ft-lbs

104 in-lbs

29 ft-lbs

104 in-lbs

25~ 33 ft-lbs
43~58 ft-lbs

18 ft-lbs

25~ 33 ft-lbs
14.5~ 20 ft-lbs
1.5~ 16 ft-lbs
B3 in-lbs
B7~108 ft-lbs
51—~865 ft-lbs
11.5~16.0 ft-lbs
19.0~22 fr-lbs
11.5~16.0 ft-lbs
39~ 43 ftibs
11.5~16.0 ft-lbs
£2~78 in-lbs
58~87 ft-lbs
72~101 ft-lbs
189~ 25 ft-lbs
19~ 25 fi:lbs
22-+30ft-lbs
17~35 in-Ibs
43~52.in-lbs
19.0~25 ft-lbs
35~52 in-lbs

Metric
29~3.1 kg-m
0.7~1.0 kg-m
1.8~2.3 kg-m
1.7~ 1.9 kg-m
3.0~ 3.8 kg-m
3.4~4.6 kg-m
1.2 kg-m

1.5 kg-m
12~15 kg-m
0.8 kg-m

2.5 kg-m

2.5 kg-m

1.2 kg-m

4.0 kg-m

1.2 kg-m
3.4~4586 ka-m
6.0~8.0 kg-m
2.5 kg-m
3.4~4.6 kg-m
2.0~2.8 kg-m
1.6~2.2 kg-m
0.8 kg-m
12~15 kg-m
7.0~9.0 kg-m
1.6~2.2 kg-m
2.6~3.0 kg-m
1.6~2.2 kg-m
5.4~6.0 kg-m
1.6~2.2 kg-m
0.6~0.9 kg-m
B.0~12 kg-m
10~ 14 kg-m
2.6~3.5 kg-m
2.6~3.5 kg-m
3.1~4.2 kg-m
0.20~ 0.40 ka-m
0.5~ 0.6 kg-m
26~3.5kem
0.4~0.6 kg-m

Do not use the figures given on any other page of

See Pg,
58

58

58

ot

58

BB

37

77

42

4G

46

50

32

32

ek |
53,63
&0

40

25

25

25

44 45
25,39
162
61

58
17,63,66
17.63,66
56,66
56,58
67
20,52
&9

69

68

98

58
20,52

-

18

143
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The table below, relating tightening torgue to thread diameter and pitch, lists the basic torque for
the bolts and nuts used on Kawasaki Motorcycles, However, the actual torgue that is necessary may
vary among boits and nuts with the same thread diameter and pitch. The bolts and nuts listed on
Pg. 143 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. 143, All of these values are for use with

dry solvent cleaned threads.

Coarse threads

dia (mm)

5
6
8

10

12

14

16

18

20

Fine threads

dia (mm)

5
B
8
10
12
14
16
18
20

Pitch {mm}
0.90
1.C0
1.25
1.50
1.75
2.00
2.00
2.50

2,50

Pitch {mm)
0.50

0.75

1.00

1.25
1.50

1.50

ft-lbs
25~3.5
4.5~85.5
11.5~16.0
22~30
39~54
60~83
94~130
130~ 181

188~ 253

ft-lbs
2.6~35
4.5~55
10.0~13.5
18.0~25
33~45
54~74
83~116
123~ 166

166~ 239

kg-m
0.35~0.50
0.6~-0.8
1.6~2.2
3.1~4.2
54~7.5
B.3~115
13~18
18~25
26~ 356

kg-m
0.35~0.50
0.6~0.8
1.4~1.9
28735
4.5~5.2
7.4~10.2
11.5~16
1723

23~33




POINTS REQUIRING USE OF A NON-PERMANENT LOCKING AGENT

RECOMMENDED LOCKING AGENTS
1. KAWASAKI LIQUID LOCK-K
2. NON-PERMANENT LOCKTITE

ltern Oty See Pyg.
Tension stud 1-1: —
Dynamo rotor to crankshaft 1 40
Dynamo rotor to starter clutch f 3 40 :
Dynamo stator installation 3 39
Qil pump gear {crankshaft) 1 -
Positioning bolt 1 50
Oil passage plugs ; 1 83

. Carburetor installation screw 8 27 '
Return spring pin 1 90 |
Jil pump housing mounting screw | 8 44t
Crankcase (crankshaft back both end) | 2 46
R.H. engine cover | K| 4G
Crankcase (left side between drive/output shaft) | 1 46
Starter mounting bolt 2 37 :
Clutch release mounting screw 2 38 '
Drive chain oil pump screw 2 37
Camshaft sprocket mounting bolt I 3 Firi
Qil pump mounting bolt | 3 44, 48 II
Chain guide sprocket assembly mounting bolt 4 N
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TROUBLESHOCOTING GUIDE

Engine doesn't start or starting difficulty
Starter motor not rotating
Srarter defective
Battery voltage low
Relay not contacting or operating
Starter switch butten not contacting
Wiring open or short
Main swilch not contacting
Fuse blown
Starter motor rotating but engine doesn't start
Starter clutch defective
Engine won't turn over
Valve seizure
Piston, cvlinder seizure
Connecting rod small end seizure
Connecting rod bigend seizurs
Transmissian gear or bearing seizure
Camshaft bushing seizure
Kickstarter return spring broken
Kick ZEAr NOL engaging
Low comprassion
Cy linder wear
Pistan rings bad (warn, weak, broken or sticking,,
or all end gaps accidentaily dligned
Piston ring clearance too large
Valve not seating avenly
{walve bent, warped or worm)
Valve sticking
Valve not closing
Valve spring broken or weak
Cylinder head gasket damaged
Cylinder head not sufficiently tightened down
Cvlinder head warped
Spark plug loose
Mo spark to two plugs or spark weak
Battery voltage low
spark plug bad
Spark plug cap or high tenstan wiring had
Points bad
Condenser bad
Ignition coil bad
Main switch defective
Wiring open or shorst
Mo gasoline flow
Fuel tap clogged
Fuel pipe clogzed
Float valve clogged
Starter jet clogged
Mo gasoling in tank
Flooded
Float level tow high
Fioat valve worn or stuck open
If the engine is flooded, kick i1 over with the
throttle fully open tolet mare air in

Poor running at low speed
Spark weak
Spark plug bag
lgnition coil defective

Condenser defective
Paints bad
Mixture too rich or too lean
Adrscrew(s) maladjusted
Pilat et clogged
Trnrottle stop serew(s) maladjusted
Starter needle valve stuck open
Float level toc high or low
Alr cleaner clogged
Carburetor intake manifold loose
Individuzl carbureter link mechanism loosa
Tank cap air vent obstructed
Low compression
Cwlinder wear
Piston rings bad {worn, weak, broken or sticking,,
ar all end gaps accidentally aligned
Piston ring clearance (oo large
Wilve not seating evenly [valve bent, warped or
Wormn )
Walve sticking
Valve spring broken or weak
Cylinder head gasket damaged
Cylinder head not sufficiently tightened down
Cylinder head warped
Spark plug loose
Valve not closing
QOther possible troublas
|gnition timing maladjusted
Timing not advancing
|spring braoken ar stretched)
Engine oil viscosity too high

Poor running or no power at hign speed
Mixture too rich or oo lean
Main jet clogged, or wrong size
Main jet nolder bleed hole clogeed
|et needle or neadle jet wear
Starter needle valve stuck open
Float level too high or low
Air cleaner clogged
Carburetor intake manifald loose
Tank cap air venl abstructed
Low comprassion
Cylinder wear
Piston rings bad (waorn, weak, broken or sticking),
orali end gaps accidentally aligned
Piston ring clearance too large
Valve not seating evenly [valve bent, warped ar
warn )
Vaive not closing
Vdlve spring broken ar weak
Cylinder head gasket damaged
Cvlinder head not sufficiently tightened down
Cylinder head warped
Spark plug loose
Valve sticking
Incarrect firing
spark piug bad
Points bad

L
i

ATEHR.




Paint springs stretched

Condensers bad

Ignition coil defective

Plugs cap not contacting or leaking
Knocking

lgnition timing maladjusted

Gasoline bad

Carbon built up in combustion chamber
Other possible troubles

lgnition timing maladjusted

Timing not advancing

Brake dragging

Engine oil viscosity taa high

Engine oil level too high
Overheating

Engine oil level too low

lgnition timing maladjusted

Carbon built up in combustion chamesr

Brake dragging

Clutch slipping

Intake manifold broken ar clamp logse

Main jet clogged

Floar level too low

Clutch not operating smoothly
Cluteh slipping
Mo clutch lever play
Friction plates worn or smoath
Clutch springs weak
Clutch wire maladjusted
Clutch doesn’t disengage
Toa much clutch play
Clutch plates warped
Clutch springs not evenly tigntened
Engine oil viscosity too high, or oil bad

Shift operation not smooth

Doesn't go into gear or shift pedal doesn't raturn
Clutch isn’t disengaging
5hift lever return spring broken
Shift lever return spring stopper loose
Shift lever spring broken
Shift lever broken
Shift fork bent or seized
Shift drum broken

Jumps out of gear
Detent arm spring broken, or weak
Shift fark wear
Gear groove warn
Positianing spring broken or weak
Gear or pawl worn
Shift drum or shift fork pin worn
Drive output shaft ar gear spline warn

Overshifts
Dewent arm srping braken or weak
Return spring pin loose

Abnormal engine sounds
Cam chain sounds
Cam chain sprocket warn
Cam chain stretched
Cam chain guide roller worn
Tensioner not adjusted

147

Piston siap sounds
Piston clearance too large
Piston or cyiinder wear
Connecting red senl
Fiston ring sounds
Fiston ring wear
Transmission sounds
Bearing worr
Gear backlash 100 large
Kick gear bushing wear
Cluteh sounds
Buffer rubber shrunken
Gap berween clutch housing ard friction plite too
jarge
Gear backlash too large or gear damage
Connecting rod small end noise
Piston pinor piston or tonnecting rod wear
Connecting rod big end noise
Big end radial clearance oo large
Main bearing noise
Main bearing woern
Crankshaft runout
Drive chain noiss
Rear ar engine sprocket worn
Chain warn
Vaive lifter noise
Vilve lifter ciearance bad
Camshaft bearing parts worn
Valve spring broken or weak
Front fork noise
Fork oii level low
Rear suspension noise
Rear shock absorbers bad
Front brake noise
Pad B loose
Pad surface giazed
Disk runout
Caliper seal bad
Maszer cyvlinder bad

Qil indicator lamp lights

Filot lamp burn out

Wiring bad

Pilot lamp switch bad

Engine oil pump defective
Engine ail pump filter clogeed
Engine oil fewal too low '
Camshaft bushings wom

Main bearings worn

Exhaust smokes

White smoke
Piston oil ring wear
Cylinder wear
Valve guige wear
Engine oil level toa high
Black smoke
Alr cleaner clogged
Main fet too large ar falling of
Starter necdle stuck up
Fleat level tao hich
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Brown smoke Regulator bad ) !
Main jet toa small Battery bad (sulfation, sedimentation, or slectro-
Intake manifald loose lyte level tao low)

Float level tao low

Battery overcharged or charge current toc high
Poor handling or stability Regulatar bad or wiring open

Handlebars hard to turn

Steering stem nut too tight

Steel bearing ball broken

Bearing race dented or worn

Tire air pressure oo low

Steering stem |ubrication bad
Handlebars shake

Tire warmn

Swing arm locsa or worn

Wheel runout or unbalance

Front ar rear axle runout

Spoke |cose

Bearing worn

Handlebars clamp{s) loose ar broken
Handlebars pull to one side

Swing arm bent

Front fork bent

Frame bent

Alignment bad

Swing arm pivat shaft runout

Steering stem bent

Right/left front fork oil level uneven
Shack absorbing bad

Too hard

Frant fork oil level wo high

Front fork ofl viscosity too high

Tire air pressure too high

Rear suspension maladjusted

Too soft

Front fark oil level too low

Front fork oil viscosity too low

Frant fork sprineg weak

Frant ar rear suspension oil leak

Brakes don’t hold
Front wheel
Airin the brake line
Pad or disc wear
Brake oil leak
Brake oil bad
Primary cup or secondary cup defective
Master cylinder inside scratched
Hear wheel
Brake maladjusted
Brake lining or drum wear
Cwerneated
Warter brake drum
Brake cam wear
il in brake drum

Batwery discharged
Wiring bad or connection loose 7
Barterw rerminal carrosion .
Armature coil open or short
Recrifier bad
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SuPPLEMENT

The first issue of this shop manual was based on the 1973 Z1. Since the first issue, certain design

changes have been made which require a new adjustment or maintenance procedure.

procedures are explained in this supplement.

These new

A DIUSTMENT

CARBURETORS (Frame No. Z1F-32818~ )
SRemove the carburetors, (Pp, 27)
'|_|."r| the throttle stop screw so that there is about
Yy inch (10 mm) distance between the bracket and
the underside of the screw head.

Then, with the
siowly tum the adjusting screw out until the wire Just
falls out. This will insure a correct and unifarm SETtin e
for each valve,

carburetor throat facing downwara,

Adjusting Serow

SLeosen the lock nut on the closed-throtile stopper,
and turn the eccentric stopper so that there |s about
Ya inch (2~3 mm) clearance between th 1e stopper and
the top of the pulley.

Closed-th rottle Stopper

About 1/8 inch
(2~ 3 mml_

SFind the notch cut into the throttle valve, Loosen
the fock nut and turn the adjusting screw so that thers
i 024 ~.031 inch (.6 ~ .8 mm) clearance berween
the notch and the bottom of the carburetor hore
This s a very fine adjustment, so make it carefully

ror each of the four carburetors. Then tighten the

lock nuts,
NOTE: An easy methad af performing this adjustiment
s to carefully insert a piece of 0.7 mm {031 or .024 inch

2auge} solid wirein the space between the bottom of the

Carburetor bore and the notch in the throttle valve,
lifting the valve and siowly letting it seat on the wire.

Throttle Valve Clearance

Thrattle Valve

028 in. (.7 mmy)

salid wire =
059 in, 25
(1.5 mm) ==

S

.
N
—

i

\

i
024031 in.
(.6~ 8 mm)

Bottom of carburetor bore

“Open the throtte (turn the pulley) so that the battom
edge of the lowest of the four carburetor thrarle
valves is even with the top of the carburetar bore
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Turn the open-throttle stopper screw so the pulley s
stopped at that point.

Find the notch cut into the throttlé valve. | urn
the adjusting screw so that there is 024 ~ 028 inch
[.6 ~ .7 mm) clearance between the notch and the
pottom of the carburetor bore. This is a very fine
adjustment, so make it carefully for each of the four
carburetor,

>Turn in the air screw of each carburetor fully—but
not tghtly—and then back it out 134 wrns.
Throttle Valve Clearance

o
. l8al,
CARBURETORS (76 model)
ZRemove the carburetors. (Pg. 27)
ZTurn the throttle stop screw so that there is about
4 inch (10 mm) distance between the bracket and
the underside of the screw head. Throttle Valve
028 in. (.7 mm)
solid wire i
059 in. -1
‘ (1.5mm) _, == ;
: ¥ e
Z i ZE
7 | L
| ok
W=

Bottom of the carburetor bore

“Tighten the lock nutsand lock bolts without changing
the position of the screws, and bend up the lock

STurn the throttle stop screw so that there is 1/16 inch washers against each lock bolt. Replace the top covers
11.5 =~ 2.0 mm) clearance between the throttle cable and slate.
hoider end and the stopper on the pulley, “Upen the throttle so that the bottom edge of the

lowest of the four carburetor throttle valves is even
with the top of the carburetor bore. Turn the open-
throttle stopper screw so the pulley is stopped at that
point.

ORemove the top covers (4) and plate, flaten the
bent-up portions af e lock washers, and locsen the
fock nuts and lock bolts,

AR S

|




CTurn in the air screw of each carburetor fullv-but rioc
tightiv-and then back itout 1% turns. Make sure thar
the notch on the edge of the boss of the thread portion
aligns with the recess of the air screw.

SMount the carburetors onto the engine, adjust the
throttle grip play.

85tart the engine and warm itup for 5 minutes, and then
adjust engine idle with the main idle adjusting screw so
that idle r.p.m. is about 800 ~ 1,000 r.p.m. by the
tachometer.

sAdjust the air serew of each carburetor, oné ata time,
first turning it in one direction and then in the other
until the peint of highest idie is detzrmined. I idie

.0m

rises oo much during air screw adjusiment,

lower it with the main idle adjusoing screw.,
NOTE: |7 any carburetor air screw can pe turned in o
less than ¥ turn from full in, without idle speed chang
ing, there is probably trouble within that carburero:
oFrom the point of highes: idle speed, turn zll four
air screws in asmall, equal amaount.
®Re-adjust idle speed to 300~1,000 r.o.m.
®lse vacuum gauge asexplained in the fallowing steps to
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make fine adjustment of carburetor nalance

rad vacyur
gauge set I1s not available; perfarm enly the Pl gwin

= . - h
steps preceded by circles. If vacuum gaUges are avaj
able, skip 10 thz next step marked with z black dot.
CListen 1o the exhaust noise, and placz vour hands
behind the mufflers 1o (eel exhause pressure,

there is a variation in noise or exhaust sressura
among the cylinders, re-adjust the individuzl throtte
SLOp SCrews to ma<e comodstion uniformt as followinz
procedurs,

“Remove the fuel wmnk (Pg 27), and suoplv fusl far
carburetars by some means guring adjustmnen

Remove the carburctor top covers (4 and plas
flatten the bentup portions of the lock washers. and
loosen the lock nuts and lock boits.

SWith the engine running at idle speed, readiust the
individual thrattle siop screws to where the variztion
is minimized. Backing the screw out increases pressure
and turning it in decreases it, DUt Iy Lo keep the idle
speed as low as possible.

20pen the thrortle grip and let itsnap shuta few times
Make sure exhaust pressure Is uniform among the
cylinders after tnis is done, making further adiustment
if mecessary,

STighten the lock nucs and lock bolts without changing
the positions of the screws, and bend up the loc
washers against each lock bolt. Repiace the top Covers
and plaze,

2Replace the fuel tank,

CFor any carburetors that were re-adjusied, re-adjust
the air screw as eéxplained in a previous step,

SAdjust idie speed to 800~ 1,000 with the main idi=
adjusting screw | Fig. 471},

#Remove the rubber caps from the vacuum gauge attack-
ments on the intake manifold, and attach e vacuum
gaupes.
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eWith the engine running at idle speed, close down the
vacuum gauge intake valve until the gauge needls
flutters less than 2 cm Hg (.8 in. Hg).

siNormal vacuum gauge reading is 20~ 23 cm Hg (7.0~

G.0 in. Hg). If any gauge reads less than 15 cm Hg (6
in. Hg), recheck the points |isted in the first step of
these carburetor adjustments, and check that the
carburezor hosa clamps and spark piugs are tight.

o|f there is a varfation in vacuum readings amaong the
different cylinders, re-adjust the individual throttle
stap screws [0 make combustion uniform as following
procadure.

sRemove the fuel tank {Pg. 27), and supply fuel for
carburetors by some means during adjustment.

sRemove the carburetor top covers (4) and plate,
flatten the bent-up portions of the lock washers, and
loosen the lock nuts and lock bolts,

o\ith the engine running at idle speed, re-adjust the
individual throttle stop screws to set all the carburetors
to within 2 em Hg {.8 in. Hg) of each other. Backing
the screw out decreases vacuum and turning it in in-
creases it, but try to keep the idle speed as iow as
passible.

®pen the throttle grip and let it snap shut a few times
Make sure the vacuum readings stay the same after this
is done, making further adjustment if necessary,

eTighten the lock nuts and lock bolts without changing
the positions of the screws, and bend up the |lock
washers against each lock bolt, Replace the top covers
ind plate,

eReplace the fuel tank,

#[Detach the vacuum gauge and replace the rubber caps
an the vacuum fittings.

#Far any carburetors re-adjusted, re-adjust the air sorew
as explained in a previous step.

eaAdjust idle speed to 800~ 1,000 r.p.m. with the main
idle adjusting screw.

VALVE LIFTER CLEARANCE
{Engine No. Z1E18866 ~)

Wear of the valve and valve seéat causes 3 decrease in
valve lifter clearance. Besides upserting valve timing,
failure o adiust the clearance will eventually casue the
valves to remain partly opern, Inwcrér:;.; performance and

inviting engine damage.
5 = =

Valve lifter clearances should be checked and adjustec
as necessary at least every 4 000 miles (6,000 km), or
any ume repair or réplacement of parts is done in the
camshaft or valve areas. Do not adjust the clearance 1o
a larger value than specified: too farge a clearance will
cause valve lifter naise and retard valve timing.

NOTE: Vaive lifier clearance must be checked when

the engine s cold.

®Hemove the fuel tank (Pg. 275,

#Remaove the vaive cover,

®Check the tightening torque of the camshalt cap bolts
[ 104 in-tbs (1.2 ka-m)].

®Checking two' valves {1 and 3, or 2 and 4} on one
camshart at a time, twrn the cranksnaft unthl the marks
an the sprocket rubber line up with the surface on the
cylinder head. Measure the two valves for which thera
is clearance, and then rotate the crankshaft crtil the
marks line up again (' rotation) o measure the other
twi valves,

®|nsert the thickness gauge between the cam and the
vaive |iftar shim. Clearance should be .002~.004 inch
05~ 10 mm),

®If the wvalve ¢learance is not cerrect, the valve lifter
shim must be replaced, Remove the shim using the
valve lifter holder (special toal) 1o oush down the valve

lifrer.

To use the ool
nurn the crankshaft so
lifter down .

that the cam is pushing the

iFit the tool in plage,




lurn the crankshaft in the proger direction ‘so that
the cam peints awdy from the lifter, and remove the
shim.

NOTE: The camshaft rotates in the same direction as
the crankshaft.

CAUTIOM: When the vaive lifter holder is fitted to a

valve assembly, and the crankshaft is turned to rotate

the camshaft, it MUST be turned so the cam lobe turns

away from the tool. If it is turned toward the tool,

serious engine damage can result,

NOTE: If the camsharts are unboltad instead of using
a special tool to remave the shims, see informat ion on
valve timing (Pg. 76} and camshaft installation (Pz. 30)

belore tightening the shafts in place,
®Check the present shim thickness (shim size) which is
printed on the shim surface, and referri ng to the valve
Adjustrment Chart (Pg. 182), select a fiew shim which
brings valve clearance within the specified |imits.
shims are available in sizes from 2.0 ~ 3.2 mm, in
increments of 0.05 mm.
®insert the new shim on the valve lifter with the
numbered side facing downwards so the number
won't be polished off by the action of the cam.
CAUTION: 1. Do not put the shim stock under the
shim. This may cause the shim to Pop out at high
rem, causing extensive engine damage.
. Do not grind the shim. This may cause it to fracture,
causing extensive engine damage,
NOTE: If the smallest shim does not sufficiently
increase the x,ll:ar.ir‘ce the valve seat is prabably worn.
In this case, (a} repair the valve seat [Pg. 80}, (b) grind
down the stem lightly (Pg. 79) (c) then recheck the
clearanca,

IGNITION TIMING

Point Gap Adjustment

(Using a dweil angle tester)

The muost precise means to sel the maximum point
=0 15 10 use 3 dwell angle tester instead of 1 tHickness
sauge.  Ir a dwell anole tester is used 1o ser the gap,
adiust it as follows:
®Xemove the contict breaker caver,

*Connect the gwel| angie lester—lead to chassis ground
such 2 the frame or crankcase) and the + lead to the
LOntact breaker spring or some exposed part of the
tontact breaker lead,

®if a dwell angle tester cilibrated in degreas is used,
turn the selector knob to the lowest cam lohe setting,

#5tart the engine, and let it idle,

®*Note the reading on the tester. The dwell angle speci-
fication is 180° for a tester calibrated in degree and
30% for one calibrated in percentage. |If the tester
setting is for more than ane cam labe, the reading on
the tester must be multiplied by the cam lobe number
to obtain the correct dwell angle.

®lf the dweil angle is ot the same as the specification,
leosen the contact bresker base screws just encugh so
that a slot screwdriver 2t the Contact breaker pry poin
will be able to change the gap, adjust the gap untjl the
dwell angle specification is ob tzined, and then tighten
Lthe screws,

=Repeat the step above for the other set of points.

®5Stap the engine, disconnec: the tester, and replace the
LONtact breaker cover,
NOTE: The dwell angle is Ihe angular range for which

the contact breaker heel is off the cam lobe allowing the
current to flow to the ignition coil primary wind ding.
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REAR BRAKE ('74, ‘75, '76 model)

Brake lining wear and drum wear cause the rear braks
to po out of adjustment, increasing lever and pedal play
and decreasing braking effectiveness, Brake adjustment
to compensate for this consists of adjusting the braks
pedal paosition, correcting the cam lever angie, and
adiusting the brake pedal travel.

Once the brake has been adjusted, spin ar turn the
wheel to check for drag. 1f any drag is heard ar feit,
disassemble the brake [Pa. 33), and inspect for wear of
damage (Pg. TOB], Also, if the brake pedal does nol
return to ils rest position gquickly upon release, inspec
the brake for wiéar or damags.

O the outside of the redar brake panel thereis a braxe
lining wear indicator, Whenever the indicator has gone
past USABLE RANGE into the red zone, the brake
shoes must be immediately replaced and the other brake
parts examined., Adjustment alone cannot compensates
far the wear of a brake worn into the red zone,

Brake Pedal Position

Check that the top of the brake pedal in its rest posi-
tion is slightiy {abaut %4 in. or 2 mm) lower than the
right front foot rest.  To adjust pedal pasition, loosen
the lock nut, turn the adjusting bolt; and tighten the
lock nut.

Rear Brake Cam Lever Angle
sWWhen the obrake is fully applied, the Brake cam teve:
should come 1w an §0-=907 anele with the brake rod
[ it does not, loogsen the adjusting nut, remount the
cam lever at a new position an the shaft for the proper
angle, and then adjust pedal play.

M

CAUTION: Since a cam lever angle greater than ag’
reduces braking effectiveness, this adjustment should not
be neglected. When remounting the cam lever, be sure
that the position of the indicator 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, taking particular note of the brake lining
wear indicator position. In case of doubt as to braking

ceffectiveness, disassemble and inspect all intarnal brake

parts. Worn parts could cause the brake to lock or fail.

Rear Brake Pedal Travel

®Turn the adjusting nut on the end of the brake rod
so that the brake pedal has 20~30 mm (3&=~1% in.)
of travel from the rest pasition to the fully applied
position when the pedal is pushed down lightly by
hand.

W ——

o hpeck for brake drag,
o perate the pedal a few times to ses that it returns 10
s rest position immediateiy Upon release.

8 heck the rear brake lamo switch opération.
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DisasseEmMBLY

AlIR CLEANER ELEMENT {76 model)
Removal:

80pen the seat and remove the Carburetos air vent pipes
fram the air cleaner cap,

®Loosen the silencer clamp bolt and take off the air
cleaner cap.

®Puil ouz the element trarme with the ¢lement.

Installation Mote:
®Take care rot o push the sponge gasket out of place
during installation,

CARBURETORS (Frame Na. Z1 F-32818~ |
Main jet removal:

®Eemove the floatr bow! 4 and unscrew the main jer
l2:-and air bleed pipa 3 with a screwdriver,

Carburetor Assembly W mm o
; . 55 iR
4.
3 1. Throttle Stop Screw 37, Lock Washer
a7 Lock Nut 38, Mixing Chamber
3 &8 2. Double Washer Link 39, Hose
L L 3. Bering 40, Washer
T A 4, Spring Sea: 21, Cup
b ~ 5, Top Caver 42, Lever Assambly
y 42 e 6. Lock Washer 43, Air Scraw
J"“"HH__“}'\ 7. Bolt a4, Spring
4 \T' 8, Screw 45 Lock Washar
rEr 9, Throttle Valve 46. Bracket Assemaly
,,__._._-' 10, Jat Needls 47, Air Vant Pipe
;‘-15'_-4: 11. Drain Piug Fitting
f*_'_f" 12. Main Jat 48, Air Vent Pipa
o = 13, Air Bleed Pipe 49, Clamp
o o 14, Floar Bowi 50, Lock Washer
%z' 3 18, Pin 51. Washer
;;_;"- 18. Fioat 52, Cap Nut
= 2 = 17, Float Wahe Meadle 53, Thratle Stop
d - 4= 18, Meedle Jei Somw
Ei gr—-f 19, Valve Sga: 54, Spring
53 [, - 3 20. Guide Screw 55, Rubbar Washer
= X et 21. Lock Washer 56, Connector
& E’ ‘L1 4- 22. Spring Seart 57, fil-:-t Jet
F=| s 23, Pin BE. Fuel Pipe Fitting
T = g 24, Spring 53, Fuel Pipe
= T | Ep 25. Connector BO. Gasket
k;,-‘r " 26. Lever Assembiy 61. Lock Washar
| = 27, Clrciip 62. Bait
{ P 28, Haze d. O Ring
I 29, Lewer 64, Gasker
30, Circlip BE, Spacer
= 31. Ring B&. il Seal
o d2. Cap 67, Collar
3. Guide Scraw 6B, Spring
34, Bpring 69, Soraw
15, Plunger Assemibly 70. Q Ring
36, Bolt 1. Owver-flaw Pipe
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CARBURETORS ("76 model) oiemove the throttle shafe set plate.

Removal of a single carburetor; 3

®Working with the right or left pair of carbureiors,
whichever pair contains the carburetor to be removed,
remove the top covers (4) 13 and the plate,

elinscrew the throttle arm set balts (4) 11,

Throttle Arm Sat Baolt

®Remove the rubber caps @ from both sides of the
carburetor assy.

oPull the throttle shaft off w the right

®Remove the four mounting screws and swing the two
carburetors away from the plate, Pull the applicable
carburetor off the side.

I'm,,% i ]
2—~5 @
{ 1_—-—-_.3-. l |_|
3 |
A % g - 1
- — '| \%! -E] R Lo
! A iy = 4
i e 0 g1
- £ E? "'*':" d__-?_E
) | &8 .
(25) po
[ |
[
._“ -
L— 1. Throttie Shaft Holder 29, Guide Seraw
; 2. Soring Seat 30. O Ring
i 3. Spring 31. Spring
) 4. Connector 32. Ajr Vent Pipe
5. Throttle Valve Plare 33, Plunger
B. Circlip 24. Clamp
7. Jet Needle 35, Air Screw
8. Throttie Valve 36. O Aing
e - 9. Rubber Cap 37. Spring
@:g = ""‘-’3:5 10, Guide Serew 28, Carburetor Body
W S i 7] - 1. Lock Washer 38, Neediae Jet
r—_
/1 rrﬁﬂx |::' 'f_u E'ﬂr—'—'“ 12. Sarew 40, Air Bieed Pipe
i } E:; ._Jlr_| - | %__5_.] 13. Bolt 41, PE'I.J'[ Jden
a3 = e 3 14, Lack Washur 42, Main Jez
o A g— 15. Spring 43 Fuel Pipa Fitting
34',/ Vi i f—n"ﬁg —i37 16. Lock Washer 44, Fual Pipe
=2 o ¢ L1a - \'I_'_'_'_ 17 Serew 45, Lock \Washer
18. Lock Washer 46, Scraw ;
19: Top Cover 47, DOrain Plug .5 :
20, Gasker a8, Gaske: _i
21, Lock Mut 49, Gaske? ] '
o 22. Lock Bolt 50, Valve Saar i
> 23, Adjusting Screw 51, Walve Needie 2 ~i
-~ 24. Lock Washer B2, Float i,
I P ot 25, Lever 53. Filoat Pin
LT -"—:,——P"""-}‘i B, .J_';'..-- 26. Circlip 54, Gasket
47 il S B It 27, Ring 55. Floar Chamber
-' J-E e e 28, Cap BR. Cwer-flaw Pipe




Throttle valve, jet needle removal:

®Remave the top covers (4) and the plate,

®Unscrew the throttle arm set balts (4).

®Remove the thrattle return spring,

®Remove the throttle shaft set platc.

®Remove the rubber caps fram hath sides af the carbu-
refor assy,

®FPull the throttle shaft off to the right.

®Remove the two screws 73 and pull cut the throttle
valve '8 and jet needle 7 |

Main jet removal:
®Remove the float chamber = . and main et 41 and ajr
bleed pipe 43 with a screwdriver.

Needle jet removal:

®Remove the throttle valve,

®Remove the float chamber. Pull qut the pin €3 and
remove the float 52, and the float vaive needle 41 so
that they don't get damaged,

®linscrew and remove the majn jet and air bleed pipe.

#Fush on the tap of the needle jet 3 with a wooden or
ather soft rod, and i1 will Fall out the battom of the
carburetar,

Valve needle, valve seat removal:

®Remove the float chamber. Take out the pin to
remove the float and needle i .

®lnscrew the valve seat 5 with a wrench.,

DYNAMO ROTOR, STARTER CLUTCH
‘nstallation note:

When reassembling all the removed parts, it is neces-
Sy e select the right damper rubker according to the
tlcarance between the crankcass and the inner surface
of the starter clutch gear.

T seiect the damper rubber:

*Install the thick shim, needle bearing, and starter clutch
g2dr without inserting the damper rubber,

SMeasure the clearance and select the right damper
fubber as shown Below,
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Clearance | Damper Rubher T hickness ]

5.05~6.05 mm 6.3 mm
B.06~7.035 mm 1.3 mm
7.06 mm and up | 8.3 mm

Starter Clutch Gear/Crankcase Clearance Measuremen:
(EH

cledrance

| -
=+
1. Crankshatt 4. Darmper Rubbar
2. Starter Clutch Gear 5, Thin Shim
2, Thick Shim 5. Rator
T

Moarda Bearing

FRONT HUB (76 model)

Speedometer Gear Housing Disassembly :
*Remove the left axle nut L, and pull the speedometer
gear housing & off the hub i1,

®Full out the grease seal 5 using a hook,

®Full out the speedameter gear g,

®If the speedometer cable bushing @ or speadometer
pinion 71 needs to be remaved, first drill the nausing
through the pin s usinzg 2 T mm drill kit Drill the
housing from the gear side using a 2 mm drif| bit.
Using a suftable tool, tp out the pin, and then pull
out the speedameter cable bushing and pinion.

MOTE: It is recommended that the assembly he re.

placed rather than attempting 1o bujld the companents,

Speedometer Gear Housing Assembly Notes:

|. Replace the greass seal with a new one. Apply 2
little grease to the seal. Install it using a press or
2 suitable driver so that the face of the seal is level
with the surface of the hiousing,

<. ATlter inserting a new pin, punch the housing hole to
secure the pin in place.

3. Regrease the speedometar gear,

4 Install the speedometar gear housing so thao it fits
in the speedometer gear drive notches tFig. 494,
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When properly fitted, the clearance petween the
speedometer gear housing and the gear drive holding
plate is a little less than 3 mm.

Front Hub Disassembly
(including disc removal):

sRemove the disc side axle nut 7 , and pull off the
speedometer gear Nousing 'z .

oPull out.the axle & along with the right axle nut &
and remove the collarzi.,

#Straighten the part of the disc double wasners & that
are bent over the disc belts 4 {4}, Remove the hoits,
double washers (2], speedometer gear drive halding
plate (%, speedometer gear drive 7., and disci4 .

sRemove the screws & (2] and washers i (2]
take the cap ), off the right side of the hub.

#lising a hook, pull out the grease seal iy and remove
the circlip T3,

nd

e

(2 ‘

e =

®|nsert a metal rod into the hub from the speedomerter
gear side, and remove the bearing 12 on the right side
by tapping evenly around the bearing inner race, The
distance collar 14 will come out with the bearing.

®insert e metal rod into the hub from the right side,
and remove the other bearing 15 by tapping evenly
arcund the bearing inner race.

Front Hub Assembly Naotes:

Inspect the bearings and replace if necessary, Install
them wsing the wheel bearing driver and the bearing
driver holder (special tools), Press the bearing until it
stops at the bortom of the hole,

‘Bearing Driver Holder
57001-139

Replace the grease seal with a new one using a wheel
bearing driver (special tool PN 57001-296). Press the
scal so that the face of the seal is level with the
surface of the front hub,

When installing the speedometer gear drive, fit it in
the hub notches, The speedometer gear drive holding
plate must be installed with the plain side facing in.

After tightening the disc mounting bolts {4) with
23~ 33 fr-lbs (3.4~ 4.6 kg-M) of torgue, bend the
washer tabs back over the bolis

Instal|l the speedometer gear housing so that it fits
n the speedometer gear drive notches (Fig, 494).

. Completely ciean off any grease that has gotten on

either side of the dise with a high flash-point solvent.
Do not use ane wnicn will leave an oily residus,




Front Hub

[

R

. Spestomseter Gean
. Diasc Balt

Axle Mut
Soeedametar Gaar
Huusing

=Xk

Greasa Seal

_—'IL':I_(D_GJI--]:\'_I:I

Droubie Wasner
Speedomeater Gear Drive
Pin

Washear

. Spesdometer Pinion

Wasner

14,
18,

17

18,

Bushing

3, Speedometer Gear Drepee

Halding Plas
Cisc
Bearing
Distance Coilar
Front Hub
Bearing

1E

P

21
29

23

25

4.

Cirglip
Gragse Seg
Cao
Wasner
Sorew
Callar
Axla

Axle Nut
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CALIPER ('76 model}

Caliper Removal:

o|f the piston or the caliper halder 5 to be remoaoved,
loasen the caliper holder shaft nuts (2.

iShiaft Muts

olnscrew the brake pipe from wheére it connects to the
caliper. Cap the end of the pipe with the rubber bleeder
valve cap to pravent fluid from fowing out.

Front Caliper

[==a]

eRemove the mounting bolis (2), each with a flac

washer and lock washer, and then take off the caliper,

Caliper Installation Notes:

1. Tighten the mounting bolts with 25~33 ft-los (3.4
~4.6 kg-M) of torque.

2, Tighten the caliper holder shaft nuts with 17.5~20
fr-lbs {2.4~2.8 kg-M) of torgue.

3. Connect the brake pipe to the caliper, tightaning it
with 12~13 fi-lbs (1.7 ~1.8 ka-M) of 1orgue.

+. Check the fluid level in the master cvlinder, and bleed
the brake line.

Caliper Disassembly:

®7ake out the mounting screw ¢ for pad 8 (2, and
remove the pad., A lock washer 7 and metal plate iz
also come off,

sRemaove the caliper holder shaft nuts 7 (2}, and pull
out the caliper holder shafts & (2) and the spacers 2
(2} taking care not to damage the dust covers 77 (4).
Remove the caliper holder 4z, and push out pad A1) .

CAUTION: To avoid damage to the dust seals and O

rings, unscrew each shaft in um a littde at a time.

1. MNut 6, Caliper Holder Shaft
2. Spacer 7. Flax Washer

J. Caiiper B. Lock Washer

4. Bleader Valve Cap 3. Caliper Mounting Bolt
5. Bleeder Valve 10, Maunting Screw

11, Lock Washer 16. Caliper Halder
12. Metal Plate 17, Pad &

13. Pad B 18. Dust Seal

14, Dust Caover 19. Piston

15, O Ring 20. Fiuid Seal
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Caliper Holder

®iemove the dust seal 2 around the piston @,

®_over the caliper opening with a clean, heavy cloth,
ind remove the piston by lightly applying compressad
air 1o where the brake line fits into the caliper.

WARNING: To avoid serious injury, never place your

Fingers or palm inside the caliper opening. If your apply

compressed air into the caliper, the piston may crush

your hand or fingers,

MOTE: H compressed afr is not available, reconnect

the brake line and pump the piston out with the brake

lever,

®Taking care not to damage the cylinder surface, remave
tne fluid seal 2 with a hook.

Caliper Assembly:

8Clean the caliper parts with brake fluid or alcohol,
&Fit the fluid seal in place inside the cylinder,

NOTE: It is recommended that the fluid seal, which is
removed, be replaced with a new ane,

®Apply brake fluid 10 the outside of the piston and the
fluid ‘seal, and push the piston inta the cylinder by
hand. Take care that neither the cylinder nor the
Di1ston skirt gets scratched.

®install the dust seal around the dust seal stopper,
Check that the dust seal js properly fitted inzo the
sropve in the piston and on the dust seal Stopper
*4ooly a thin coat of PBC {Poly Bury Cuprysil] grease
¥ the caliper holder shafts and the holder holes.
PBC is a special high-temperature. water resistant
graase. |

NOTE: Replace the dust covers and O rings if they
were damaged,

®With the caliper halder praperly positioned, insert the
caliper holder shafts while carefully turning the shafts
orevent damage to the dust cavers,

C
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®nstall the spacers iwith 1he protruding side facing in)
and the nuts, and tighten the nuts loosely.

NOTE: Da not forget ta tighten the nuts after installing

the caliper on the motarovele {Pg. Tod],

®install the pad A in the caliper Holder,

®Fit the pad B, aligning the tengue on the pad with the
groove n the caliper, Install the metal plate, lock
washer, and mountisg the screw USing.a nan-permanent
locking agent on the screw

FRONT FORK TUBES ('74, '75 model)
Assembly notes:

L. Use a special tool for insesting the cvlindar assembly
into the inner tube,

Cylinder I-‘liﬂ
j ~T
g

/

tl Jﬁ‘ / $F_1Ei:ial Tool

57001-161

Innar Tube

! Special Toal
57001-161

2. Install the cylinder assermbiv i proper order as shown
in Fig. 507.

3. Use a special tool for instailing the oil seal.

_S_pemal Tl
57001-141

iy R [

4, Install the fork spring with ciaser picch up,
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Front Fork Assembly ,ﬁ"r
\\\_ A

1, Lock Asi'y 11. Headlight Szay 21. DBust 5eal 31, Biud

2. Top Bolt 12, Sray Guide 22, Circlip 32, Axie

3. O Ring 13. Washer 2. Washer 33, Mus

4. Srem Head 14, Gasker 24, O Seal 34, Heflacrar

5. Clamp Balt 16, Steering Stem 25, Qurer Tube 35. Rubber Washar

6. Clamp Bolt 16, Balt 26, Quter Tube 36, Circlip

7. Lock Washer 17, Lock Washer 27, Gasket 37, Inner Race =
3. Nut 18, Spring 28, Drain Plug 38, Grease Seal -
4, Washer 18, Inrer Tube 29, Gaske:

10, Headlight Stay 20, Cvilnger Assembly 30, Allen Baiz
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M AINTENANCE

AIR CLEANER ('76 model)

On the '76 maodel, the air cleaner body and element
designs are changed, and the alr cleaner silepeer s
added in order 1o decrease the sound level,

The air cleaner ensures that only clean, filtered air
i5 fed through the carburetor into the enging. | air is
used directly without Tiltering, not only wiil dust and
dirt from the air plug up the carburetor air passages and
jets and cause the engine to run poorly, but the dust
thatl enters the cylinder acts like grinding compound and
wears down the cviinder, piston, and rings. If the air
cleaner ciement is damaged or if too coarse 3 filter is
used, the results will be the same as if no filtering isused.

When the air cleaner element becomes clogged with
diry, it chakes the air supply to the engine, resulting a
ricner fuelfair mixture and poar combustion efficiency.
This in turn causes averheating from carban build-up,
and causes a loss of engine power,

Cleaning and replacement

Every 2,000 miles (3,000 km) or less, remaoves the air
cicaner element (Pe. 26] wash it with gasoline or some
cther volatile solvent, and biow it dry from the insida
with compressed air.  Since this is 3 dry-type element,

Air Cleaner

. Duet

T. Metal Frame 7. Clamp

2. Foam Rubbar B. Wirm Nat

3. Silencer 3. Element Erama
4. Hody 10. Eiemens

B Cap 11. Breather Tupa

dao noz use Diesei ol szt e-. == czra- : ranars which
will not evaporate coms 21

If the sponge gaskes o= =2 a-=s <% e element
come loose, stick the— Z=I. = ' z2rd or other
adhesive, If the sporgs == 2 zz=a-1 izmaged or

holed, replace the elemes--

Since repeated wasninp 1i-Ems masamang replace
itevery 6,000 mites (10000 «— == woara- =i nas oeen
washed 3 times,

CARBURETORS (Frame No. Z1F-32818~ )
Although the basic o= rerairs uncranged, several
small modifications wer: macz o~ me crburetors in
suth parts as the.main 2r cz=ee froe pe air bleed
Pipe, the pilot air passaer 7o 2 27 ser=w 14 the pilot
jet, and the linkage mesmz=—. For =5 reasen we
revise ‘the descriptions recsing e ciions of
each system (illustrations . —2 s=—prec-- setting spe-
tifications, and the fus == mezzsuremer- orocediyra.
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Carbureto.s

[T}

Fuel Pipe
Air Vent Pipe
Guide Scraw
Return Sgring
Pulliy
Crossover Spring
Fuil Closed Stopper
Throttle Stop Screw
Starer Plunger
Float Bawl

. Orain Plug
12. Thrattle Adjuster

e

, :
S l._.u-_ ;. ";r' 1. Starter Jet 2, Starter Pipe 3. Starrar Plunger
. i i Pilot System 5.
H
J?ff;-:.
e 4,_.-....1.\ 0
|5 G "‘u..,_
1 Too Cover G, Float 11, Piiot Jes i a5 s
2. Mixing Chamber 7. Starting Pipe 12, Ajr Jet B
3. Jer Needis 8, Starter Jat 13, Throttle Valve
4, Naeadle Jat 9, Main Jer
9. Starrer Plunger 13, Air Blead Pipe 1. Pilat Jet 2. Piiot Air Scraw 3. Pilat Qurlet




Tahle 70 Carburetor Specifications
[_ . Meadle = | . | Throttle Walve | : [
Type | Main Jer Alr Jet | lor et rS¢ 2
Yo | ain | ir Je - Mt | Pilat | Girtaway | Adr Screw | Fuel Level
|vamassc| 1125 | 1.0 8 | sjege | 113 | 1.5 | Vatums | 3257 mm
, | | | | | out | 1.2620.4 in.) |

he 9 of 5}9-2 shows lat no., and may vary

Main System

1, Air Bleed Pipe 4, Thratile Valve
2. Main Jat 5. Air Jer
3. Jat Needle B. Meedie det

Float Mechanism

1]

1. Float

2. Valve Needle 3

. Gear

Float System
Fuel leve) measurement and adjusrment
lurn the fuel tap to OfF, and remave the plug
e underside of the float bowl. In it p 108, SOriEw
in the fuel level measuring device [special toal], Hold
the plastic tube against the carburetor body and turn an
the fuel @p to read the level. The gasoline level in the
hose should come up to .10~.18 inch (about Y inch,
ar 2.3~4.5 mm) below the edge of the carburetor body,

Fram

T s QPR
. The2isteg

_——_’_—_

roave no. for the C ring, counting from the L.

1. Sgecal Taal

1, Fioat Bowl

IT the fuel level s incarrect, remaove the float bow!
dnd float 1pull the pivat piri aut to drop out the float,
and c¢atch the needie as it falls). Bend the Lang on the
fioaz 4 very slight amount to change the fusl leval (i iz,
317). Bending it up closes the valve sooner arnd lowers
the fuel level: bending it down raises the lewel,

169



CARBURETORS ['76 model)

Several modifications are made on the carbureiors
in such parts as the linkage mechanism and the lever
assembly. Far this reason we revise e illustraticns
and carburetor setting specifications:  Refer to the
carburetars | Z1F-32878~ | for the other svstams,

Carburetors

Tk
WAL ALY

T

1. Choke Lever

7. Fual Pipa Fitting 9. Link-shaft

3. Return Spring 10, Tap Cover

4, Plata 11, Rubber Cap

5. Throttle Stop Scrow 12, Starter Plunger
6. Contral Cable Guide 13, Mounting Plate
7. Throttle Stop Plate 14, Flaat Chamier
. Pulley 15. Drmin Plug

Table 71 Carburetor Specifications

| 1
[ | Mai Meedle et . Throttle Waive .
pe | Main Jet Air Jet P o < IF SCrew Fuel Leve!
| Tye ) Adr e ‘ et Meedle ‘ Hot jet Caraway ficDete il
T It [ i S Ea
| vM2658 | 115R 1.6 o6 | 5DL31L3 | 123 5 BT o sl
i | | I_ out {1.2620.4 in.]

*The 31 of 5DL3T-3 shows lot na,, and may vary. The 3 is the groove ra. for the C ring, counting frem e oo
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Carburetor Cross Section
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1. Taop Cover 11, Adjusting Screw
2. Mixing Chamber 12. Lock Boit

3. Throttle Valve 13. Bolt

4. Jet Needle 14, Starter Plunger
5. Aar Jet 18, Meedla Jat

6. Valve Neadle 16, Floar

7. Ovarflow Pipa 17. Piiorg Jet

8. Air Bieed Pipe 18. Starter Jet

3. Float Chamber 19, Main Jet
10. Lock Mut

CYLINDER HEAD, VALVES

When lapping is completed, check the valve stem
height and adjust if necessary.,

After grinding the valves or valve seats and befora
assembling the cylinder head, measure the installed valve
height from the bottom of the cylinder head lifter hole
to the end of the valve stem with a vernier caliper I:Fm,
320). Refer to Table 74 for the recammended repair,

Be sure 1o mark each valve so that it can be properly
matched 1o its corresponding valve seat auring assembiv,

A selection of variows thickness valve shime are
available for adjusting the valve clearance. Thers s,
hawever, 1 limit to the amount of adjuestment possible
using the shims, Resurfacing of the valve Face and valve
seat inevitably drops the valve deeper into the valve seat,
allewing the valve stem ¢nd 1o come closer to the cam-
shaft. Conseguently, a thinner shim must be used 1o
compensate for the reduced valve clearance.

Owver a period of long use and repeated resurfacing,
the valve may drop so far into the vaive seat that even
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the thinnest shim cannot give adequate clearanca. |n
this case, it is possible to grind the end of the valve stem
to reduce the walve installed height and so gain the
needed clearance (See Caution in Pg. 79).

If the valve drops so far into the valve seat that the
installed height becomes quite large, either oy 3 re-
surfacing error or heavy wear, it may be necessary to
replace the valve and remeasure the irstalled height.
I this is not successful, it will be necessary o replace
the eyvlinder head. Replacement valvs seats ara nat
availaole.

Valve Stem Height @

WHEELS, RIM, SPOKES ('76 model)

The front whea| parts are changed as shown in the
tables,

Table 72 Wheel Bearings, Qil Seals
| Front Wheel
: - i Specdometer
b H h
ub Left ub Right Giear Housing
Bearing 26203 #6203
il Seal P]A25008 PjA3I04208
Tahie 73 Rim, Spoke Size
| Spok ]
Rim Ll i .
Inner | Chuter

Front [1.85 x 19| =8-79x 134.3 mm [#‘8-*‘3‘.\{ 184.0 mm

DRIVE CHAIN OIL PUMP ("74 model)
il Pumnp Test

The riew chain oil pump has an extra lever pasition
for checking the function, Remaving the screw which
holds the lever in the right position, turn ths lever
counter-clockwise so that e small hole a1 the right
hand may align with the screw hole, and secure the
lever with the screw so that the lever will mot move
around by the engine vibration, With the lever at this
position, a fairly large amount of oil will be pumped
out ¢nabling a rapid check of the pump.
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Table 74  VWalve Installed Height Procedure

Measurement Frobable Cause Recommendation

1. Check to be sure to leave at least .16 inch (4.1 mm] of

stem end above the wide groove portion. See P4, 79,

Lass than ) 2. Interchange valve to deeper cut valve seat. Remeasurs,
Walve stem ground previoushy ) L o . .
717 mm 3. Grind valve face to drop it furthér into vaive seat,
Remeasure,

4. Replace valve, Remeasure.

Assembly  with After checking wvalve clearance,
this shim: fimal shim way be in this rangs:
37.17~37.21 mm 2:80 mm - 2.80~3.20 mm
37.22~37.26 2.75 275~3.20
37.27~37.31 2.70 ' 2.70~3.15
37.32~371.36 2.65 2.65~310
37.37~37.4 2.60 2,60~3.05
37.42~37.406 255 2.55=3.00
37.47~37.51 2,50 250295
37.52—~37.56 243 2.45~2.90
37.57~37.61 Marmal/acceptable 2,40 2.40~2.85
37.62~37.66 2:35 2.35~2.80
37.67~31.71 2.30 2.30~2.75
37.72~31.75 2.25 225270
37.77~37.81 2.20 2.20~2:65
37.82~37.86 205 215=2.60
37.87~37.97 2.10 2,10~2.55
37.92~37.96 2.05 2.05~2:50
37.97~38.01 2.00 2.00~2.45
38.02~38.06 2.00 2.00~2.40

, : ) 1. Interchange valve to shallowest cut valve seat.
Wear or grinding of valve face
. i Remeasure,
38,07 ~38.57 mm | and valve seat allowed vaive

[=d

: Grind 0.5 mm maximum off vaive stem. See

to drop too far into valve seat,
CALTION, Pz. 79, Remeasure.

Mare than Walve face and valve seat worn 1. Replace valve. Remeasure,

33.57 mm out  or excessively ground,

3

Replace cylinder head. Remeasure.




If you find the oil pump working pooriy, test the
ol pump in the following procedure, Set the motor-
cycle on the center stand, and move the oil pump lever
to the extra position for checking, Start the engine and
keep it revving at 2,000 rpm in the Tst gaar, If you find
the drive chain js well lubricated with oil within 4 couple
of minutes after starting the engine, the pump is working
properly.

If the pump does not supply any amount of ol even
al the extra position, the pump must be replaced with a
new one,

T

: osition for
kiggﬂ_ha ail pump

DRIVE CHAIN ("75, '76 model)

The drive chain is an “endless” Lvpe in which the
weakest link, the master link, has been eliminated by
constructing the chain in a closed loop, To proserve
chain strength and reliability, never cut the chain to
install it; follow the replacement procedure given in the
“Disassernbly” section of this manual, When chain re-
placement is necessary, use only the standard Fnuyma
EKG305.TO (924ink} chain for replacement, since only
this chain has been especially designed to witnstand the
extremely high torque developed by the 71 engine.

Chain construction is shown in the cross-sectional
diagram of Fig. 322, Most chain wear occurs between
tne pin and bushing and between tha sushing and raller,
rather than on the outside of the roller, This wear causes
the Thain to lengthen and invites noise, excessive wear,
breakage and disengagement fram the sprockets if the
chain is left unadjusted. If the chain is aliowed o wear
too. ‘much, the chain pitch [ie. the distance from one
reller ta the next) becomes much greater than the
wrockel pitch, causing the chain to slide up and down
the sprocket testh and wear even faster.

522

Drnve Chain
Bushing

— Raollar

Aoller Link

Pin Link

"-||.'..'\.:.':_' this il_'l'lﬂl|'
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.“‘I\_; .
reduced by providing @ rings o seal in the lubrican:
beiween the pin ard bushing, The wear between
bushing and roller can be minimized by frequent and
sulficient lubricagion,

WLt

o " A Brickl N
Ine pin ang bushing s Jreatly

Wear

if the length af the chaim is grester than the service
Hmit the chain should e replaced with a standard
Enuma EKG305TH, 92 endless-type chair,

link,
Lubrication

ricated by hand at [east ance
3 wedk or once owsry B00 m, whichever comes sooner

THe chain shauld be lua
It smould atsobe oiled dfzer riding throush rain ar on
wal roods, arter washing the motorcveio. or any oiher
time the chain appers dry

Use & hedvy ail such as SAE B0 weignt gear oil 1o
lubricate the chain. A lighter ail is still better than no
oil at all but o neavier il will stay an the chain lonoer
and pravide better luprication. Apply oil w the siges

af the roliers <o that it will penetrate ta the roiler and
bushing, and wipe ol any excess ajl,

If the chain is especially dirty, it should be washed
in Diesel oil or xerosens, and afterward soaked in a
heavy oil. Shake the chain while it is in the oil so (hat
aif will penetrate to the irside of each roller.

SPROCKETS (‘76 European modal)
The rear sprocket specification
76 European model as shown beiow,

are changed on

Table 75 Rear Sprocket Diametar

-_‘jl:anﬂar{!
8217 i,

‘ [208.0 mm]|

Service Limit
g1 ll}_[‘n.
1206.0 mm)

FRONT BRAKE ('76 modal)
On the '76 madel, the frant Brake parts specifications

are changed as shown in the tables.

Table 76  Caliper Parts

Standard Service Limit

Cylinder 1.6835~1.6854 in 1686 in
inside diameler 42.850~42.900 mm 43.}]2 rrr
Pistan 1.6875~1.6823 in 1.680 in |

| outside diameter | 42.788~42.820 mm | 42,75 mm |

h_m
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FRONT FORK ('74, 75 model)

The froat fork components, oil passage, and specifi-

cations were changed as shown below.

Front Fork Cross Section

T @3

=, l_n
d;]7=-4 i

li

1 # Y

|
i =

0~ beg p

. Steering Srem Head
L0 Hlng

. Fork Top Bolt

. Stem Head Clarmg Bolt

Fark Cowver

. Fork Cover Guide

. Steering Stem

. Inner Tube

. Duter Tube

. Dust Seal

. Cirelip

. Washer

. Dil Seal

. Fork Spring

. Cwlinder Assembly
. Soring

» Walva

. Piszon

. Cirelip

. Fark Cylinder Boit
. Axie Clamp

. Stud Bolt

. Lock Washer

. Mut

. Drain Scraw

it

Sk w

Compression Stroke

Inner Tubs
Qe Tube
Spring
Cylinder
Walwe
Fiston
Spring

(tn)

()




Extension Stroke

1. inner Tuke
2, Outer Tube
4, Sprina

|

g e

Clinder
Waive
Pigtoan
3pring

L]

—=  Waight

Fark Spring Foree Eéj"
2410 kq
240 | [ I | T
| i |
I
= N T I
| | |
|I ] |
180 [——
|
120 | /
_.| | |
80 | |
AL L [
/'/ | |7
40 | ;
| | | | | |

-10 0 20 40 B0 80 e 120 140
——p Compraession

mm

Table 77 Fork Spring Free Length

| Standard | Service Limit |
19.900in 1937 in
(305.5 mm) (495.5 mm)

Table 78 Fork Oil

| Amount | Cil level fram
Type | per side | top of tube
SAE 10W | 576 | 18707n.
non-derergent | {170 cc) | (475 mm)

FRONT FORK (‘76 model)

The front fork specifications are changed as shown
below. For the compenents and oil passage, refer to
P2 110, See above for fork spring farce,

Table 79  Fork Spring Free Length
Standard Service Limit
18.30 in. 17.90 in,
1465 mm) I {455 mm! _]
Table 80 Fark Gil
. | Amount | Oil level from
i | per side top of tube
SAEIOW | 5.9 gz. (US) [ 16.7 in. ]
fon-detergant | 1173 cc) (426 mim)
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Mufflers {"76 model)

On the 76 model, the muffler design s changed
in order to decrease the sound level as shown in Fig
5340,

REGULATOR (Frame Na, Z1F-36187~)
Regulator Testing
Qut of circuit

s 1est the regulator out of circult, First use an
anmmeler 1o check resistance between the various ‘eads,
With the meter on the Bx 10 or R x 100 scale. there
should be 1,000~ 17,1008 resistance bepween the biack
and brown leads, and no reading at all {so) betwesnam
cther two leads or between the brown or black and any
other lead, If the resistance reading resuits are any other
than Lhis, the regulater is defective.

For the second out-of-circuit check, 2 14 VO voltage
sgurce and a 16~ 17 VDC source must be available so
actual circuit conditions can be duplicated, [f the
ane spurce s any lower than 14 volts, or the other ans
lower tpan |6 volits, the test results mayv be incorrect,
If any more than 18 volts is applied, the regulator may
be damaged.

First connect the 14 VIDC source to the regulator as
shown in Fig 528
CAUTION: DO NOT connect the vaoltage source to the
regulator BACKWARDS. If the voltage is connected in
reverse even MOMENTARILY, the regulator will be
damaged.

Lsing the R x 10 or R x 100 range of the meter,
check that there is nO meter reading |se) pepween the
black lead and the blue, pink or vellow lead. |f the
meter gives any reading for any wire, the regulator is
defective.

Then connect 16 ~ 17 VDC o the regulator in the
saime manner as before [Fig, 528). With the ehmmeter
on the R x 1 scale, there should be a very low reading
when the onmmeter is connected between the black lead
and the biue, pink and vellow leads, one at a time, If
thera 15 no reading between any one or all of the leads,
or if any one reading is much higher than the other two,
the regulator is defective and must be replaced,

Mufflars

CAUTION: When making the above resistance measure-
ments with a voltage source connected 1o the regulator,
make sure that the meter leads do not touch the-black
and brown leads at the same time (i.2. do not put them
across the battery) as the meter will be damaged.

Regulater Circuit Test 'E_ZE:
Pirk -
Biue
Yellow
% d |
g Hrawn
&> Regulatar [ i
! J Lo B o R = T o T

Connector

[——Elackj
)

Power Suppaly




AUTOMATIC TIMING ADVANCER
{Frame No. Z1F-32818 ~)
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HEADLIGHT CIRCUIT {European model}

On the European made!, there is also a PASS position

of hern/passing button, This position is spring loaded,
and can be used o turn on the passing beam whether
the headlight is turned on or noL By pushing the button
tx PASS the headlight h|gh beam (passing Beam) comes
on to signal the driver af the vehi l'_|l. ahead '|"1[ vall are
EE{-‘I\ aboul 1o pass him, [h'.., passing beam shuts off as soon
as the button is released,

Advancer inspection

Fig. 531 shows the relationship between ignition
timing and engine r.o.m., and if timing differs from
the graph, the advancer should be refaced.

lgnition Timing/Engine r.p.m, Relationship

BT.0.C {2,350 = 100
A6
: a0 (1,600 = 100)
L)

_ Harn/Passing Button

vl 1000 2000 3000 4000 sS000 r.e.m

Engine Rav,

The ignition timing inspection under operating con-
dition is made with a strobe light, after adjusting the
gnition timing statically. The F mark should be aligned

ERAKE LAMP CIRCUIT (74, 75, '76 madel)
5 equipped with the brake lamp
failure indicater famp which indicates whether ar not
the brake lamp is functioning properly. Brake lamp
failure may be due to 2 burned out bulb or 1o some
ather failure in the brake lamp circult,

with the timing mark at 1,000 r.p.m. or below, and the The late madal
mark of the timing advancer should be aligned with the
350 . pim, or h|gher

urrmg mark at 2

Table 81  Indicator Lamp Operation

[ Brakes [ Components|Brake Lamo | indicator Lamp
All Normal | ©On | On

[ i Brake Lamp p 5 1

! AEpied | Burned ﬂull | ol A |

|« . | All Normal off | Off

I Not

| Appiied Brake Lamp
I_ | Burned out

Rear Brake Em
Lamp Switch -@3&]

3 [ I

Cff Flashes

Headlight Circuit Front Brake

Lamp Switch

Igrution Switch Regulator

Brawn Brake/Tail Lamp

o

s [ [ L

Blue'-!:l-::}-EuF

Bk v = =B kY
\

Fliod = Je}= Fad

oy
i

i
x
=
1B
=
2

Battory

naicator Lamp

Grean!/¥YWhits

| ]
Bi—Tt

Brake Lamp Failurs
Indicator Switch

B
Grean/Wh) e
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Brake Lamp Circuit Trouble
Brake lamp circuil inspection involves the front brake
lamp swilch, rear brake lamp switch, brake lamp, brake
lamp failure indicator switch, brake lamp (ailure indi-
cator lamp, and wiring,
[1] Front brake lamp switch inspection
eDisconnect the front brake lamp switch leads,
e5:t an chmmeter to the R x T range, connect the meter
to the swiltch terminals, and determine whether or nat
there is continuity whenever the front brake lever s
squeezed. 1T there is no continuity, feplace the switch.,

MOTE(when the front brake lamp switch is replaced
for a new onel:
IT brake fluid spills when the switch is removed,
painted or chromed surfaces may become damaged.
If any fluid spills on the fender or elsewhere, wipe
it up immediately,
2 Apply a small amount of a non-permanent locking
agent such as Kawasaki Liguid Lock-K to the switch
threads before mounting the switch, However, o
that no Lock-K will get mixed in with the brake
fluid, do not apply any on the lower fourth of the
threads.
After the switch has been installed, air bleed the
front brake lines.

[P

[I1] Rear brake lamp switch inspection
#[isconnect the rear brake lamp switch leads

®|nspect in the same way that the front brake lamp

switch was inspected. If there is no continuity when-
ever the rear brake pedal is depressed, replace the
switch.

[111] Brake tamp failure indicator switch inspection
I. Turn on the ignition switch, and apply the brakes,
At this time the indicator lamp should go on,
With the brake applied, remove the brake lamp bulb,
At this time the indicator |amp should =till be liv
3. With the brake lamp bulb removed {step 2), releasc
the brake. The indicator lamp shauld flash at a rate
of 50~170 times 2 minute.
If the above conditions are mes, the braks lamp
fallure indicator switch is functioning properly.

[

[I1V] Brake lamp circuit inspection

lin all the measurements the - meter lead goes to chassis

ground)

I. Even though the brake lamp lights, the indicator
lamp does not go on:

sMeasure battery voltage,

#Turn on the ignition switch.

®5et 2 voltmeter to the 30 VDC range, and connect

the meter to the vellow indicator switch lead and to

ground without disconnecting the indicator switch,

[t the voltagg is less than battery volwage, the wiring is

defective,

Brake Lamp Farlure Indicatar-
Switch ;




®hleasure the voltage between the green/white indicator

switch lead and ground, |If the voltage js less than
batiery voltage, the indicatar lamp is burned out: if the
valtage is the same as battery voltage, the indicator
swilch is defective.

2. The brake lamp is. burned out, and, with neither

brake applied, the indicatar lamp doesn't flash

A, theindicator lamp-lights without flashing

®Measure battery valiage,

®Turn on the ignition switch,

*Set a volimeter 16 the 30 VDO range, and measure the
voitage between the vellow indicatar switch lead and
ground. |F the voltage is less than battery voltage, the
indicator switch is defective: if the voltage 1s the same
a5 the battety voliage, either the front ar the rear
brake lamp switch is defective

b. the indicator lamp does nat light

®Measure batiery valtage,

®Turn on the ignition switch,

5¢t a voltmeter to the 30 VOO range, and measure
the voltage between the green/white indicator switch
Tead and ground., If the voltage is less than battery

voltage, the indicator lamp is burned out: if the voltage

is the same as barttery voltage
defective,

» the indicator switch js

3. Although the brake lamp is not burned aut, the

indicator lamp either lights even when neither brake
is being applied or flashes:
4, the indicator lamp does net go off when the brake is
refeased
®If the brake lamp also won't go off when the brake is
released, the brake lamp switch is defective; if it doesn’t
light, the indicator switch is defective.

Turn Signal Circuit

179

b. the indicator lamp fiashes

®Mcasure the battery voltage.

®Turn on the ignition switch,

®5el a voltmewr to the 30 VDO range, and connect
the meter 1o the yellow indicator switch |eag and to
ground. Apply one of the brakes, and note the viltage,
If the voltage is less than battery voilage, the wiring s
defective; if me voltage is the same as battery voltage
the indicator switch is defective.

TURN SIGNALS ('76 madal)

A wiring diggram of the wrn signal circuit is shown
in Fig. 540. When the ignition switch is in the On po-
sition and the wren signal switch is wrned to R or L,
4 ground is provided for the circuit so current can flow,
Current to the right or left wrn signals flows through
the closed contacts and the resismance wirg inside the
wrn signal relay, and the rn signals go on, The
resistance wire quickly heats up, expands, and zllows
a spring to pull the contacts open, When the con tacts
have opered, the gircuit is broken, the wm signals oo
off, and the resistance wire cools and contacts, closing
the contacts so that the cycle can pegin again, The
turn signal alarm sounds on and off alternately with
signal lamps. The R or L indicatar light in the turn
signal circuit flashes on and off with the tern signais
to indicate that they are working properiy. When the
hazard switch is pulled up with the ignition switch
ON or PARK position, all the turn signal lamps and
indicator lamps flash on and off,

Since the wrn signal relay is designed to operate
correctly only when twa turn signals (one front and ane
rear] and the turn signal indicator light are prooerly
connected in the circuin, trouble may result from 3

540

Turn Signal Hazard Hazard
Switch Switch Helay Batrary
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purned out bulb, a bulbh of incorrect wattags, or locse
wiring, as well as from a defect in the relay iself. In
general, If the trouble with the circuit is common
poth right and left wrn signals, it is prabably caused by
1 defective turn signal relzy, although it may be due to
a bad switch, wiring, or battery, If the rouble is with
anly ona side — either right or left — then the relay is
not af fault since the same relay is used far both sides,

TLo 1 signal trouble
| Disetther rignt nor (et turn signals come on atall:
#Check that oattery valtage is normal.
slinpiug the turn signal relay leads in the left side
cover and use an ohmmeter to check that there is
continuity (close to zero ohms) between the relay

terminals, If there is no ohmmeter reading, or if
there is several ahms resistance, replace the relay for
a new one.

off the relay checks good, turn the meter to the
30 WDC scale and connect the + metsr lead to the
brawn lead that was unplugged from the relav, and
cannect the — meter lead to the black lead.
oWith the ignition switch on, firse switch the twrm
signal switch 1o the R and then to the L position,
The meter should register battery voltage at either
position. |f pattery valtage is read on the meter dut
the turn signais will still not work when the relay is
connected, then recheck all wiring connections.

ViU A

®|f there 5 no meter reading 4t nejther swlitch posi-
rions, disconnect the — meter lead and connect the
— meter lead (o the orange lead 1o check the voitage,
If there is no meter reading, the fuse, ignition switch
turn signal switch, or wiring i at _7',1,_:|.-_ If barters
voltage is read on the meter, the turn signal ralay
diede 15 defectve and should be replaced with new

onea,

on ar flash too slawly;
sCheck that battery voltage is not low,
®Check that all wiring connections are good,
®Check that the turn signal bulbs and indicator bulb
are of the correct wartage.
oif zil of the above check good, replace the relav
(3)A single lamp on one side comes on and stavs on:
‘®Either the lamp that does not come on is buined
out or of the incorrect wattage, or the wiring is
broken or improperty connected.
(4iMeither lamp on one side comes on:
#lnless both lamps for that side are burned out, the
trouble is with the turn signal switch.
[51Flzshing rate is too fast:
®lf this occurs on both the right and leftsides, chack
that the battery is mot being overcharged. If the
Myvwheel magneto and battery voltage are normal
replace the wirn signal relay.
®[f this occurs on only one side, one or both af
wrn signal bulbs are of too high a wattage
(&) Turn signal alarm does not sound
o heck the tum signal operation
8Hemova the headlight unit
®Unpiug the ajarm 3 pin connector in the neadligh:
housing.
®Turn the meter to the 30 VDC scale and connsct the
+ meter lead 10 the brown lead and the — meter lead
to the orange tead,
®With the ignition switch on, first switcn the [ren
signal switch to the R and then to the L position.
The meter should read battery voltage and zero
alternateiy on each positien. I it does not, check the
wiring connections; if the meter read is normal, the
alarm is defective and must be repldced with new one




Testing the hazard circurt

Before testing the hazard circuit, check the ignitian
switch connections and turn signal operation,

Table 82 shows the internal connections af the
hazard switch. Ta check: the switch, disconnect the
hazard switch lead plug under the fuel tank, and use an
ohmmeter to verify that there is continuity betwesn all
the connections that are listed in the table, If the switch
has an open or shart, the switch must be replaced,

Table 82  Hazard Switch Connections

Cola: [ Green Slate | Crange
[ Off

0 —— =

On | & i = i 9

*lnplug the hazard relay leads from the relay terminals
inn the right side cover

®5et the meter to the 30 VIC scale, connect the meter -
lead to the brown lead and meter — lead to the orange
lead

*Pull up the hazard switch, and switch the iznition
switch 1o ON and then PARK. The meter should read
wattery voltage with the ignition switch on bath posi-
tions. |f battery voltage isread on the meter, the relay
is defective and should be replaced with new one. If
the aniy one of the positions is good, the hazard ralas

dicdes assembly s defective and should be repiaced
with new one,

®If there is no meter readings on both switch positions,
dizconnect the brown lead and red lead fram the diodes
assembly. Connect the meter + lead to the brown lead
and the meter — lead to the ground, Pull up the harard
switch and turn the ignition switch to ON, | battery
voltage is read, the relay diodes assembly is defective
and must be replaced with new one: if there is no
meter reading, check all wiring connections.
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IDEX

Adjustment

Brake, rear
Breaker pOIRLEAD: s sl 14
Camshaft chain
CarbUFBLON w s csie st dni s
Chain oil pump
Clutch
Drive chain
Headlight

HGTH st it faan
[dle speed
lgnition timing
Shock absorbers, rear e,
Spark plug gap
Steering play

Throttle cables .,

Thrattle BHD o cesrrsrnisssisenrasins

TIMing, YaIVe et v

Valve |iftér clearance ........,

Wheel bafaree: ..o sreons
AIEEIBAMBE it G 26, 71, 159, 167
g g 3 LT THE Gy 1o o e et O 12
Automatic timing-advancer ...........ooiiiiees 41, 125 177
BUMEE = s s e e, a3
BAEIBIY vt st s e s s s St 120
Brake, front ...cevoeeue. g ot R 18, 58,103
Brake, [amp CIrCUIT . v uesessssmmrnrsssssssesssstesssssses 131,177
Brake lamp switches ..., P LINPI .
Brakereer: s 3, 108, 158
Breaker points o R S R 14,40
Bréakar oil s i s i s 95
CamehatEEnail s s s 16, 30, 50, 77
EAAERIEEE woceconn s o v 16,30, 76
Carburetors ... 11, 27, 71, 153, 154, 159, 160, 167, 170
CAIn, CAMSHATT ceevrerrvsranreeesen serserssmresssssns 16, 30, 50, 77
CRain COVEr imiie = R, -
EHain, detva ... ... 18, 68,100, 102
Elain il pumps s i i 20, 37,100
Ehiuteh: aoennadsmeimankams wein 13, 38, 41, 56, B6
Clitoh cable o nemmsainimas it s 13, 56
Coils: IBOom s meams s i i fasn 30
Condensers . o.ocoeeicsarme 471,123
ORI TG s o et i s S e a3
Contact Breaker POINTE e ioe s e P4
Coupling, FEar Wheel o e e ceerrmreea s res [ Qi
Crankshaft onimnaasnsg 0. B3
Cxelimderfead ssnnninmsnna e e 31,12
o T PR - e it S S BB s 33 82
B TET o | 18,58, 103
EIVE SR o crr s s e e o s 19, 68, 100, 102, 173
EIrive SHATL ooveir e ererrer s crmrnssrit s e s ssinns iasines 48, 49
B3 =T 5 R e 39,1135, 1561
e BT i i il s e rere e 43 43

187

Engine removal 5

Engine sprocker

Filter, air
L1 e
Float level, carburetor
Front fork o,
Fuel line ¢leaning
Fuel tank
Fuel tap

Generator ... 15
FIENIBAr oo 188
Head, cvlinder 77
21,133

23

20

lgnition system 23
Ignition timing 57
Indicator lamps 58
REICRTBERERY .. i i e 47,82
Lubrication, BEneral ..o, 14
Lubrication system, engine ...~ 93
R B s T 26,113,176
CHERrasAReY s eanr 935
Ot aanme, BaINe . i 140
i 5 43, 95
Qil pump, chain 20, 37, 101, 171
Oil pump, engine ..o, 43,93
Output shaft 48, 49

L A O 117
B e L RS Sk e mmemm s s, 118, 176
3 e e 34,96, 11
3 L e 34, 82 84
Shift mechanism .. oo am arann. 42,48, 88, 91
Stvock ADSHrbers, Tront ..o e 63,110
SHockabsorbers, regr oo o FTOER 113
SPArk BlUBS e , 123,125
3DECIA LO0I ittt 135
Specification table b
Speedometer 37, 134
Speedometer Cable ..o, v IB
BEORAS A e 54,96, 171
>pracket, engins ., 39 102
SORCEEBL TR wimsiesmimiousimmising 68,102, 173
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Yez: Model, Beginning Frame No.| Remarks
1873 Z1 Z1F-00001~
11874 Z1A Z1F-20001~ Brake lining wear indicator added
" ” Z1F-32818~ Carburetors changed
1975 Z1B Z1F-47500~ Drive chain changed, drive chain oil
pump discountinued
1976 KZ900-A4 Z1F085701~
{US model) } Carburetors, air cleaner changed
= Z900-A4 "
(European model) Dual disc adapted on European model
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