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{Unit Conversion Table List of Ahbreviations

cc X 0610 = cuin ABDC after botiom dead center
cc x .02816 = oz (imp} ATDC after top dead center
cc x .03381 = oz {US} BBDC hefore bottom dead center
cuin X 18.39 = cc BDC bottom dead center
ft-lbs x 12 = inlbs BTDC before top dead center
ft-lbs x  .1383 = kg-m ce cubic centimeters
gal {imp} x 4546 = litres cuin cubic inches
gal {imp) x  1.201 = gal (US} ft foot, feet
gal (US} x 3.78563 = liters fr-lbs foot-pounds
gal (US) x .8326 = gal {imp) gal gallon, gatlons
grams x .03527 = oz hp horsepower
i X 2540 = mm i inch, inches
inlbs x  .0B33 = filbs in-b inch-pounds
intbs x 0116 = kg-m kg kitogram, kilograms
kg x 22046 = Ibs kg/cm? kilograms per square centimeter
kg x 35274 = oz kg-m kilogram meters
kg-m x 7.233 = ftibs km kilometer
kgm x 86.796 = in-lbs kph kilometers per hour
kg/em? x 1422 = lbs/in® Ib, ibs pound, pounds
km x .6214 = mile ths/in? pounds per square inch
Ib x .4B36 = kg Hr liter, litre
Ib/in? x  .0703 = kg/cm’ m meter, meters
litre x 28.16 = oz {imp} mi mile, miles
litre x 33.81 = o0z {US) mm millimeters
litre x  .8799 = gt {imp) mph miles per hour
lire x 1.0667 = gt {US) oz OUNCE, OUNCes
metre x 3.281 = ft psi pounds per square inch
mile x 168093 = km qt quart, quarts
mm x 03937 = in rpm revolutions per minute
oz {imp} x 3551 = cc sec second, seconds
oz {US) x 2957 = cc S5 standing start
oz (weight) x  28.35 = grams TDC top dead center
gt {imp) x 1.1365 = litre " - inch, inches
gt {imp) x 1.201 = qt (US}) r/min revolutions per minute
gt {US) x 9463 = litre ¢ liter, litre
gt (US) x  .B326 = gt {imp) kPa kilo-Pascals
kg/cm® x 98,07 = kPa
Ibs/in® x 6.896 = kPa
kPa x .1450 = Ibs/in?
°C > °F: 9{°C +40) _40="F

oc. BLF +40)
9

°F - —40="C
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WARNING
CONTAINS
ASBESTOS

Breathing asbestos
dust is dangerous
to health

Follow safety
tnstructions

This warning may apply to any of the following
components or any assembiy coniaining one or
more of these components:—

Brake Shoes or Pads
Clutch Friction Material
Gaskets

Insulators

SAFETY INSTRUCTIONS

#0perate if possible out of doors or in a well
ventilated place,

ePreferably use hand tools or iow speed tools
equipped, if necessary, with an appropriate dust
extraction facility. |f high speed tools are used,
they should always be so equipped.

®{f possibie, dampen before cutting or drilling.

eDampen dust and place it in properly closed
receptacle and dispose of it safely,

Kawasaki Heavy Industries, Ltd. accepts no liability
for any inaccuracies or omissions in this publication,
although every possible care has been taken to make it
as complete and accurate as passible. All procedures
and specifications subject to change without prior
notice, and may not apply to avery country.




Foreword

This manual is designed primarily for use by motorcycle mechanics in a properly equipped shop,
although it contains enough detail and basic information to make it useful to the motorcycle user
who desires to carry out his own basic maintenance and repair work. Since a certain basic knowledge
of mechanics, the proper use of tools, and workshop procedures must be understood in order to carry
out maintenance and repair satisfactorily; the adjustments, maintenance, and repair should be carried
out only by qualified mechanics whenever the owner has insufficient experience, or has doubts as to
his ability to do the work, so that the motorcycle can be operated safely.

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

Whenever you see the symbols shown below, heed their instructions! Always follow safe operating
and maintenance practices.

This warning symbot identifies special instructions or procedures which, if not correctly
1 followed, could result in personal injury, or loss of life.
This caution symbol identifies special instructions or procedures which, if not strictly
observed, could result in damage to, or destruction of equipment,
“NOTE" indicates points of particular interest for more efficient and convenient operation,
This manual is divided into the following sections:
(1) Adjustment
The adjustment section gives the procedure for all adjustments which may become necessary
periodically and which do not involve major disassmbly.
(2) Disassembly
This section shows the best method for the removal, disassembly, assembly, and installation
which are necessary for maintenance and repair. Since assembly and installation are usuaily the
reverse of disassernbly and removal, assembly and installation are not explained in detail in some
cases. instead, assembly notes and installation notes are provided to explain special points,
(3) Maintenance and Theory of Operation
The procedures for inspection and repair are described in detaii in this section. An explanation
on the structure and functioning of each of the major parts and assemblies is given to enable the
mechanic to better understand what he is doing.
{(4) Appendix
The appendix in the back of this manual contains miscelianeous information, including a special
tool list, a torque table, a table for periodic maintenance, and a troubleshooting guide.

Since this Service Manual is based on units of the KZ7560 presently on the market, there may be
minor discrepancies between some vehicles and the illustrations and text in this manual. Major changes
and additions pertaining to later year units wiil be explained in a supplement following the appendix
or by a new edition,

Places marked with an asterisk {*) indicate where the latest revisions or additions have been made
in the text over the previous edition.
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Model Identification




Dimension
Overall length

Overal! width
Overall height

Wheelbase
Road clearance

Dry weight

Fue! tank capacity

Performance
Climbing ability
Braking distance

Minimum turning radius

Engine
Type
Bore and stroke
Displacement

Compression ratio
Maximum horsepower

Maximum torque
Valve timing
Iniet

Exhaust

Carburetors

Lubrication system

Engine oil

Engine oil capacity

Starting system

fgnition systern

Ignition timing

Spark plugs

Transmission

Type

Clutch

Gear ratio:  1st
2nd
3rd
4th
5th

SPECIFICATIONS b5

[ ] L 4 L
Specifications
us 2,150 mm
European 2,180 mm
us 8656 mm
European 815 mm
us 1,196 mm
European 1,115 mm
1,450 mm
us 145 mm
European 155 mm
218 kg
145 ¢
26°
12 m @50kph
25m
DOHC 2 cylinder, 4 stroke, air-cooled
78.0 x 78.0 mm
745 cc
8.5:1
55 HP @7,000 rpm, (G) 51 HP @7,000 rpm
6.0 kg-m @3,000 rpm, (G) 6.1 kg-m @3,000 rpm
Open 30° BTDC
Close 50° ABDC
Duration 260°
Open 70° BBDC
Close 30° ATDC
Buration 280°

Mikuri BS 38 x 2

Forced lubrication {wet sump)

SE class SAE 10W40, T0Wb0, 20W40, or 20W50
4.0%

Electric and kick

Battery and coil

From 5° BTDC @1,000 rpm to 30° BTDC @3,750 rpm

NGK BGES or ND W20ES-U

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

2.33 {35/15)

1.63 {31/19)

1.27 {28/22)

1.04 {26/25)

0.89 {24/27)
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SPECIFICATIONS

Primary reduction ratio
Final reduction ratio
Overall drive ratio

Electrical Equipment

Generator {Dynamo)

Regulator

lgnition coil

Battery

Starter

Headlight type us
European

Headlight Us
European

Tail/Brake tight us
European

Speedometer light

‘Tachometer light

Neutral indicator fight

High beam indicator light

Turn signal/Running

position lights us

Turn signal lights Us

European

Turn signal indicator light

Qil pressure indicator light
Brake light failure indicator light
Horn

City light European
Frame
Type
Steering angle
Castor
Trail
Tire size Front
Rear
Suspension Front
- Rear
“.._ Suspension stroke Front
‘ Rear

" Front fork oil capacity (each fork}

Front fork oil type

Brakes
Type Front and Rear
Effective disc diameter Front
Rear

(©): German model
Specifications subject to change without notice, and may not apply to every country.

2.48 (57/23)
2.38 (38/16)
5.23 (@Top gear)

Nippon Denso 037000-1330
Shindengen SH221-12
Nippon Denso AJPG36
Nippon Denchi GM14Z-3A {12V 14AH)
Mitsuba SM-224

Sealed Beam

Semi-sealed

12V b0/35W

12V 45/40W

12V 8/27W (3/32 CP)

12V B/21W

12V 3.4W

12V 3.4W

12V 3.4W

12V 3.4W

12V 23/8W
12V 23W
12V 21W
12V 3.4W
12V 3.4W
12V 3.4W
12V 2.5A
12V 4w

Tubular, douhle cradle
39° to either side
26.5°

105 mm
3.25H-19 4PR
4.00H-18 4PR
Telescopic Fork
Swing arm

140 mm

80 mm

176 ~ 184 cc
SAE 15W

Disc brake
250 mm
230 mm
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Engine Performance Curves
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ADJUSTMENT 9

Adjustment

SPARK PLUGS _

Neglecting the spark plug eventually lcads to difficult
starting and poor performance. 1f the spark plug is used
for a long period, the electrodes gradually burn away
and carbon builds up along the inside part. In accor-
dance with the Periodic Maintenance Chart (Pg. 195}, the
plug should be remaved for inspection, ¢leaning and to
reset the gap. |If the center electrode is fairly worn
down, the plug should be replaced and the plug gap
set to the specificd gap.
®Remove the spark plugs using a spark plug wrench,
®Clean the spark plug preferably in a sand-blasting

device, and them clean off any abrasive particles. The
- plug may alio be cleaned using a high flash-point sol-
vent and a wire brush or other suitable tool.
eMeasure the gap with a wire-type thickness gauge. The
gap should be 0,7~0.8 mm; if it is not, carefully bend

the outer electrode, with a suitable toal to obtain the

correct gap.
Spark Plug Gap

== 0.7~0.8 mm

oTighten the spark plugs in the cylinder head with
2.5~3.0 kg-m (18.0~22.0 ft-lbs}) of torgue.

NOTE: Refer to electrical maintenance. section, page
181, for detailed spark plug information. '

IGNITION TIMING

- Ingorrect ignition timing can cause poor performance,
knocking, overheating, and serious engine damage. Perl-
odic adjustment will be necessary to compensate for
wear. of parts, and the ignition timing must be checked
whenever ignition related parts have been disassembled
or replaced.

Correct ignition timing is achieved by first obtaining
the correct .cgntact breaker .point gap (this can also be
achieved by adjusting the dwell angle to the specified
amount) and then changing the position of the adjusting
plate. Often the first step returns the timing very close
to the correct original setting, Once the timing has been
adjusted, it may be checked for-accuracy by the use
of a strobe light.

Point Gap Adjustment (using a thickness gauge):

®Remove the contact breaker cover.

®Clean the points with glean paper or cloth or using
an oil-free solvent. A business card soaked in trichioro-
ethylene can be used to remove traces of oil. To repair
light damage, use emery cioth or an oflstone. If the
points are badly worn down or damaged, or if the
spring is weak, replace the contact breaker,

sbubricate peint cam oil felt sparingly with suitable
point cam lubricant. Do not overlubricate. Replace
oil feft if it is worn.

slsing a 17 mm wrench on the crankshaft, turn the
engine counterclockwise until the contact breaker
points are at their widest opening.

sDetermine the size of the point gap with a thickness
gauge. The proper gap is 0.3 ~ 0.4 mm.

e|f the gap is incorrect, loosen the c'ontac_t breaker
“base screw just enough to allow the base to move.

" Open the peints using a slot screwdriver on the contact

breaker base pry point, and insert a blade thickness of
0.35 -mm between the points. Tighten the contact
breaker base screw, and remove the blade. Again
turn the - crankshaft, and recheck the point gap.

Point Gap Adjustment {using a dwell angfe tester):
The most precise means fo set the point gap is to
use a dwell angle tester Instead of a thickness gauge.
If a dwell angle tester is available, adjust the dwell
angle (point gap) in the following manner.
NOGTE: The dwell angle is the angular range for which
the contact breaker heel is off the cam lobe. This aliows
the current to flow in the ignition coil primary winding.

- #Remove the contact breaker cover.

oClean the points with clean paper or cloth or using
ah oil-free solvent, A business card sozked in trichloro-
ethylene can be used to remove traces of cil. To repair
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fight damage, use emery cloth or an oilstone. If the oTurn the crankshaft sa that the “F” mark on the timing
points are badly worn down or damaged, or if the advancer is aligned with the timing mark as shown in
spring is weak, replace the contact breaker. Fig. 5.

el ubricate point cam oil feit sparingly with suitable
point cam lubricant. Do not overlubricate. Replace
oil felt if it is worn.

oConnect the dwell angle tester (—) lead to chassis
ground {such as the frame or crankcase} and the (+)
lead to the contact breaker terminal.

olf the dwell angle fester is calibrated in degrees, turn
the selector knob to the lowest cam lobe setting.

®Connect an ohmmeter set to the R x 1 range across
the contact breaker points by securing one lead to
chassis ground (such as the crankcase), and attaching
the other lead firmly on the contact breaker terminal.

®5tart the engine, and let it idle (befow 1,050 rpm).

Make sure that no tools, clothes, or meter

leads ever touch the spinning crankshaft.

Touching the crankshaft of a running engine couid

inflict an injury.

#Note the reading on the tester. The dwell angle speci-
fication is 185~200° for a tester calibrated in degrees
and 51.4 ~55.6% for one calibrated in percentage. If
the tester setting is for more than one cam lobe, the
reading on the tester must be muitiplied by the cam
lobe number to obtain the true dweli angle.

eLoosen the stator plate screws {3} just enough to

allow the plate to move.
Tabie 1  Relation between Seiector Knob Setting eUsing a screwdriver on the adjusting plate pry point,
and Meter Reading? turn the plate until the contact breaker points are
just at the starting to open. The ohmmeter needle
starts to rise when the points just begin to open. At

Seiector Knob Setting | Dwell Angle Tester Reading

i oyl 185.0 ~200.0° this point, tighten the stator plate screws (3},
2 cyls. 92.5~100.0°

3 ¢yls. 61.5~66.5°

4 cyls, 46.5~50.0°

T Running the engine at idling speed.

e|f the dwell angle is not the same as the specification,
loosen the contact breaker base screw just cnough so
that a slot screwdriver at the contact breaker pry point
will be able to change the gap [Fig. 3). Adjust the gap
until the dwell angle specification is obtained. Tighten
the scrow.

®Stop the engine, disconnect the tester,

Timing Test (Static):

#Check the point gap, and adjust if necessary.

#\With the ignition switch turned off, turn the engine eTurning the crankshaft counterclockwise, check to see
stop switch to one of the “OFF” positions to make if the “F" mark is aligned with the timing mark when

the ohmmeter flicker easier to read. the needle jumps. |f not, readjust.




eDisconnect the ohmmeter leads, and turn the engine
stop switch back to the “RUN?” position,
oCheck the point gap.

Timing Test (Dynamic)

oCheck the point gap, and adjust if necessary.

®Connect a strobe light in the manner prescribed by
the manufacturer in order to check the ignition timing
under operating conditions. One example is shown
in Fig. 8.

Dynamic tgnition Timing Test .

1. Ignition Coil 3. Strobe Light
2. Spark Plug Lead

®S5tart the engine, and direct the light at the timing
mark, At idling speed the timing mark and the “F”
mark on the timing advancer must be aligned for
correct low rpm ignition timing. At 3,900 rpm or
higher the timing mark and the pair of lines on the
timing advancer as shown in Fig. 9 must be alighed
for correct high rpm ignition timing. [f both low and
high rpm ignition timing are incorrect, adjust the
timing as just explained. If either low or high rpm
ignition timing is correct but the other is not, examine
the timing advancer mechanism (Pg. 180),

®(Check the point gap.
®Install the contact breaker cover.

ADJUSTMENT 11
CAMSRAFT CHAIN

Camshaft chain and chain guide wear cause the chain
to develop slack, which will cause noise and may result
in engine damage. To keep the chain from making
noise, periodic adjustment is necessary in accordance
with the Periodic Maintenance Chart (Pg. 195},

However, if the adjustment fails to keep the chain
from making noise, the chain guides have probably
worn past the service limit and will need to be replaced.
NOTE: The camshaft chain must be adjusted when the
cylinder head cover is in place. Adjusting the camshaft
chain with the cylinder head cover removed will result in
improper adjusiment.

During camshaft chain adjustment, never
touch the engine and exhaust pipes or

you may suffer burns.

To adjust the camshaft chain:

eRemove the contact breaker cover,

®Remove the chain tensioner cap and O ring.

®Turn the crankshaft counterclockwise while watch-
ing the push rod {in the center of the push rod guide)
mave in and out. Continue turning the crankshaft
counterclockwise until the push rod again reaches the
innermost position, and then stop.

NOTE: Do not turn the crankshaft backwards (clock-

wise). Turning the crankshaft backwards may cause

improper adjustment.

eLcosen the locknut, and screw in the push rod guide
until the ends of the push rod guide and push rod
are flush.

1. Locknut
2. Push Rod Guide
3. Push Rod
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v Be sure that the ends are flush. Never

_‘_CAUTIU_@ overtighten the push rod guide after the

ends are just flush, or the tensioner or chain may be-

come damaged.

#Tighten the locknut, and install the chain tensioner
cap and O ring.

®nstall the contact breaker cover,

VALVE CLEARANCE

Valve and valve seat wear decreases valve clearance,
upsetting valve timing. I valve clearance is left unadjust-
ed, the wear will eventually cause the valves to remain
partly open, which lowers performance, burns the valves
and valve seats, and may causc serious engine damage.

Valve clearance for each valve should be checked and,
if incorrect, adjusted in accordance with the Periodic
Maintenance Chart (Pg. 195) and any time that clearance
may have been affected by disassembty.

When carrving out adjustment, be careful to adjust
within the specified clearance. Adjusting to a larger
value will both disturb valve timing and cause engine
noise.

NOTE: Valve clearance must be checked when the

engine is cold.

To check and adjust the valve clearance:

sRemove the fuel tank (Pg. 32).

®Remove the spark plug cap fram both plugs.

eDisconnect the ignition coil blue lead and yellow/red
lead {Fig. 105).

#Take out the bolts, puts, flat washers, and lock washers,
and remove the brackets connecting the cylinder head
cover to the frame (Fig. 105},

#Remove the cylinder head caver bolts (14}, and lift the
caver off the cylinder head and out of the way {Fig.
107).

sRemove the contact breaker cover.

elsing a 17 mm wrench on the crankshaft and checking

one valve at a time, turn the crankshaft so that the

cam [obe (highest part of the cam) is pointing directly
away from the valve lifter.

Valve Clearance Measuremeant

0 B

1. Valve Lifter
2. Cam Lobe

®Mcasure the clearance between the cam and the shim

in the top of the valve lifter. The correct clearance is
0.05~0.10 mm.

Clearance

o|f the valve clearance is incorrect, continue the follow-
ing procedures to replace the present shim with a new
shim, which will give the proper clearance.

NOTE: If there is no clearance between the shift and
cam, select a shim which is several sizes smaller and then

‘remeasure the gap once it is installed,

oUse the valve lifter holder {(special tool}, according to
the following instructions, to hold the valve lifter
down; and then remove the shim. :
OTurn the crankshaft so that the cam points away
from the lifter. Position the notch in the lifter so
it points toward the opposite camshaft. This will
allow the shim to be lifted and grasped later.

" cTurn the crankshaft so that the cam is pushing the

lifter down.
“OFit the tool in place,

Valve Lifter Holder @

3, Camshaft
4, Valve Lifter Holder

1. Valve Lifter
2. Shim



oTurn the crankshaft in the proper direction so that
the cam points away from the lifter, and remove the
shim.
NOQTE: The camshaft rotaies in the same direction as
the crankshaft. :
it When the valve lifter holder is fitted to a
_CAUUO@. valve assembly, and the crankshaft fis
turned to rotate the camshaft, it MUST bhe 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 camshafts are unbolted instead of using
2 special tool to remove the shims, see information an
valve timing (Pg. 119) and camshaft instailation {Pg. 38)
before tightening the shafts in place.
eCheck the present shim thickness {shim size} which is
printed on the shim surface, and referring to the Valve
Adjustment Chart (Pg. 199), select a2 new shim which
brings valve clearance within the specificd limits.
Shims are available in sizes from 2.2 ~ 3.4 mm, in
increments of 0,05 mm.
®|nsert 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,
1. Do not put the shim stock under the
_ shim. This may cause the shim to pop
out at high rpm, causing extensive engine damage.
2. Do not grind the shim. This may cause it to fracture,
causing extensive engine damage.
NOTE: If the smallest shim does not sufficiently
increase clearance, the valve seat is probably worn,
In this case, (a} repair the valve seat (Pg. 125},
(b) grind down the stem lightly {Pg. 123}, (¢} then
recheck the clearance.

THROTTLE CABLES

There are two throttle cables, the accelerator cahble
for opening the butterfly valves and decelerator cable
for closing them. [f the cables are too loose from
gither cable stretch or maladjustment, the excessive play
in the throttle grip will cause a delay in throttle response,
especially at low rpm. Also, the butterfly valves may not
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open fully at full throttle. On the other hand, if the

cables are too tight, the throttle will be hard to control,

and the Idiing speed will be erratic.

To adjust the throttle cable play:

e oosen the locknuts and screw the adjusting nuts in
fully at the upper end of the throttle cables so as to
give the throttle grip plenty of play.

®Turn out the decelerator throttle chale adjusting nut 3
turns. There must still be play in the throttle grip; if
there is nat, loosen the locknut at the lower end of the
decelerator cable, turn in the adjuster to create a smail
amount of play, and retighfen the locknut.

oTumn out the decelerator throttle cable adjusting nut 3
turns. There must still be play in the throttie grip; if
tighten the locknut.

®Turn in the decelerator cable adjusting nut until 2 ~
3 mm of throttle grip play is obtained. Tighten the
locknut.
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CARBURETORS

Although seme internal carburetor parts can be
adjusted by replacement, repositioning, etc., these ad-
Justments are covered in the maintenance section of
this manual. The following procedure covers the
Idling adjustment, which should be inspected during
periodic maintenance or whenever the idling setting has
been disturbed.  This procedure also includes the
necessary steps for gbtaining proper carburetor syn-
chronization.

When the idling speed is toa low, the engine may stall;
when the idling speed is too high, the fuel consumption
becomes excessive, and the resulting lack of engine
braking may make the motorcycle difficult to control.
Poor carburetor synchronization will cause unstabie
idling, sluggish throttle response, and reduced engine
power and performance.

The following procedure consists of four parts:
pretiminary checks, preliminary adjustment {sometimes
necessary), idling adjustment, and carburetor synchro-
nization,

Preliminary Checks:
eln order to obtain correct idling adjustment, first
check the following and adjust if necessary:
Engine Oil (Pg, 196)
Spark Plugs (Pg. 9)
Ignition Timing {Pg. 9 )
Cylinder Compression (Pg. 128)
Air Cleaner Element {Pg. 112)
Air Cleaner Duct and Carburetor Holder Leakage
(Pg. 33)
Camshaft Chain {Pg. 11}
Valve Clearance (Pg. 12}

Preliminary Adjustment:

If the engine idling is especially rough, it may be
necessary to synchronize the butterfly valves before
making the idling adjustment:
eRemove the carburetors from the engine (Pg. 33 )

leaving the accelerator and decelerator cables connected.

olf the butterfly valves do not close at the same time
by visual vinspection, synchronize them using the
following procedure:

oBack off the lever stopper screw and the idling screw
so there Is enough clearance to allow the butterfly
valves to seat in their bores.

OTurn the idling screw in until the butterfly valves
just begin to open and there is a slight gap between
the valve and bore.

Oloosen the Jocknut and turn the balance adjuster
screw to obfain the same gap betwceen the butterfly
valve and the bore in each carburetor,

OTighten the locknut,

oBack aut the Idling screw again, and turn in the lever
stopper screw so that it contacts the lever just
before the butterfly valves close, Idling screw
position will be readjusted later,

®|nstall the carburetors (Pg. 33), and check the play
in the cables (Pg. 13).

ldling Adjustment:
oTurn in the pilot screw of each carburetor until it
seats lightly, and then back it out 1% turns.

oStart the engine, and warm it up for & minutes.
eAdiust idling speed to 950 ~ 1,050 rpm by turning
the idling screw,
NOTE: A satisfactory result may be obtained by using
the procedure just described, but an experienced mech-
anic can get a more precise adjustment of engine idle
mixture by using the following 3 steps.
oTurn both pilot screws to obtain the highest engine
rpm, Normally, this pilot screw adjustment will be
within about a half wwrn in or out from the speci-
fied pilot screw setting,
cAdjust idling speed te 950 ~ 1,050 rpm by turning
the idling screw.



oCheck to see if the engine rpm rises when the pilot
screw positions are altered. |f it rises, repeat the
last two steps alternately until the engine is idling
satisfactorily, and engine speed cannot be increased
by further adjustment of the pilot screws.
®0Opcn and close the throttle a few times to make sure
that the idling speed does not change. Readjust if
necessary.
NOTE: With the engine idling, turn the handlebar to
gither side. If handlebar movement changes idling
speed, the throttle cables may be improperly adjusted
or incorrectly routed, or they may be damaged.
Operation with improperly adjusted, in-
correctly routed, or damaged cables could

result in an unsafe riding condition.

Carburetor Synchronization:

Adjustment of carburetor synchronization, necessary
for smooth engine operation, can be obtained through
the use of either of the following two procedures,
depending on whether or not vacuum gauges are
available.

NOTE: During both of the procedures, the fuel tank
will be removed. In most cases, the adjustment can
be performed in a short enough time to permit the
running of the engine with the fuel remaining in the
float bowls. If this is not the case, it will be necessary
to temporarily replace the standard fuel lines with
lines long enough to reach the fuel tank while it is
located on your workbench,

W Use extreme caution when working with
_gasoline, open fuel lines, ete. to avoid

a fire or explosion.

Without Yacuum Gauges:

#Start the engine, and warm it up for 5 minutes.

#Perform idle adjustment {Pg. 14).

slisten to exhaust noise, and place your hands at the
rear of the mufflers to feel exhaust pressure.

o|f there is a difference in noise or exhaust pressure
between the cylinders, stop the engine and remove the
fuel tank {Pg. 32}, With the engine running, alter
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the balance adjusting screw position with the balance
adjuster {special tool) to minimize the difference in
noise or exhaust pressure (Fig. 23).

eAdjust the idling speed to 950~ 1,050 rpm with the
idling screw, if necessary.

#Re-check the exhaust noise and pressure, and if there
is a difference between the cylinders, repeat the last
2 steps.

eWhen the adjusting screw is properly positicned,
tighten the iocknut, stop the engine, and install the
fuel tank {Pg. 32).

With Vacuum Gauges:

®Siart the engine, and warm it up for 5 minutes,

#Perform idle adjustment (Pg. 14 ).

e#Remove the hose from the vacuum gauge attachments
on the carburetor holder, and attach the vacuum gauges.

Ve s
/57601226

&

#\With the engine running at idling speed, close the
vacuwm gauge damper valves until gauge needle flutter
is less than 3 cm Hg. Normal vacuum gauge reading
is 17 ~ 23 cm Hg, and the difference between the
two cylinders should be less than 2 cm Hg.

®|f there is a difference of more than 2 cm Hg between
the two gauges, stop the engine, remove the fuel
tank {Pg. 32}.

®\ith the engine running, alter the balance adjusting
screw position with the balance adjuster (special tool)
to obtain a difference in readings which is less than
2 cm Hg.
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#Adjust the idling speed to 950~ 1,050 rpm with the
idling screw, if necessary.

e#Recheck the difference in vacuum gauge readings, and
if there is a difference of more than 2 em Hg, repeat
the last 2 steps.

#When the balance adjusting screw is properly posi-
tioned, tighten the balance adjusting screw locknut and
stop the engine.

eDctach the vacuum gauges, and install the hose on the
intake manifold vacuum gauge altachments.

®Install the fuel rank (Pg. 32},

CLUTCH

Stretching of the clutch cable causes the cluteh lever
to develop excessive play. Too much play will prevent
complete disengagement and may resuit in shifting
difficulty and possible clutch and transmission damage.
Mast of the play must be adjusted out, but a small
amount must remain so that the clutch release lever
wii function properly.

Clutch plate wear also causes the ciutch to go out

of adjustmeni. This wear causes the play between the
push rod and the adjusting screw to gradually diminish
until the push rod teuches the adjusting screw. When
this play is lost, the clutch will not engage fully, causing
the clutch to ship.
NOTE: Even though the proper amount of play
exists at the cdlutch lever, clutch lever play alone
canpot be used ta determine whether or not the
clutch requires adjustment.

The adjustment procedure which fcllows compensates
for both cable stretch and plate wear.

To avoid a serious burn, never touch the
engine or exhaust pipes during clutch

adjustment.

To adjust the clutch:

oScrew in fully the locknut and adjusting nut at the
center of the cluich cable to give the cable plenty of
play.

®|_oosen the knuried locknut at the clutch lever just

enough so that the adjuster will turn freely, and then

turn the adjuster to make a2 5~6 mm gap between the

adjuster and knurled focknut.

®#Rcmave the clutch adjusting cover.
@l oosen the locknut, and back out the clutch adjusting
screw 3 or 4 turns until the screw turns without drag,

W s

sTurn the adjusting screw in untit it becomes hard to
turn. This is the point where the clutch is just starting
to release.

#Back out the adjusting screw ¥ turn from that point,
and tighten the locknut. :

sMazke sure the lower end of the clutch outer cable is
properly fitted into the hole in the engine sprocket
COVer,

if the cable is not fully seated in the
- engine cover hole, it could slip into place

later and the ¢lutch wouid not disengage.

SRR

#7Take up all the cable play with the adjusting nut at the
center of the cable, and then tighten the locknut.

aTurn the adjuster at the cluich lever so that the clutch
lever will have 2~3 mm of play as shown in Fig. 27,
and tighten the locknut,

e|nstalf the <lutch adjusting cover.



REAR SHOCK ABSORBERS
The rear shock absorbers can be adjusted to one of
three positions to suit riding conditions, They can be
left soft for average riding but should be adjusted harder
far high speed riding, riding on bad roads, or riding with
a passenger. Shock zbsorbers adjusted either too soft
_or too hard adversely affect riding comfort and stability.
To adjust the rear shock absorbers:
oTurn the adjusting sleeve on each shock absorber to
the desired position with a hook spanner. The higher
the adjusting sleeve is positioned, the stronger the
spring tension, and the harder the ride.

oCheck to see that both adjusting sleeves are turned
to the same relative position.

m If they are not adjusted to the same
_ position, an unsafe riding condition may

result.

DRIVE CHAIN

Chain and sprocket wear causes the chain to stretch,
which results in power loss, accelerated chain and
sprocket wear, and increased neise. A chain that has
been adjusted toa loose may be thrown off the sprockets.
A chain that has been adjusted too tight will wear
excessively and possibly break. _
#To determine whether or not the chain requires adjust-
ment, first set the motorcycle up on its center stand.
Rotate the rear wheel to find the position where the
chain s tightest, and measure the vertical movement
midway between the sprockets. I it is less than 25 mm
or more than 40 mm, adjust the chain so that the
vertical movement will be about 25~35 mm.

ADJUSTMENT 17

Chain Slack

25~35 mm

manscnanaeert 4 A chain worn past the service fimit
CATEUN {Pg. 1558} must be replaced. Such wear
cannet be adequately compensated for by adjust
ment,

2. Take care not {o damage the brake hose. Damaging
the brake line greatly reduces the brake line strength
and causes hrake fluid leakage, resulting in the loss of
brake contral, _

®Remove the axle coiter pin, and loosen the axle nut.

#Remove the cotter pin, and loosen the nut at the rear
end of the torque link.

_Lchnut.-ﬁ

#Loosen the 36 mm caliper holder sleeve nut.

2 oosen the left and right chain adjuster locknuts,

#if the chain is too tight, back out the lcft and right
chain adjuster bolis, and kick the wheel forward umil
the chain s too loose.
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oTurn in the left and right chain adjuster bolts evenly
until the drive chain has the correct amount of slack.
To keep the chain and wheel aligned, the notch on the
lefi chain adjuster should align with the same swing
arm mark that the right chain adjuster notch aligns
with.

eTighten both chain adjuster locknuts, and then tighten
the caliper holder sleeve nut securely.

Tighten the catiper sleeve nut pricr to

tightening the axle nut. f the nut tight-

ening order is reversed, the rear axle wiil not be securely

mounted on the swing arm. This may cause misalign-

ment of wheels, and result in foss of contral.

eTighten the axle nut with 10~ 14 kg-m {72~ 101
ft-lbs} of torque.

®Rotate the wheel, measure the vertical movement again
at the tighiest position, and readjust if necessary,

®|nsert a new cotter pin through the axle nut and axle,
and spread its ends,

#Tighten the torque fink rear nut with 2.6 ~3.5 kgm
(19.0 ~ 25 ft-ibs} of torque, insert a new cotter pin,
and spread its ends.

BRAKES

Disc and disc pad wear is automatically compensated
for and has no effect on brake lever or brake pedal
action. However, the brake lever or pedal may occasion-
ally require adjustment due to wear inside the lever or
pedat assembly itself, or in case of disassembly, Ex-
cessive play must be tzken up to keep the lever from
vibrating and to keep the braking action lag time to a
minimum, but enough play must be left to ensure a
full braking stroke.
NOTE: Before adjusting the brakes, be sure that air is
bled from the brake fines {Pg. 161).

Front Brake Lever

NOTE: There are no parts that require adjustment on

the front brake of 1978 and later models.

®Straighten the part of the washer that is bent over the
side of the adjusting bolt locknut.

@ oosen the locknut, trn the adjusting bolt a fraction
of a turn so that lever play is 3~ 5 mm, and retighten
the locknut with 1.8 ~2.3 kg-m {13.0 ~16.5 ft-lbs)
of torgue. .

®Bend back part of the washer over the side of the
iocknut,

Rear Brake Pedal

Brake Pedal Position:

#When the brake pedal is in its rest position, it should
be 20 ~ 30 mm lower than the top of the footpeg.
If it is too high, loosen the locknut and shorten the
brake push rod to give the brake pedal plenty of play.
If it Is too low, go to the next step.

®Loosen the locknut and then turn the brake pedal
adjusting bolt to obtain the correct pedal position.
Tighten the locknut,




' .ﬁ%ake’-- Pedal Play

sThe brake pedal should have 8 ~ 10 mm of free play
from the rest position before the push rod contacts the
master cylin\de,g,:piston.

®To adjust play, loosen the locknut and turn the push
rad. Tighten the locknut.

®Check the rear brake light switch.

®Check for brake drag.

#Check braking effectiveness.

BRAKE LIGHT SWITCH

The front brake light switch, mounted on the steering
stem base, operates hydraulically and is non-adjustable.
However, the rear brake light switch, activated by a
spring attached to the brake pedal, requires periodic
adiustment to compensate for any change in spring
shape or tension.

Check the operation of the switch by turning on
the ignition switch and depressing the brake pedal,
The brake tight should go on after 15 mm of pedal
travel.
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$ To avoid damaging the electrical con-
.
$CAUTION nections inside the switch, be sure that

the switch body does not turn during adjustment.

STEERING

For satety, the steering should always be kept ad-
justed so that the handlebar will turn freety but have
no play.

If the steering is too tight, it will be difficult te turn
the handlebar quickly, the motorcycle may pull to one
side, and the steering stem bearings may become
damaged. If the slecring is too Joose, the handlebar
will vibrate and the motorcycle will be unstable and
difficult to steer in a straight line.

To check the steering adjustment, first place a stand
or block under the engine so that the front wheel is
raised off the ground. Push the handlebar lightly to
either side; if it continues moving under its own momen-
tum, the steering is not too tight. Squatting in front
of the motorcycle, grasp the lower ends of the front
fork at the axle, and push and puli the fork end back
and forth; if play is felt, the steering is too loose.

#Adjust the switch so that the brake iight will go on
after the proper amount of brake pedal travel. Raising
the switch will make the light go on after less travel;
lowering it will require more travel. Adjustment is
made by altering the position of the mounting nuts
on the brake switch body.

To adjust the steering:

®#Put the motorcycle up on its center stand, and jack
or prop up the engine so that the front wheel will
be off the ground, '

eRemove the fuel tank (Pg. 32) to avoid damaging the
painted surface.
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®loose the front fork lower clamp boits {2} to free the
fork tubes from the steering stem base during adjust-
ment,

®#loosen the steering stem hﬂad bolt clamp bolt and
steering stem lockaut using the stem nut wrench
(soeoal tool} 1 or 2 s until it turns. wnthout drag

OTlghe“ the stem locknut to 2.7~3.3 kg-m ( 9 5 24.0
ft-ibs} of torque.

NOTE: if a suitable torque wrench is not available,

tishten the steering stem locknut lightly (until it just

becomes hard i turn), and then continue for another

116 turn {about 20° travel) from that point.

OTtghten down the ~teering stem head bolt to 4~5 kg m
{28~36 ft-lbs} of torque.

sTighten the steering siem head clamp beit to 1.6~2.2
kg-m {11.5~716.G fibs) of torgue.

@Tighten the front forik lower clamp bolts (2) to 3.4~
4.6 kg-m {25~33 flbs) of torque.

®Check the steering again. [f the steering is too tight
or too loose in spite of correct adjustment, inspect
the steering stem parts according tc¢ the maintenance
part (Pg. 163).

eRemount the fuel tank (Pg. 32). '

WHEEL BALANCE
To improve stability and decrease vibration at high
speed, the front and rear wheels must be kept balanced.
Check and balance the wheels when required, or
when a tire is replaced with a new one.
eRemave the wheel (Pg. 79 or 87).
8Check that all the spokes are tightened evenly and the
rim runout is within the service imit {Pg, 154).
eSuspend the wheel so that it can be spun freely.
#Spin the wheel lightly, and mark the spoke at the top
when the wheel stops.
®Repeat this procedure several times. If the wheel
stap of its own accord in various positions, it is well
balanced.
sHowever, if the wheel always stops in one position,
attach z balance weight loosely to the marked spoke.

ORo:.ate the wheel % turn, and see whether or not the
wheel stops in this position. If it does, the correct
balance weight is being used.

®If the wheel rotates and the weight goeé up, reptace
the weight with the next heavier size. If the wheel
rotates and the weight goes down, replace i weight

with the next lighter size. Repeat these steps until
the wheel remains at rest after being rotated ¥ turn.

#®Rotate the wheel another % turn and then another
Y% turn to see if the wheel is correctly balanced.

@epeat the entire procedure.as many times as necessary
to achieve correct wheel balance, and then clamp on
the balance weights firmly using pliers.

#Mount the wheel-back onto the motorcycle (Pg. 80 or
87).



NOTES: 1. Balance weights are availabie from Kawasaki
"Dealers in 5, 10, 20, and 30 gram sizes. An imbalance
of less than 10 grams will not usually affect running
stzbility.

2. When removing a tirs from a rim, mark the valve stem
lgcation on the tire so that it can be replaced in the same
position.

3, When installing a new tire, be sure to go through
the balancing procedure,

HEADLIGHT

The headlight beam is adjustable both horizontally
and vertically. If not properly adjusted horjzontally,
the beam will point to onc side rather than straight
zhead. if adjusted too low verticaily, neither fow nor
high beam will illuminate the road far encugh ahead.
If adjusted too high vertically, high bearm will fail fo
iluminate the road close ahead, and low beam wil! blind
ohcoming drivers,

Horizontal Adjustment:

oTurn the small screw on the headlight rim in or cut
until the beam points straight ahead. Turning the
adjusting screw clockwise makes the headlight beam
point to the left,

Verticai Adjustment:

®oasen the headlight housing mounting bolts.

eloosen the mounting bolts underneath the headlight.
Move the headlight up or down until the vertical aim
is correct, and tighten the boit to hold it there.

#Tighten the headlight housing mounting bolts,
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HORN

The horn contacts wear down afizr tong use and
may need to be adjusted from time to time. Turning
in the adjusting screw compensates for contact wear,
if satisfactory horn performance cannot be obtained
by this adjustment when the rest ol the electrical system
is functioning properly, the horn must be replaced. It
cannot be disassembled.

~ormeererent Do ot turn the adjusting serew in too
far, since doing so will increase horn
current with the possibility of burning out the hon coil.
®{}isconnect the horn leads, and connect an ammeter

in series to the horn cireuit. The + ammaeter fead goos
to the horn termina! lead and the — ammeter lead to
the remaining black lead. Connact the brown lead and
the remaining horn terminal together,

Horn Current Measurament

Horn Button

Ammeter

2

— ,_.-'... —
Black

Battery

Brown

~{ =i} O O
Fuse * — "’;ﬂ

oFully loosen the adjusting screw iocknut,

sTurn on the ignition key, and keep the horn bution
pressed while turning the horn adjusting screw. Adjust
for the best horr sound whilz keeping the current
between 2.0~ 3.0 ampercs.

eTighten the adjusting screw locknut,

NOTE: The hotn will not sound properly if it is mount-

ed incorrectly or if any cahie or other part is touching it.
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Disassembly

INTRODUCTION TG DISASSEMBLY

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

Especially note the following:
(1) Edges
Watch for sharp edges, especially during major engine disassembly and assembly. Protect your
hands with gloves or a piece of thick cloth when lifting the engine or turning it over.

(2) Dirt
Before removai and disassembiy, clean the motoreycle. Any dirt entering the engine, carbu-
retor or other parts will work as an abrasive and shorten the life of the motorcycle, For the

same reason, before installing a new part, ciean off any dust or metal filings.

{3} Tightening Sequence

Where there is tightening sequence indication in this Shop Manual; the bolts, nuts, or screws
must be tightened in the order and method indicated. When installing a part with several bolts,
nuts, or screws; they should all be started in their holes and tightened to a snug fit. Then tighten
them evenly, according to the tightening sequence, to the specified torque. This is to avoid
distortion of the part and/or causing gas or oil leakage.

Conversely when loosening the bolts, nuts, or screws; loosen alt of them about a quarter of
turn and then remove them,

{4} Torque
The torque values given in this Shop Manual should always be adhered to. Either too little
or too much torque may lead to serious damage. Use a good quality, reliable torque wrench.

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

Lubricant _
Don't use just any oil or grease. Some oils and greases in particular should be used only in
certain applications and may be harmful if used in an application for which they are not intended.

{6

—

{7) Battery Ground
Before perfoarming any disassembly operations on the motorcycle, remove the ground (-)
lead from the battery to prevent the possibility of accidentally turning the engine over while
partially disassembled.

(8) Engine Rotation _
When turning the crankshaft by hand, atways turn it in the direction of normal rotation; which
is counterciockwise, viewed from the right side of the engine. This will ensure proper adjust-

ments.



DISASSEMBLY 23

(9} Lubrication
Engine wear is generally at its maximum while the engine is warming up and before ali the
rubbing surfaces have an adeguate lubricative film, During assembly, oil should be applied 1o
any bearing surface which has lost its lubricative film. Cld grease and dirty cil should be cleaned
off. Deteriorated grease has lost its lubricative quality and may contain abrasive foreign particles.

{10} Prass
A part instalied using a press or driver, such as a wheel bearing, should first be coated with oil

on its outer or inner circumference so that it wiil go into place smaothly.

(11) Oil Seal, Grease Seal
An oil seal guide is required for certain oil seals during installation to avoid damage to the ail
seal lips. Before a shaft passes through an oil seal, apply a littie oil, preferably high temperature
grease on the lips to reduce rubber to metal friction.

(12} Gasket, Q Ring
When in doubt as {0 the condition of a gasket or O ring, replace it with a new one, The mating
surfaces around the gasket should he free of foreign matter and perfectly smooth to aveid oil or

compression leaks,

(13) Liguid Gasket, Non-permanent Locking Agent
Before using liquid gasket or non-permanent locking agent, wash or wipe the surfaces where
liquid gasket or non-permanent locking agent are applied. Do not apply them excessively,
because excessive amounts could biock the engine oii passages and cause serious engine damage,

{14) Ball Bearing, Oil Seal, Grease Seal Instaliation
When instatling a ball bearing, the bearing race, which is affected by friction, shouid be pushed
by a suitable driver, This prevents severe stress on the balis and races, and prevents races and
balls from being dented. Press a ball bearing untii it stops at the stopper in the hoie or on the
shaft.
Seals should be pressed into place using a suitable driver, which contacts evenly with the side
of the seal until the face of the seal is even with the end of the hole.

ENGINE &#Turn the fue!l iap to ihe “"OFF” position, slide down
the hose clamps, and pull the fuel hoses (2} off the tap.

@lnlock the seat and swing it cpen.

slnhook the rubber retaining band, first lifL up the rear
end of the fuef tank about 30 mm and then pull the
fuel tank off towards the rear.

Removal:

oWith the motorcycle up on its center stand, place an
oit pan beneath the engine, and remove the engine
drain plug to drain out the oil.

*®After draining the oil, replace the drain plug with its @Pull off the spark plug lead from each spark plug and
aluminum gasket and tighten the plug with 2.7 ~3.3 free the lead from its clamp on the cylinder head cover,
kg-m {19,5~24.0 fr-lbs) of torgue. sRemove the left foot peg nuts and washers {2 ea), and

®Pull off the right and left side covers. remove the Toot peg.
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& heck to see that the wansmission is in reguiral, then
rake aut the shift pedal bolt, and remove the shift pedal,

sRemove the left muffier collar nuts (2), and slide the
mufiler collar off its cviinder head studs.

o#Remove the engine sprocket cover bolts {4), and pull
the cover fres from the crankease.

ePull out the engine sprocket cover kneci pins {2,
if they are feft on the engine side.

NOTE: This procedurs prevenis the knock pins from
catching the engine mounting bracket when the engine
is lifted uip.

e@Remove the left rsar foot peg nut and flat washer to
complete muffler removal.  Alse, remove the muffler
collar, gasket, and split keeper.

eRemove the right front foot peg, right rear foot peg,
and right mufiar as in the same way as described above,

alUnscrew the tachomeisr cable from the cylinder head

" and pull off the cable from the cylinder head,

aTake cut the cotiar pins from the rear torquelink nut

®Remove the cotter pin from the clutch release lever znd the rear axie nut.
and free the clutch inner cable tip from the lever and
engine sprocket cover,

Hear Torgue Link

®l_oosen the rear torgue link nut, rear axle nut, caliper

oPuil out the ciutch cable through the engine and the haider sieeve nut, and chain adjuster bolt locknuts, and
frame, and situate the cable so that it will not get then Lurn out @ie chaln adiuster bolts in order to give
damaged during engine removal. the chain plenty of nlay. Kick the wheel forward
#Locsen both clamps that secure the muffler connecting until the chain is slack,  This will facilitatc removal

pipe to the muffiers, of the engine sprocket.
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eStraighten the side of the tocthed washer that is bent
over the side of the engine sprocker nut,

oHold the engine sprocket steady using the engine
sprocket holder {spacial tocll, and remove the engine
sprocket nut and toothed washer, Pull off the engine
sprocket from the drive chain.

#Disconnect the biue and the red/yvellow ignition coil
leads.

el

8 ocosen slightly the straps which hold the bius contact
breaker lead to free it from the frame, '

®Remave the nuts, lack washers, and flat washers, and
puli out the bolts, Remove the brackets connecting
the cylinder heed cover to tne frame., ELach bolt has
another flat washer on the ho'-'*' head side and the left
bracket has the ignitioz coil on it.

®Disconnect the field coll plug and armature piug from
their sockets on the electrical panst {1976 and 1977
models ),

®Fcr 1978 and later models disconnect ihe dynamo
armature vellow leads {2} near zhe neutral indicator
switch,

@Remove tne battery band, and first disconnect the
ground negarive {— jead terminal and then the positive
43 tead terminal frﬂr‘" the battery.

mﬂﬁ'\i i the battery leads are remo\ued in the

$ : reverse order given here and the positive

{+ iend toushss the frame or other ground parts while

the negative {—) battery lead is still on the battery

tarminai, the cable couid burn out and may cause fire,

The hattery lsad removal must be begun with the

pegative {—) lead snd M must be kept away from the

battery termingl once it bas been disconnected.

#Remove the battery from the motorcycle.

elinbolt the baliery housing mourdiing bolts {4). Each
bolt has a Izck washer and 2 flat washer.

eDisconnect the blackfyeliow fzads between the air
cleaner housing and the battery housing {1978 and
later maodels). '

afemove the tirn signal relzy from the battery housing
and complete the battery housing removal,

854ide the rubber cap oui of place, remove the nut and
leck wcmhe,, anel remove the starter lead from the
starier refay terrninal,

s5crew in fully the locknutls and adjusting nuts at the
upper end of the throtile cables so as to give the cables
nienty of play.

Remuoving the throttle cables from the

;Sjﬁﬁ'{;ﬁﬁ carbureiors without enough cable play,

may czuss throttle sable damage.
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#|.0osen the carburetor holder clamp for each carbu- ®Screw off the alr cleancr cap.
retor, Loosen the clamp that connects sach air cleaner e#Remove the air cleaner housing mounting bolts and
duct to its carburetor and slip it out of nlace. washers (2}, and with some sort of cord, secure the

air cleaner housing up into a position which will not
hinder removai of the engine.

®Slin the carburetors down to the right side of the

motorcycle and out.
ol oosen the throttle cable adjuster locknuts, screw

the accelerator throttle cable adjuster out of its #lJisconnect the rear brake light switch leads {(blue and
bracket, and slip the tip of its inner cable oul of brown) and slide its leads free from the frame through
the pufley. Then de the same with the deceleratar the straps.

cable to complete carburetor removal,

M, whenr screwing out the accelerator
CAUTIUN throttle cable adjuster there becomes no
cable play, screw in fully the deceierator throttle cable

adjuster and then continue the accelerator throttie cabie
removal. This is to prevent inner cabie breakage.

eRemove the rear brake fight switch spring
@Remove the rear master cylinder meunting bolts, lock
washer, and flat washers, loosen the brake pedal ad-
justing bolt tocknut, and back out the adjusting bolt
#Slide the clip oul of place and remove the breather until the pedal is held down out of the way.
hose from the breather cover.




#Remove the bolt and lock washer, and remove the
battery negative ground lead from the engine.

®Remove the cylinder head cover boits {14), and take

off the cvlinder head cover. Twe spark plug lead
clamps are hetd in place with two cylinder hzad cover
bolts.

®]ack or lever the engine up slightly to take the weight
off the mounting bofts.

®Remove the upper front mounting bolt 7 and fock
washer on each side. Each bolt has a nut plate.

1. Front upper mounting boit

2. Rear upper maounting bolt nut

3. Rear upper mounting bracket bolts
4. Rear lower mounting boft nut

5. Front lower mounting bolt

6, Front upper mounting bracket bolts
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. Front upper mounting bolt
. Rear upper mounting bolt
. Rear Jower mounting bohl
. Front lower mounting bolt

[ S SN

eRzimove the rear upper mounting bolt nut (2)and lock

washer,
eRemove the bolts 3y, @) (4) and lock washers (4},
and remove the rear upper and front upper mounting
brackets on the right side.
&Rcmove the rear lower and front lower mounting bolt
nutsd:, (8 and lock washers,
ePull out the long engine mounting bolts 2. , 4}, &,
Be careful not to damage the threads upon removal.
eMake sure that the following cables and leads are free,
and properly positioned on the engine and frame so
that they will not get damaged during engine removal:
starter lead, cluich cable, tachometer cable, contact
breaker point lead, dynamo armature wiring, field coil
wiring, throttle cables.
eLift the engine straight up about 30 mm keeping it level,
then move it to the right slightly so the rear and front
of the engine slips over the lower right rear and the
fower right front engine mounts.

&Lift up the right side so that the oif pan at the bottom
of the engine clears the frame, and pull the engine out
diagonally upward to the right, taking ample care not
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to damage the camshaft chain and the camshaft
sprocket.

Installation:

@Ptace the engine into the frame the reverse of how it
was removed.

o(nstall the rear upper and the front upper mounting
brackets, and tighten four bracket boits:3;, & loosely.
The rear two bholis and front two nuis have lock
washers.

®lifting the engine as negessary 50 that the mounting
bolt threads do nct get damaged, insert the five engine
mounting belis and tighten them ioosery. The fromt
upper mounting bolts (T, and the other three nuts have
lock washers. The rear upper engine mounting bolt (2.
runs through the engine mount, the long spacer, engine,
short spacer, and finally through the rear upper engine
motnting bracket.

@Tighten the engine mounting bracket belts {4) to 2.0
~ 2.8 kgm {14.5 ~ 20.0 ftbs) of torque, and then
tighten the engine mounting boits (5) to the torgue
specified in Tabie 2.

sApply a liguid gasket to the circumlerence of each
cylinder head rubber piug, and it them ir place.

&instali the cvlinder head cover with a nzw cvlinder
head cover gasket. The arrew on the cover must point
towazrds the front. Tighten the cover bolts {14) with
1.1 ~1.3 kg-m (95 ~ 113 in-bs) of torque, following
the tightening sequence shown in Fig. 74, Do not
forget to instali the spark plug lead clamps (2) when
the cylinder head cover is instalied.

#Screw in the brake pedal adjusting bolt and Instail the
rear brake master cylinder. Each master cylinder
mounting bolt has a fock washer and a flat washer,

efMount the rear brake light switch spring,

eRun the rear brake light switch lgads through the
straps on the frame, and connect the blue lead and
the brown lead two the same color leads on the main
harness side.

Table 2

Cylinder Head Cover Bolt Tightening Order .I
2 @) 10 )

@install the brackeis connecting the cylinder head cover
to the frame. Each bolt has 2 lock washer and flat
washer, Tighten the bracket bolts on the frame side to
2.0~2.8 kgm {14.5~20.0 ftbs) of torque, and the
bolts on the eagine side to 1.6 ~2.2 kg-m {11.5~16.0
ft-lbs} of torque.

MOTE: If there are spacers (2} between the brackets,

tighten all the bracket bolts to 1.6 ~2.2 kgm (11.5~

16.0 ft-lbs} of torque.

eConncct the spark plug lead on each spark plug and
insert each lead into its clamp.

o[nstall the battery negative ground lead on the engine
right side and tighten its boit. The bolt has a lock
washer. Run the lead over the rear master cylinder.

®Ruyn the contact breaker lead through its straps, and
connect the blie contact breaker lead to the blue
ignition coil lead, ané connect the red/yellow ignition
coil lead to the redfveliow lead.

®|nstali the air cleaner housing and tighten the bolts
{2). Each bolt has a fiat washer.

Length aml Tighterdng Torgue of Engine Meunting Bolt

Mounting Boll Length Tightening Torgue

Front Upper Left 70 mm, Right 50 mm 3.4~4,6 kg-m (25~ 33 ft-lbs}
Front Lower 326 mm 3,4~4.6 kg-m (25~ 33 ft-lbs)
‘Rear Upper 240 mm 3.4~4.6 kg-m (25~ 33 ft-ibs)
Rear Lower ! 166 mm 3.4~4.6 kg-m (25~ 33 ft-ibs)




oFit the breather hose onto the breather cover, and
slide back the clip.
®Put on the carburetor helder clamps and air cleaner
duct clamps. All clamps {4} are identical.
efit the tip of the decelerator throttle cable into the
rear catch in the puliey, and screw its adjuster down
into the bracket all the way. Be suire that both throttie
cables run between the frame top tube and the right
side cradle tube without Kinks or sharp bends, and
that they do not iwist around each other.
o el s

oFit the tip of the other cable into the other catch, and
lift its adjuster onto the bracket while {urning the
throttle grip at the same time, if necessary.

#Center each adjuster in its place in the bracket, and
tighten the locknuts.

®Slip the carburetors back into place the reverse of
how they were removed,

#0nce the ducts and holders are all properly fitted on
the carburetors, tighten all four ciamps.

sRoute the carburetor tubes (4) to the rear right
through their rubber guide,

oConnect the black/vellow leads between the air cleaner

housing and the battery housing {1578 and later

models).

eFitting the turn signal relay to the battery housing,
instali the battery housing.

eBefore tightening the battery housing mounting bolts
{4}, 1ift up the batlery negative lead into the housing,
and run the starter lead above the upper engine mount-
ing bolt spacer to the starter refay. Tighten the battery

®Fit the starter lead to the starter refay terminal. After
tightening the nut with 0.4~ 0.6 kg-m (35~ 52 in-los)
of torque, slide the rubber cap back onto the relay
terminal.
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&Run the dynamo field coil wiring and the dynamo
armature coll wiring above the upper engine mounting
bolt spacer, and reconnect the plugs to their socket
on the electrical panel.

®|nstail the kattery and route the baitery vent nose
to the rear fender right side.

1. Route the battery vent hose as shown

!. CAUTION in the caution iabel. f battery gases
gcannct escape from this hose, the battery may
explode.

2. Make sure the batiery vemt hose end is kept away
from the chain. Electrolyie from the batlery vent
hose will correde and dangerously weeaken the chain.

3. Do not iet the hattery vent hose get folded or pinched,
and route it away from the exnaust system,

sCannect first the batiery positive {+] lead and then the
negative {—) lead ic battery terminals.

NOTE: The batiery positive lead has a red insulation

booat on its end,

@|nstal] the battery band.

oFit the drive chain back on the engine sprocket, and
instafl the engine sprocket with the drive chain and
a new toothed washer. Tighten the cngine sprocket
nut with 7.5~8.5 kg-m (54~61 ft-lbs} ¢f torque while
using the engine sprockethalder (special teol) to keep
the sprocket steady, The toothed washer tooth goes
tnto the sprocket hole.

NOTE: If the washer is splined and the sprocket nut
is recessed; install the spiined washer on the putput shaft
fitting their spiines, and install the nut facing the re-
cessed side toward the engine.

Lo E s

#Bend one side of the toothed washer cver the side
of the nut.
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#Run the clutch cable into the engine sprocket cover
and spring, and fit the Llip of the inner cable into
the clutch release lever,

olsing a new colter pin, secure the cable tip 1o the
release lever.

®Fit the cngine sprocket cover knock pins {2).

®#lnstall the cngine sprocket cover using the shift
shaft oil seal guide {special tool) to protect the oll
seal in the cover, and tighten its bolts (4),

®|nstali the shift pedal so that its end matches the
level of the engine sprocket cover lower feft bolt.

#[nstafl the left and right foot peg with its nuts and

washers,

®Fit a muffler gasket into one of the exhaust poris

and place the muffler collar on the stud bolts,

NOTES:

1. Backing the muffler collar in place after fitting the
end of the muffler into the exhaust port is impossible
because of the frame down tube interference against
the collar,

2. Swing the side stand down before instaliing the left
muffler to prevent interference with its operation
when the muffler is in place.

®Fit ihe end of the muffler into the exhaust port, and

attach the muffler to the frame tightening the rear foct
peg nut loosely. Be sure a clutch cable guide is proper-
ly installed so that its opening rides on the left exhaust
pipe.

®Do the same with the other muffier, gaskc; and collar,

connecting both mufflers with the connecting pipe
under the engine.

®Fjt each split keeper back into place, and tighten the

collar nuts (4} evenly to avoid an exhaust leak. The
lock washer on the nut must face the coliar side.

#Tighten both rear foot peg nuts securely, and then
tighten the clamp boits of the mufiler connecting pipe.

@Fit the tachomeier cable to the cylinder head. There is
a gasket between the outer cabie and the cylinder head.

®|nstzil the fuel tank and hook its retaining band. Be
sure the retaining pin is seated in the bracket hole.

@FI1t the fuel hoses back onto the fuel tap, and slide the

clamp back into place.
@Push the seat back down.
eFii the right and left side covers,
#Fill the engine with oil, check the level (Pg. 196), and
add more if necessary,
sAdiust the drive chain {Pg, 7).
eAdjust the clutch (Pg. 14},
®Adjust the throttle cable {Pg. 13).
®Adjust the rear brake (Pg. 18).
©Adjust the rear brake iight switch {Pg. 19}
aAdjust the camshaft chain (Pg. 11).
sAdjust the Ignitien timing {Pg. 9 ).

AR CLEANER ELEMENT
Removal:

sUnlock the seat, and swing it open.
sScrew off the air cleaner cap.

oPyll cut the clement.



FEREREAT A A

Installation
NOTE: When installing the zir cleaner cap, screw the
cap urtil a click is felt on your hand.

OIL FILTER

Remaoval:

®Remove the nuts (2) and washers {2) and take off
the left foot peg.

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

eRemove the engine sprocket cover bolts (4}, and pul!
the cover free from the crankcase,

#Remove the oil filter drain plug and © ring, and drain
the oil from the fiiter,

e®Remove the filter mounting bolt, and pull eut the filter.
There is a spring seat and spring between the oil filter
and the filter cover,

b Hold the filter cover so it doesn't turn
CAUTION. while unscrewing the filter mounting
holt. [f the filter cover turns, the large O ring in the
filter cover may be damaged.

instaliation:

®Remove the filter mounting boell from the filter cover,
and make sure that the O rings on the filter mounting
bolt, drain plug, and filter cover are ail propetly in
place. Replace the O ring with a new one if deteriorated
or damaged.
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CAUTION psing damaged or deteriorated O rings
_  instead of replacing them with rew ones
will cause oil leaks and eventuaily result in little or no oil
left in the engine. This will cause in serious engine
damage. The oil in the oil filter housing is pressurized

by the engine oil pump, so these O rings must be in-
spected with special care. Look for discoloration

(indicating the rubber has deteriorated), hardening {the
sides which face the mating surfaces are flattened),
score, or other damage.

®Apply a litile engine oil to the O rings on the filter
tmounting bolt, fit the filter cover on the bolt, and
install the spring, spring seat,

esApply a little engine oil on the oil filter grommets,
and turn the filter mounting bolt to work the new
filter into place while holding the filter steady. Be
careful that the filter grommets do not slip out of
place.

eMake surc the knock pin is in place, and install the
oil filter tightening its bolt with 1.8~2.2 kg-m (13.0
~16.0 fi-lbs) of torque.

*elnstall the oil filter drain plug and tighten it with 1.6

~2.0 kg-m (11.5~14.5 ft-ibs) of torque.
®Put on the engine sprocket cover using the shift shaft
oil seal guide (special tool} to protect the oil seal in
the cover, and tighten its bofts (4).

®Install the shift pedal so that its end matches the

level ot the engine sprocket cover lower left bolf.
sMount the left foot peg with its nuts and washers,
®Check the oil level and add oil (Pg. 196},
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MUFFLER

Removal {gach mufiler):

®Remove the muttier collar nuts (2}, and slide the
muffier coliar off iis cylinder head studs,

®_oosen the clamps that scoures the muffiers to the
muffler connecting pipe.

#Remove the rear feot peg to complets muffier removal,
Also, remove the muffler gasket from each exhaust port,

instatiation {each muffisr}:

oFit the muffler gasket intc the exiaust port zna plase

the muffier collar on the stud bolts,

NOTES:

1. Backing the muffier collar in place after fitting
the end of the mufller into the exhaust port is
impossible because of the frame down fube inver-
ference against the collar.

2. Swing side stand down before installing the teft
muffler to prevent interference with its operation
when the muffier is in place.

®Fit the end of the mu“'er inte the sxhaust pore, and

attach the muffler to the frame connecting both mufliers
with the connegting pme under the engine. Tighten the
rear foot peg nut loosely. B2 sure a clutch cable guide
is properiy instailed so that its opening rides on the left
exhaist pipe.

efit the split kesper back into nlace, and ighten the

collar nuts {2} evenly to aveid an exhaust leak., The

lock washer on the nut must vace the collar side.

@Tighten the rear foot peg nuti securely, and then tighten
the clamp belt of the muffler connecting pipe.

FUEL TANK

Remgoval:

®Turn the fuel tap to the "OFF” position, slide down
the hose clamps, and pull the fuel hoses (2) off the tap.

@linlock the scat, and swing it open.

@Unhook the rubber retaining band, first lift up the
rear end of the tank about 30 mm, and then pull the
fuel tank off towards the rear.

instatiation:

@Put on the fuel tank, and hool its retaining band.
Ba sure that the retaining pin is seated in the bracket
hole.
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®Fit the fuel hoses back onto the fue! tap, and siide
the clamps back into piace.
®Push the seat back down.

CARBURETORS
Removal:
®Take off the right and left side covers,
®Turn the fuel tap lever to the “"OFF” position, slide
down the hose clamps (2}, and pull the fugl hoses (2]
off the 1ap.
®5crew in fully the locknuts ard adjusting nuts at the
upper end of the throttfe cables so as to give the cables
plenty of play.
b Removing the throttle cabfes from the
m carburetors without enough cable play,
may cause throittle cable damage.

®_oosen the carburelor holder clamp and the air cleaner
duct clamp for each carburetor, and slip it cut of piace.

#®loosen the throitic cable adiuster locknuts, screw tha
accelerator throttle cable adjusters out of its bracket,
and stip the tip of its inner cable out of the puliey.
Then do the samc with the decelerator throitle cable to
complete carburetor removal.

If, when screwing owi the acceleratoy
throttie cable adjuster there becomes no
cable play, screw in fully the decelerator thrattle cable

adjuster and continue the accelerator throttie cable
removal. This is to prevent inner cable breakage.

Enstalistion:

®Fit the tip of the decelerator thicttie cable into the
rear catch in the pulley, and screw its adjuster down
inio the brackes ali the way.

8Fit the zip of the other cable into the other catch, and
it its adjuster onto the bracket while turning the
throttle grip at the same time, if necessary.

®Cenler 2ach adjusier in iis place in the bracket, and
tighten the ‘ecknuts.

NOTE: If carourelors were separated from each other,

ot if only one of the carburctor mounting plates was

removed, check lhe following; ¥ necessary, adjust the
carburetor before slipning the carburetors back into the
carburetor holders.

{7 the builerily vaives do not closs at the same time by
visual Inspection, synchronize thom using the following
nrocegure:

SBack off tne iever stopper screw and the idling scrow
s¢ there s enough clearance to allow the butterfly
valves to seat in their bores.
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CTurn the idling screw in until the butterfly valves just
begin to open and there is a slight gap between the
valve and bore.

oOLoosen the locknut and turn the balance adjuster
screw to obtain the same gap between the butterfly
valve and the bore in each carburetor.

OTighten the locknut.

©Back out the idling screw again, and turn in the lever
stopper screw so that it contacts the lever just before
the butterfly valves close. Idling screw position will

he readjusted fater,
®Slip the carburetors back into place the reverse of how

they were removed.

®Once the ducts and carburetor are all properly fitted on
the carburetors, tighten all four clamps.

®Route the carbusetor tubes (4) to the rear right
through their rubber guide.

ofit the fuel hoses {2} back onto the fuel tap, and slide
the clamps (2) back into place.

®Fit the right and left side covers.

eAdjust the throttle cables {(Pg. 13},

sAdjust the carburetors (Pg. 14},

Carburetor Alignment

Separation of Carburetors:

NOTE: The carburetor parts listed below can be remov-
ed without scparating the left and right carburetars from
each other.

Main Jet Jet Needle
Main Air Jet Float Bowl
Pilot Air }et Pilot jet

Starter Plunger Valve Seat, Vaive Needle

{on right carb.)

eUnscrew the starter plunger lever screws @ (2), remove
the sorew 3%, spring 37, flat washer 3%, and plastic
washer 35, and then pull off the choke lever linkage
shaft3l,

eRemove the screws and lock washers {4 ea} to take off

the upper mounting plate(.

®Remove the screws and lock washers (4 ea} to take off

the lower mounting plate 24 and separate the left and
right carburetors,

Assembly Notes:

1. Use a non-permanent locking agent on each mounting
SCrews,

2. The choke lever linkage shaft should be installed last,
to avoid bending the shaft.

3. To prevent binding of the throttle linkage and air
leaks from carburetor holders, both the left and right
carburetor bore openings must be on the same plane.
That is, the centerlines of the carburetor bores must
be paralfel both horizontally and vertically. If they
are not, loosen the mounting screws just enough so
that the carburetors are able to move, align them on
a flat surface, and retighten the mounting screws.
Check for smooth operation of the throttle linkage,
and proper alignment at the balance adjuster me-
chanism.

Carburetor Body Disassembly {per carburetor}:

®Remove the drain plug @3 and copper washer ¢z, and
remove the main jet 2%,

®Remave the upper chamber cover screws (3) and lock
washers (3), and take off the upper chamber cover 3.
and spring @,

oPull cut the vacuum piston (% with the diaphragm 8.
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Carburetor
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46. Ball Joint Linkage

. Main Jet 47. C Ring
. Copper Washer 48. Washer
. Drain Plug 49, Pulley
. Lower Mounting Plate 50, Spring
. Lock Washer 51. Pulley Pivot Shaft
. Screw 52. Spring
. Plunger Lever 53. tdling Screw
. Screw 54, Screw
. Upper Mounting Plate 55, Cable Bracket
- S . Lock Washer 56. Screw
Q_B}‘ ‘b_..-;]i ! . Screw 57. l.ock Washer
@)uw——u \-‘@—/é-—@ . Stopper Screw 58. Plunger Body
= - b &% . Spring 59, Gasket
@0 s@. 2 s ,
1 g 53 . Lmkfage Shaft 60, Gasket
£, . Plastic Wasner 61. Valve Seat
1, Screw 11. Spring 36. Flat Washer © 62, Valve Needle
2. Lock Washer 12. Pilot Screw 37. Spring 63, Pilot let
3. Cover 13, Gasket - 38, Screw 64. Float
4, Spring 14. Plug 39, Clip 65. Float Pin
5. Spring Seat 15, O Ring 40, Bush 66, Screw
6. Clip 16. Needle jet 41, Dust Seal 67. Lock Washer
7. Jet Needle 17. Gasket 42, Plunger Cap 68. Flat Washer
8. Diaphragm 18, Float Bowl 43. Spring 65, Cam
9, Vacuum Piston 19. Lock Washer 44, Starter Plunger 70, Collar
10. Carburetor Body 20. Screw 45, Gasket 71. Spring
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Gmﬂﬂ During carburetor disassembly, be carefud
o npns : not io damage the diaphregm. KMever use

a sharp edge to remove the diaphragn.

oTake out the soring seat § and jot needic 7.,

eRemove the float bhowl scrows (4), and take off the
float bowl 18, and gasket 1;

#Remove the piict jot 85 from the float bowl.

®PUsh cut the fioat pinih |, remove the float §d, and puli
cut the float vaive needie

eRemove the flnat valve seat 1 and gasket 55,

&Pyl out the necdie jet

#Remove the mein air let from the left side hole marked
“M” and the pilot zir jet from the right side of the air
ntake.

#Remove the screws (3}, end remove the starter plunger
hody ds, and gasket 2.

®inscrew the starier piunger cap 4%, and remove the
plunger 4 and spring 43,

Agsembly Motes:

1. Replace any 9 vings and gasketis if damaged or deter-
icrateq.

2. The standard vacuurs piston spring must be instailed.
The spring tension greatly affects the engine perfor-
mance, so a damaged spring must be repiaced. The
stendard free length of the spring is 118 mm,

3, The floar must be instziled in the direction shown
n Fig. 100,

4. Assemble the upper ¢
OMake sure that the jet needle ciip is in the groove
specified in the meintenance sectior (Pg. 118}, and
then Install the jet needle into Lhe vacuum piston.
oPut on the spring seat in the vacuum piston. There
is no distinctien betwesn both Taces of the seas.

cliseri the spiing into the vacuum piston,

OFit the vacuum pision into the carburetor body,
and check that the pisten slides up and down
without drag.

aplign the dizphragm tongue with the noich in the
upper chamber cover mating surface, and fit the
diaphragm sealing lio inte its groove.

OWith a finger, lift the vacuum piston just enough so
that there is no crease on the diaphragm, and taking
care not pinch the diaphragm lip, replace the upper
chamber cover. While holding the cover to keep it
from being lifted by the spring, tighten the three
screws. The upper chamber cover must be instalied
fitting its tongue with the tongue of the carburctor
body.

. To verify correct diaphragm installation, check the
vacuum piston operation in the following manner,
Stand the carburetor upright, and set the vacuum
piston at its highest position with your finger. While
holding another finger on the incoming air passage
hoie to block any air leak, release your finger from
the vacuum piston. In correct operation, the vacuum
piston drops very slowly {taking more than 10 seconds
to reach the bottom). If not, the diaphragm or
vacuum piston js probably damaged and should be
replaced.

o i M the diaphragm is pinched, not only
CAUTION does the diaphragm become damaged,
but the vacuum piston will not slide down to the rest
position ithare is a 3.5 mm space normally ieft between
the piston lower end and the carburetor venturi). This
causes idiing unstability and reduees engine perfor-
mance,

wh

Linkage Mechanism Disassembly:

®Separate the carburetors (Pg. 34).

sRemove the cable bracket screws {2), and take off the
cable bracket 35,

#Remave the ball joint linkage 4.
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®Unscrew the idiing screw 3 and remove its spring $ito
facititate pulley 48 removal,

®Remoave the screw #4 and remove the lock washer 7,
flat washer &%, cam &5, collar :§5, and spring i

®Take off the C ring:h, and pull off the washer 42,
pulley::, and return spring .

Linkage Mechanism Assembly Notes:

1. Apply a non-permanent locking agent to the cable
bracket screws. _

2. Install the ball joint linkage sc that it bends dawn-
wards {Fig. 103). This is because to avoid the inter-
ference of linkage against the balance adjusting screw
when the puliey Is fully turned oper.

ylinderdte

R PR h

R #Remove the coniact breaker cover and gasket to turn
the crarkshaft.

elsing a 17 mm wrench on the crankshaft, set the
engine at TDC by aligning the timing advancei “T7 mark
{the Tine adjcining the “T"} with the tmirg mark.

aRemove the bolts, and take off the sylinder head
cover brackets {2}, The Jeft bracket has the ignition
coil on it, and each bolt has a lock washer and a flat
washer.

alnscrew the tachometer cable from the cylinder head,
and take out the tachometer pinion.

: When instaliing the cammshalts attempting
CAUTION ; ;

1o install the camshatis with the tacho-
meter pinion left in the cylinder head may cause tacho-
meter gear damage. '

CAMSHAFT

Removal:

eRemove the fuel tank (Pg. 32},

#Remove the battery ground lead,

oPull off the spark plug lead from each spark plug

®Disconnect the blue contact breaker lead and yellow/red ®Remove the cylinder head cover belts {14}, and slip
lead from the ignition coil lead. the cover off the cylinder hiad,
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®Remove the gasket.

®Remove the chain tensioner cap and O ring, loosen the
locknut, and then screw the chain tensioner assembily
off the cylinder block,

€Apply clean enging oil to all cam parts.

eFced the inlet camshaft {no tachometer gear) through
the chain and remove the screwdriver, The noiched
camshaft end must be on the left side of the engine.

®Remove the camshaft cap bolts {16}, and take off the
camshaft caps (8).

®Remove the camshafts. Use & screwdriver or wire to
keep the chain from falling down into the cylinder
block.

Always pull the camshaft chain taut
during the turning of the crankshaft
while the camshaft chain is logse, to avoid kinking the

chain on the lower [crankshaft) sprocket. A kinked
chain could damage both the chain and the sprocket.

Installation:

NOTE: If a new camshaft, cylinder head, valve, or
valve [ifter were installed, check valve clearance (Pg. 12).
#Check that the tachometer pinion is removed from the
cylinder head, and ail camshaft cap knock pins {16)
are fitted,

®Check crankshaft position to see that the engine is
stilt at TDC, and rcadjust if necessary. Remember
to pull the camshaft chain taut before rotating the
crankshaft.

#Turn the inlet camshaft so that ths arrow mark on the
sprocket s aligned with the cylinder head surface and
pointing to the rear.

#Pull the chain taut and fit it onto the inlet camshaft
sprocket,

®3tarting with the tupper pin on the link that coincides
with the inlet camshaft sprocket arrow mark, count to
the 32nd pin. Feed the exhaust camshaft through the
chain and align that 32nd pin with the raised arrow
mark. The notch on the camshaft end must face left,




Cam Chain Timing

s

Ii\ﬁ&,_ e —Wﬂ”_ ;

4, Arrow Mark
5. TDC Mark
6. Timing Advancer

1. Arrow Mark
2, Inlet Camshaft
3. Exhaust Camshaft

®The camshaft caps are machined together with the
cylinder head, so set the camshaft caps into place with
the number on the camshaft caps matching the number
on the cylinder head, and with the arrow on the cap
pointing forward (toward the exhaust side).
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@Partially tighten the left inside camshaft cap bolts
first, to seat the camshafi in place. Fully tighten all
the bolts with 1.1 ~ 1.3 kg-m {95 ~ 113 in-lbs} of
torque, following the tightening sequence shown in
the diagram.

Camishaft Cap Tightering Ordar
’

@instzli the chain tensicner assembly. The sequence for
'76 and '77 modsis is push rod, spring (long}, washer,
spring (shortj, pust rod guide, ajurminum washer, and
locknut; for '78 and later madels, spring (short), push
rod, spring {leng), push rod guide, aluminum washer,
and locknut.

Y w3 Do not adjust cam chain tension prior
EAUTIN  to installation of the cylinder head cover.

oTurn the crankshaft over to align the “T" mark with
the timing mark (TDC) (See Fig. 106}, and check that
the arrow mark on the inlet camshaft sprocket and the
unnumbered arrow mark on the exhaust camshaft
sprocket are aligned with the cylinder head surface,
indicating that cam timing is correct.

4y t . M any resistance is felt when turning

CAUTION ; over the crankshaft, stop immediately,
and check the camshaft chain timing. Valves may
be bent, i the timing was not properly set.

2. Do not try to turn the crankshaft and camshafts
with a wrench on the camshaft sprocket. Use a
17 mm wrench on the end of the crankshaft.

NOTE: If anew camshaft, cylinder head, valve, or valve

lifter were installed, check valve clearance at this time

{Pg. 12}, and adjust if necessary.

8Apply a small amount of molybdenum disuifide grease

for engine assembly to the tachometer pinion shaft,
insert the pinion, and reconnect the cable to the cyl-

~ inder head.

eApply a liguid gasket to the circumference of each
cylinder head. rubber plug, and fit them in place.
®fnstall the cylinder head cover with a new cylinder
head cover gasket. The arrow on the cover must point
towards the front. Tighten the cover bolis {14) with
1.1 ~1.3 kg-m (95 ~ 113 in-ibs) of tergue, following
the tightening sequence shown in Fig. 116. Do not
forget to install the spark plug lead clamps (2) when
the cylinder head cover is installed.
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Cyiinder Head Cover Bolt Tightening Order

{1

#install the brackets connecting the cylinder head cover
to the frame. Each boit has a lock washer and flat
washer, Tighten the bracket bolts on the frame side to
2.0~ 2.8 kg-m {14.5 ~20.0 ftdbs) of torque, and the
holts on the engine side to 1.6~2.2 kg-m {11.5~16.0
ft-lbs} of torgue.

NOTE: If there are spacers (2} between the brackets,

tighten all the bracket bolts to 1.6 ~2.2 kg-m (11.5~

16.0 ft-lbs) of torgue.

eConnect the blue and vellow/red contact breaker leads
to the same color leads which were disconnected.

®Connect the spark plug lead en each spark plug.

#nstall the fuel tank (Pg. 32 }.

®Adjust the camshaft chain (Pg. 17 ) and install the
cap and O ring

einstall the contact breaker cover gasket and cover.

CAMSHAFT SPROCKET

Removal (on each camshaft):

®#Remove the camshaft (Pg. 37 ),

eRemove the camshaft sprocket nuts {3), and slide the
sprocket off the camshaft,

Installation:

®Set the sprocket on the camshaft aligning the bolt
holes. The side marked “IN” on the inlet camshaft
sprocket or “EX” on the exhaust camshaft sprocket
must face away the notch on the shaft end.

i

®Apply a non-permanent locking agent to sprocket bolts
{3}, and install bolts tightening them with 1.4~ 1.6
kg-m {10~11.5 ft-lbs) of torque.

@|nstali the camshaft {Pg, 38 ).

CYLINDER HEAD

Removal:

®Remove the mufflers (Pg. 32 ).

®Remove the carburetors (Pg. 33 ).

#Remove the camshafts (Pg. 37 ).

elising the camshaft cap bolt, pull out the blind
caps (4}.

eRemove the cylinder head nuts (8) from the upper
cylinder head, and bolts (3) from the bottom of the
cylinder head {rear 2, front 1),

oPull off the cylinder head, and remove the cylinder
head gasket, To avold chain guide interference with
the cylinder head, lift the cylinder head up approx-
imately 30 mm, pull the rear chain guide up slightly
and slide forward, and pull the head out toward the
rear taking care not to damage the camshaft chain
guides.

Instailation:

NOTE: The camshaft caps are machined together with
the cylinder head, sa, if a new cylinder head is installed,
use the caps that are supplied with the new head.
ellsing compressed air, blow out any particles which
may obstruct the oil passages and orifices. Check the

Q rings on each orifices, and replace them if deterio-
rated or damaged.,

#lnstall a new cylinder head gasket. Check to see that
oil passage orifices (2} are in place, that the small
hole in each orifice faces up, and the head gasket
face marked "TOP” is facing up.
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1. Orifice 4. Cylinder Block
2. O Rings 5. Piston
3. Oil Passage

#Slide the rear chain guide foward slightly 1o facilitate
the cylinder head installation,

®Fit the cylinder head on part way, install the rear
chain guide, and then install the cylinder head com-
pletely.

oTighten the cylinder head nuts (8} with 3.8~4.2 kg-m
(27 ~ 30 ftlbs) of torque, following the tightening
sequence Indicated on the cylinder head. First hand
tighten the nuts, then tighten them to the specified
torque,

Cylinder Head Nut Tightening Order

®Tighten the boits {3} with 1.1~ 1.3 kg-m {95~ 113
in-lbs} of tarque, o

®Apply a little oil on the O rings, and fit the blind
caps {4),

NOTE: Blind caps must face up towards the screw

hole to facilitate later removal.

oL ift up the camshaft chain, and use a screwdriver
to keep the chain from falling down into the cylinder
block.

#install the camshafts (Pg. 38).
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NOTE: If a new camshaft, cylinder head, valve, or

vajve lifter were installed, check valve clearance (Pg, 12 ),

and adjust if necessary.

sinstall the carburetors (Pg. 33),

sinstall the mufflers {Pg. 32}

®Adjust the camshaft chain {Pg, 17).

sAdjust the throttle cable play {Pg. 13).

o heck the idling and adjust the carburetors if necessary
(Pg. 14).

VALVES AND VALVE GUIDES

Removal {each valve and valve quide}:

eRemove the cylinder head (Pg. 40).

®Puil out the valve lifters {4} and shims (4], marking
them as to location,

NOTE: If more than one valve is 1o be removed, mark

them as to location so they can be reinstalled in the

proper place.

olsing the valve spring compressor assembly (special
tool) to press down the valve spring retainer &, remove
the split keeper.3..

®Remove the tool, and then remove the spring retainer,
outer spring {6, inner spring 5;, and spring seat 4%,

®Push out the valve 12 ar T3,

®Remove the clip & and pull off the ail seal 7.
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@Heat the area zround the guide to about 120~150°C
{248~302°F}, and hammer lightly on valve guide arbor
{special tocl) to remove the guide from the top of the
head. '

2

Valve and Valve Guide

Installation {each valve and valve guide):

NOTE: If a new valve or valve guide are installed, check

the valve/valve guide clearance,

@Apply oil to the valve guide, and install a new O ring
19 onto the valve guide.

oHeat the area around the valve guide hole to about
120 ~ $50°C (248~ 302°F), and drive the valve guide
in from the top of the head using the valve guide arbor
(special tooi).

#Ream the valve guide with the valve guide reamer
{special tool) even if the old guide is re-used.

1. Shim
2. Valve Lifter

3. Split Keeper

. Spring Retainer
. Inner Spring

. Outer Spring

. Ol Seal

. Clip

. Valve Guide
10, Spring Seat

11. O Ring

12, Inlet Valve

13. Exhaust Valve

Woo -1 G h da



if it is uneven, refer to the Maintenance Section
(Pg. 125). '

®Push a new oil seal into place, and replace its clip.

sApply a thin coat of high temperature grease to the
valve stem, insert the valve, and install the spring seat
and the outer and itiner springs.

®|nstall the spring retainer, press it down with the
valve spring compressor assembly, and put on the split
keeper.

eAfter making sure that the split keeper, spring retainer,
and valve stem are all properly fitted, remove the
valve spring compressor assembly,

oMount the valve lifters and shims in their original
locations.

o|nstall the cylinder head {Pg. 40}.

8Check valve clearance (Pg. 12 }, and adjust if necessary.,

CYLINDER BLOCK

Removal: '

®Remove the cylinder head and gasket (Pg. 40).

eRemove the cylinder nut and the washer at the rear
center of the cylinder biock.

Cylinder Block Pry Point
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sWith a screwdriver, pry at the gap in each side of
the cylinder base 10 free the cylinder block from the
crankcase and lift it slightly, and then fift off the
cylinder with the rear chain guide.

N % Do not hammer on the screwdriver while
EAUTEN A it is in the pry point as engine damage
could resuit {Fig. 128).
eWrap a clean cloth around the base of each piston so

that no parts or dirt will fail into the crankcase.

Instaliation:

NOTE: If the cylinder block is reslaced with a new

one, piston to cylinder clearance must be checked

against the spocified valus (Pg, 129).

oWith compressed air, blow the oil passages to remove
dirt or particles which may obstruct oil flow,

#Remove the cloth from under each piston.
ePut on the cylinder biock © rings {2}, oil passage
O rings (2), and cylinder base gasket with new ones,

Good

Bad
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and be sure that knock wing (2} are properly fitted
on the crankcase.

®Pull the chain taut 1o avcid kinking the chain, and
using a2 17 mm wrench on the crankshaft, turn the
crankshaft to where the timing advancer “T" mark {the
fine adjointed the "T”} 2aligns with the timing mark.
@it the piston base {special tooll into place at the
erankcase opening for each piston, and gently turn the
cranksha®™ with a 17 mm wrench untii each piston is
situated squarely on ifs piston base.

#Position each piston ring so that the opening in the top
and oil ring of each piston is Tacing forward, and the
second ring opening Taces the rear.

2Apply engine oll 1o the piston rings and the cylinder
inside surfacss.

9Compress the piston rings using a piston ring compres-
sor and adapier {special too!s) on each piston,

#Check that the rear camshaft chain guide is in place.

#Fit the cylinder biock on the crankcase studs, guide
the front camshaft chain guide inside the block, and
rest the bottem of the cylinders on the piston ring
COMPrassors.

®Puil the camshaft chain up through the cylinders and
insert a screwdriver through it to avoid the chain falling
into the crankcase.

®Work the bottom of each cylinder past the rings, and
set the cylinder block in place while removing the
special toois. If the cylinder block does not seat on
the crankcase, lift it up slightly, pull out the camshaft
chain, and press the cylinder biock dowr.

®|nstal! the flat washer and nut, and after hand tighten-
ing the cylinder cap nuts {8), tighten the cylinder base
nut,

sinstall the cylinder head (Pg. 40).

®Adjust camshaft chain {Pg. 11}

PISTON AND PISTON RINGS

Removal:

eemove the cylinder block {Pg, 43).

®Wrap a clean cioth around the base of each piston to
secure it in position for removal and so that no parts
and dirt will fall into the crankcase.

#Remove the piston pin snap rings from the outside
of each piston.




sRemove each piston by pushing its piston pin out the
stde that the snap ring was removed. Use the piston
pin puller and adapter “C” (special tools) if necessary.
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chamiersd; the lower outer edge of the second ring is
notcred,

sRemove the piston rings with the pision ring pliers
{special tool). To remove z ring by hand, spread the
ting open with both thumbs, and then push up on the
opposite side.

Instaflation:

NOTE: If the piston is replaced with a new ong, check

that piston to cylinder clearance and piston to pin clear-

ance have the specified values (Pg. 129 and 131), Also,

when a new pin is installed; check that pision to pin

clearance and pin 1o small end clearance have the speci-

fied values (Pg. 131),

einstall the piston rings so that the carrect side (marked
*N”) faces up {Fig. 137). Do not mix up the top and
second rings. The outer edges cf the top ring are

Piston Ring:

% %\\\\\\ Top Ring

w Second Ring

N\
NN\

aTurn the rings so that the gap in the top ring and oil
ring of gach piston faces forward and the gap in the
second ring faces the rear.
eApply a littie engine oil to the ziston pins, and install
the oiston and piston pins. The arrow on the top of

each niston must peint towards the frent.

e ot ™)

il Ring

T e

eFit a new piston pin spap ring into the side of each
piston, as removal weaxens and deforms the snap ring.

sinstall the cylinder block {Pg. 43).

8 Adiust camshaft chain (Pg. 11).
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DYNAMO FIELD COIL AND ARMATURE
Removai:

#Remove the left side cover, and disconnect the fieid
coil plug and armature plug from their sockets on the
electrical panel {1976 and 1977 models).

eDisconnect the dynamo armatire yellow leads (2) near
the neutral indicator switch (1978 and later models).

®Place an oil pan beneath the dynamao cover,

sRemove the dynamo cover screws (8}, and pull off the
dynamo cover and gasket.

#Remove the left foot peg nuis (2), washers (2}, and
left foot peg.

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

sRemove the engine sprocket cover bolts (4}, and pull
the cover free from the crankcase.

eDisconnect the oil pressure indicator switch lead and
the neutral indicator switch lead, and puil out the
wiring towards the left side (1976 and 1977 models),

®Remove the armature Allen bolts (1} (2), and pull the
armature @3 and the grommet(s) & out from the cover.

®Remove the fieid coil mounting Allen bolts i7: (3}
and copper washers (¢ {3}, and remove the field coil@
and the grommets ‘8 {1976 and 1877 maodels).

installation:

oFor 1976 and 1977 models, apply z liquid gasket
around the circumference of each field coil wiring
grommets, install the grommets, and set the fieid coil
inte place. Apply a non-permenent locking agent on
each Allen bolt, install the copper washer on each bolt,
and tighten the bolts to 0.9~1.1 kg-m (78~95 in-Ibs}.

8Apply a liquid gasket around the circumference of the
armature grommet(s), install the grommet{s}, and fit
ihe armature info place. Use a non-permanent locking
agent on each Alien bolt, and tighten the bolts to 0.9
-~ 1.1 kgm (78~95in-bs).

oCheck that knock pins (2) are in place, replace the
dynamo cover using a new gasket, and fighten its
screws (8).

eConnect the oil pressure indicator switch lead and
neutral indicator switch lead.

®Fit the dynamo wiring between the external shift
mechanism cover and the crankcase.




®Secure the armature yellow leads (2) and starter motor
lead in the clamp near the clutch push rod {1978 and
fater models). -

e#Check that knock pins {2) are in place, and install
the engine sprocket cover using the shift shaft oil
seal gide (special tool) to protect the cover oil seal,
and tighten it bolts (4). The wiring is routed in front
of the upper mounting bolt spacer.

®Mount the shift pedal so that its end matches the
level of the engine sprocket cover lower left bolt, and
tighten its belt.

Dynamo, Starter Motor Clutch
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1978 and later

- —. ’\.
BN q;,\ (6\

e S >

1

. Knock #in

1. Armature Allen Bolt 7

2. Thrust Washer 8. Grommet

3. Armature G. Field Coil

4. Grommet 10. Copper Washer
5. Spring 11. Allen Bolt

6. Roller 12. Bolt

13,
14.
15.
16.
17.
8.

1

19. Sprocket

Dynamo Rotor

Plate 20. Chain

Starter Motor Clutch 21. Dynamo Flywheel
Allen Bolt

Spring Cup

Sprocket
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“eMount the Jeft foot peg with its nufs and washers {2
2aj.

sReconnect the plugs to their sockets on the elecirical
vansi,

sinsiail the left sice cover,

®Check the oil level and add il {Fz. 196).

DYNAMC ROTOR (FLYWHEERL) AND
STARTER MOTOR CLUTCH

Hemoval:

eRemove the ieft foot psg nuls (23, washers (2), and
left foot pey.

eTake put the shifi pedal bolt, end remove the shift
pedal.

eRemove the enging sprockel cover holts ), and pull
the cover free from ths crankease.

eMace an oil pan beneaih the dynamo cover.

eRemove the dynamo cover sorews (&), and pull off the
dynamao cover aind gasket

®Hold the dynamo roio fiywheel 20} steady with
the holder {specia: tcol), and remove the bolt1k, The
Lolt is a lefi hand thread and must be turned clockwise
for removal.

@lsing the sprefal tool o haoid the rotor Elywheel}
steady, remove the rotor (flywheel} and starter motor
cluteh assembiy with the dynamo rotor puller (special
zoot). There is a thrust washer /2 zf the rear of the
rotor flywhes!),

Tl 2EW

installation:

eCheck to see that the thrust washer is at the rear of
the rotor; using a high flash-point solvent, clean off any
oit or dirt that may be on the crankshaft taper or rotor
hub, and piace the assembly back on the crankshaft.

@Tighten the 10 mm bolt on 1976 and 1977 models to
7.0~8.0 kgm (51~ 58 ft-lbs) of torgue while holding
the dynams rotor steady with the dynamo rotor holder
(special tool). For the 12 mm bolt on 1978 and later
models, tighten it to 12~ 14 kg-m (87 ~101 ft-lbs) of
torgue.

eCheck that knock pins (2} are in place.

8Apply a liguid gasket to the wiring grommets, install
ihe dynamo cover using a new gasket, and then tight-

n the screws {§}.

eCheck to see that knock pins (2) are in place, and
install the engine sprocket cover using the shift shaft
oil seal guide {special tooi} to protect the cover oil
seal [Fig. 146), and tighten its bolts.

eMount the shift pedal so that its end matches the level
of the engine sprocket cover lower left bolt, and tight-
en its bolt (Fig. 147).

elMount the left feot peg with its nuts and washers
{2 ea).

eChack the of! leve! and add oil {Pg. 196}.

Disassembly:
eRemove the roliers (&, springs (5, and spring caps
{3 ea) from the starter motor ciutch.

&Place ihe rotor face down on the workbench, Holding
the rotor steady wish the dynamo rotor holder {special
icol), remove the Alien boits (3) to separate the rotor
and starter motor clutch. For 1978 and later moedels,
use the flywheel holder {special tool: PN 57001-308)
to hold the flywhee! steady.



Assembly Note:

eApply a non-permanent locking agent to the Allen
bolts (3}, and tighten the bolts with 3.3~ 3.7 kgm
(24~27 fi-lbs} of torque.

STARTER MOTCR CHAIN AND SPROCKETS
Removal:

®#Remove the dynamo rotor and starter motor clutch
assembly (Pg. 48).

@Full off the starter motor chain @9 and sprockets {3,414 .

Instaliation Notes:
1, Install the starter motor sprocket, so that the protrud-
ing side of the sprocket faces in,

2. Install the thrust washer before instailing the rotor,

STARTER MOTOCR

Removal:

eRemove the left foot peg nuts (2), washers (2), and
left foot peg.

®Tzke out the shift pedal bolt, and remove the shift
pedal,

8Remove the engine sprocket cover bolts (4}, and pull
the cover Tree from the crankcase.

#Place an ¢il pan beneath the dynamo cover,

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

oSlide out the rubber cap, remove the starter motor
terminal nut ard lock washer, and take the ieft off the
maotar,
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TR
siemove the starter motor retaining bolts (2L

8Pry the siarter motor ioose from the crankcase with
a screwdariver and oull the starter moetor off towards
the right side of e engine.

: 1 Do not tap on the starfer molor shaft.
&
CAUTIOH Tapoing on the shaft may damage the

raotor,

instaiiation:
sRepltace the O ring with a new ong, If it s deteriorated
or gamaged, and apply a I'vde oif 1o it

‘@Clean the starter metor lugs and crankcase where the

starter motor s grounded.

aFlace the starter motor bask into positicn fitting the
shatt through the sprocket, the protruding side of the
sprocket must face in (Fia. 7543,

#Apply 3 non-permanent locking agent to the starter
motor retzining boits, and tighten the bolis with
0.5~1.7 kg-m (T8~95 {n-lhs} of toroue,
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eReconnect the motor lead onto the terminal with its
nut and lock washer. Tighten the nut with G.4~0.6
kg-m (35~52 in-lbs) of torque.

eReinstal! the rubber cap.

®Check to see that the knock pins {2) are in place and

~ replace the dynamo cover, gasket, and screws (8).
Use a new gasket and apply a liguid gasket to the
wiring grommets,

oCheck that the knock pins {2) are in pilace andg replace
the engine sprocket cover using the shift shaft oil seal
guide (special tool) to protect the cover il seal, and
tighten its bolts (4),

eMount the shift pedal so that its end matches the
level of the enginc sprocket cover lower left bolt, and
tighten its bolt.

oMount the left foot peg with its nuts and washers
(2 ea).

oCheck the oil level and add oil {?g.196).

Disassembly:

e#Remove the screws 20 (2), lock washers {2), and
remove the end covers(l),id .

#Remove the end plate 1§, gasket 1%, thrust washers 11

znd armature 10 from the shaft side.

®Remove the screw which connccts the brush lead 5 to
the field coil lead 7%, and remove the brush plate (6.

The screw has a lock washer. There is a O ring 2 at the
brush side of the housing.

Starter Motor

NOTE: The yoke assembly & is not meant to be dis-

assembled.

#Remove the planet pinions T#and internal gear 17,

@Remove the key 72, and pull off the internal gear
holder 3%,

eRemove the large thrust washer 1%,

Assembly Notes:

1. Replace any © rings that are deteriorated or damaged
with new ones.

2. Align the notch on the end plate with the tongue
on the housing, and align the line on each end cover
with its iine on the housing.

1. End Cover 8. Thrust Washers
2. O Ring 10. Armature

3. Screw 1. Thrust Washers
4, Lock Washer - 12, Gasket

5. Carbon Brushes 13, End Plate

6. Brush Plate 14. Planet Pinions
7. Field Coil Lead 15, Cutput Shaft
8. Yoke Assembly 16. Thrust Washers

17. Internal Gear 25, Screw

18. Internat Gear Holder 26. 0 Ring

19. Large Thrust Washer 27. Grease Seal
20. Spring 28. Ball Bearing
21. Toothed Washer 29, Circlip

22. Key

23. End Cover
24, Lock Washer
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3. Apply a high temperature grease {c the planet pinjons CONTACT BREAKER
4, internal gear {7, and internal gear holder 4§ Removal:
@Remove the contact brezker cover and gasket.
&Remove the contact breaker base screw. The screw
has a flat washer and lock washer.

IGNITION COlL.

Removal:

e#Remove the fuel tank {Pg 32).

®Pull off the lead from each spark glug,

#Disconnect the biue and the red/yeilow ignition coll

Ieads. . instaliation Notes:

1. The sequence of installation on the contact breaker
bolt is bolt 7}, contact breaker lead &;, spring (@),
large insulator B, small insulator 4§ {in contact
bieaker haole), jarge nsuiator @, capacitor lead 1%,
fiat washer 4%, lock washer 2, and nut 0.

the two leads.

Contact Brzaker Lead Instzilation @'
/]

®Remove the bolts (4] from the bracket fon the right
side) that connecting the cylinder head cover fo the
frame.

1. Scraw 5, Large Insuiator
- . 2. Lock Washer 10, Smali Insulator
#Remove the bolts {2} that connect the ignition coil 3 F?;t Wa:he? 17 Nuta
to the brackets, and remove the ignition coil. 4: Spring 12. Lock Washer

Instailation Notes: 5. Contact Breaker 13. Flat Washer

1. Use only the Kawasaki ignition coii bolis to mount 6. Contact Breaker Lead 14. Capacitor Lead
the ignitian ccil. Bolts of a different cemposition 7. Bolt 15, Large Insulator
may adversely affect ignition coli performance. 8. Contact Breaker Plate 16. Capacitor

2. Tighten the bracket bolts {4} to the specified torgue
(Pg. 201). 2. After installation, acjust the ignition timing (Pg. 9).
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CAPACITOR

Removal:

&Remove the contact breaker cover and gasket,

@R omove the capacitor screw {Fig. 162). The screw has
a tlat and iock washer.

®lcosen the contact breaker nut, and remove the
capacitor icad to complete capacitor removal,

fnstaliation Notes:

1. The seguence of installation on the contact breaker
bolt s bolt, contact breaker lead, spring, large
insulator, small insulator (in coniact breaker hole),
large insulator, capacitor lead, flat washer, lock
washer, and nut (Fig. 164}

2. tatch the capzcitor mounting plate hole with pin
on the sontact breaker plate.

TIMHNG ADVANCER

Ramaoval:

sRemove the contact breaker cover and gasket.

eTake cut the contact dbreaker mounting plate screws,
lack washers, and flat washers {3 eal, and remove the
plate.

#With 2 17 mm wrench on the crankshaft rotation nut
to kzep the shalt from turaing, remove the advancer
mounting bolt, and fake off the rotation nut and the

timing advancer.

instaliation:

®Fit the timing advancer onto the crankshaft matching
its notch with the pin in the end of the crankshaft,
and install the crankshaft rotation nut and the ad-
vencer mouniing bolt, The notches in the nut fit the
projections ¢n the timing advancer. Tighten the bolt
with 2,3~2.7 kg-m (16.5~19,5 ft-Ibs} of torgue.

eMount the contact breaker mounting plate, and tighten
its screws {3} loosely. Each screw has a lock washer
and flat washer.

sAdjust the ignition timing (Pg. 9).

Disassembly:

ePui| off the cam,

aRemove the C rings (2), washers (4), and weights {2).
@Remove the thrust washer from sach weight shaft,

Assembly Notes:
1. Wipe the advancer clean, and fill the groove in the
advancer body with grease.



2. When installing the cam, align the mark on the cam
with the notch on the advancer body,

CLUTCH HUB AND CLUTCH PLATES
Removal:

aWith the motoreycle on ils center stand, place an o
pan beneath the engine, and remocve the engine oil
drain plug and washer to drain out the oil.

sAfter the cil has drained, tighten the drain plug with
2.7~3.3 kg-m (12.5~24.0 fi-lbs) of torgue.

eRemove the timing advancer (Pg. 52).

eRemove the screws (12), and pull off the right engine
cover and gasket, There is a slot tc facilitate cover
removal. Pry this peint with a slot screwdriver.
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washers i {5},

eRemove the clutch spring nolt
and springs ¥ {5].

ePuli off the spring plate 1%, pull out the spring plaic
ausher 1%, and it the motorcycle so that the steel
ball “T will fal! outl.

eRermove the friction plates ‘7. (8) ang steel vlates 8 (7).
ellold the clutch hub from turning using a cluten
rolder {special tecl), and remove the clutch hub
aul T8 and washer ‘3.

®Pull off the ciutch hub &, There is a thrust washeri4:
at the rear of the cluich hub,

NGQTE: The clutch housing cannot be removed without

mazjcr disassembly work. T remove the cluteh housing

refer to the transmission removal section {Pg. 60).

Enstaliation:

®instzil the thrust washer, ciutch hub, and lock washer,
Replace the cluich bub nut with 2 new onig, serew on
the rut, and tighten it with 12~ 15 kg-m (87 ~108
fi-lbs) of forque, while hoiding the hob stationary
with the clutch heoider {special toof).

= The washer betwesn the shuich hueb and
the ciuteh bub nut must be instalied with
the marked side, “DUT SIDE", facing out. If this washer
is installed beclowsvds, the hub nuz might loossn during
operation. This causes cluteh disengagement and might
cause primary chain brezkage by the misalignment of
the primary and the clutch housing sprockets, vasulting
in loss of motoroycie contral.
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Clutch

1. Spacer 5. Thrust Washer 9. Lock Washer 13. Spring Plate

2. Drive Shaft Sleeve 6. Clutch Hub 190. Clutch Hub Nut 14. Ciutch Spring

3. Needle Bearing 7. Friction Plate 11. Steel Bali 15. Washer

4. Clutch Hub 8. Steel Plate 12. Spring Plate Pusher 16. Boit

elnsiall the friction plates (8) and steel plates (7)), 0.8 ~ 1.0 kg-m {69 ~ 87 in-lbs} of torque by hand.
starting with a friction plate and alternating them, NOTE: The spring piate can be installed on the clutch

CAUTION ¥ If new dry steel plaies and friction plates hub in any position, so there is no mark on either the
. are instalied, apply engine gil on the sur- spring plate or the clutch hub,
faces of each plate to avoid clutch plate seizure.

®insert the steel bail and spring plate pusher, appiying
a high temperature grease 1o their surfaces,

&Check that the spring in the enging cover crankshaft

_ oil seal has not slipped out of its proper position and

s|nstall the spring plate, springs, washers, and spring apply a high temperature grease to the oil seal lip, If
bolts {5 ea). Cross tightzn the bolts evenly with the oil seal is damaged, replace it with a new one,
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oCheck that the two knock pins are in place, and using
a new right engine cover gasket, fit the right engine
cover onto the crankcase. Tighten the screws (12)
firmly. Be sure to include the cantact breaker lead
clamps with their right engine cover screws.

®Fil] the cngine with oil, check the oil (Pg. 196), and
add more if necessary.

® |pstall the timing advancer {Pg. 52),

eAdjust the ignition timing {Pg. 9).

eAdjust the clutch (Pg, 16}.

CLUTCH RELEASE

Removal:

#Remove the left foot peg nuts (2), washers {2), and
left foot peg.

sTake out the shift pedal bolt, and remove the shift
pedal.

sRemove the engine sprocket cover bolts {4}, and puli
the cover free from the crankcase,

®Remove the cotter pin from the clutch release lever,
and free the cluteh inner cable tip from the lever
and engine sprocket cover.

®Remove the clutch release assembly mounting screws
{2), and remove the release assembly.

#®Take out the circlip, and separate the outer release
gear and the inner release gear.

installation:

®Wash and clean the release balls and inner release
gear with a high flash-point solvent. Dry and lubricate
them with grease.

#Fit the inner gear back into the outer release gear,
When the two gears are fully meshed, the clutch release
lever and the outer release gear must be positioned
as shown in Fig. 181. The machined side of the
outer release gear must face upward.

o

e|nstall the circlip on the inner release gear.

oFit the clutch release lever assembly back into the
engine spracket cover, apply a non-permanent locking
agent to the screws, and tighlen the screws. The
clutch release lever must be positioned as shown in
Fig. 179, when the gears are fully meshed,

oRun the clutch cable inte the engine sprocket cover
and spring, and fit the tip of the inner cable into the
clutch releasc lever.

®iising a new cotter pin, secure the cable tip fo the
release lever.

einstal] the engine sprocket cover using the shift shaft
oil seal guide {special tool} to protect the off seal in
the cover, and tighten its bolts.

eMount the shift pedal so that its end matches the
level of the engine sprocket cover lower feft bolt,
eMount the left foot peg with its nuts and washers,

sAdjust the ctutch (Pg. 16).

ENGINE SPROCKET

Removal:

#Stand the motorcycle up on its center stand.
#Check that the transmission is in neutral.
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#Remove the left foot peg nuts {2}, washers (2), and
left foot peg.

#Take out the shift pedal bolt, and remove the shift
pedal,

#Remove the engine sprockst cover bolts (4}, and oull
the cover free from the crankcase.

@l oosen the rear torgue link nut, rear axle nut, caliper
holder sleeve nut, and chain adjuster boit lock nuts,
and then back out the chain adjuster boits a coupie
of turns to give the chain nlenty of plav.

eStraighten the side of the toothed washer that is bent
over the side of the engine sprocket nut.

aHold the engine sprocket steady using the engine
sprocket holder (special tool}, and remove the engine
sprocket nut and toothed washer, Pull the engine
sprocket off along with the drive chain.

instaiiaticn:

@Mount the engine sprocket while meshed with the
drive chain, Install the toothed washer engaging it
with a hoie in the sprockess,

NOTE: If the washer is splined and the sprocket nut is
recessed; install the splined washer on the output shaft
fitting their splines, and instzli the nut facing the re-
cessed side toward the engine.

®install the engine sprocket nut, and then tighten the
nut with 7.5 ~ &5 kg-m {54 ~ 6} fi-lbs) of torque
while using the engine sprocket holder to keep the
sprockel steady.

®Bend back one side of the toothed washer over the
side of the nut.

#lnstall the engine sprocket cover using the shift shaft
oil seal guide (special tool} to protect the cover oil
seal, and tighten its bolts.

eMount the shift pedal so that its end matches the
level of the engine sprocket cover lower left bolt,

aMount the left foot peg with the nuts and washers,

eAdjust the drive chain (Pg. 17).

NEUTRAL INDICATOR SWITCH

Hernewval:

®Remove the lefi foot peg nuls (2}, washers (2), and
teft foot peg.

®7ake out the shift pedai belt, and remove the shift
edal.

OpRemove the engine sprocket cover bolts (4), and pull
the cover free from the crankcase,

@Puil the neutral indicater switch tead off the switch.



slUnscrew the neutral indicator switch and gasket.

instaliation:

®instail the neutrai indicator switch and gasket tighten-
ing it with 1.3~1.7 kg-m (9.5~ 12.0 fi-lbs) of tarque.

oFit the lead back on the switch.

#|nstall the engine sprocket cover using the shift shaft,
oil seal guide {special tool) to protect the cover oil seal,
and tighten its boits.

sMount the shift pedal so that its end matches the
level of the engine sprocket cover lower left bolt.

®Maunt the left foot peg with the nufs and washers.

EXTERNAL SHIFT MECHANISHM

Removal:

®Remove the engine sprocket (Pg. 53).

#Disconnect the neutral indicator switch lead ard pull
out the clutch push rod.

®Remove the engine sorocket chain guard.

®Remove the external shift mechanism cover screws {7},
and pull off the external shift mechanism cover and
gasket,

®Remove the output shaft cailar, using a bearing puller
if 3t is difficuit to remove, and take off the O ring.

DISASSEMBLY 57

@Move the shift mechanism arm and overshift limiter
out of their positions on the end of the shift drum, and
pull out the external shift mechanism,

MOTE: Do not pud the shift rod more than 40 mm

out of the crankcase, or the shift forks inside the crank-

case will fall to the bottom of the oil pan, requiring
removal of the oil pan to instali them.

1. 5hit Pedal

2. Pzdal Rubber 7. Shify Mechanism Arm
3. Boit B. Return Spring

4, Shift Shaflt g, Pawi Spring

5. Shift Lever 10, Return Soring Pin

b, 11, Locknut

Overshift Limiter
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Installation: ,
o|f the shifi drum pins were removed, make sure the
one long pin is assembled in the position shown,
If this pin is assembied in the wrong position, the
neutral indicator light will not light when the gears
are in neutral.

sApply a high temperature grease to the lps of the
clutch push rod oil seal and the output shaft coliar oif
seal,

elnsert the shift shaft oil scal guide (special tool) in
the external shift mechanism cover oil seal, and install
the cover and then tighten the screws (7).

oCheck that the external shift mechanism return spring
pin is not foose. If it is loose, remove it, apply a
non-permanent locking agent to the threads, re-install
it, and tighten the [ocknut,

NOTE: The return spring pin must be screwed in until
it protrudes approximately 20 mm from the crankcase,
so that it can work satisfactorily as an external shift
mechanism fever stopper,

elnstail the output shaft coliar on the output shaft.

®tnstall the engine sprocket chain guard,

ofit the neutral indicator switch lead back on the
switch and install the clutch push rod.

einstall the engine sprocket (Pg, 56},

®Adjust the drive chain (Pg. 17).

#Check the oil level and add oil {Pg. 196).

s 3 5 ) o

®Check that two knock pins are in place.

#Replace the output shaft O ring with a new one if itis
damaged, and install it next to the ball bearing inner

race,

#Check that the return spring is properly fitted on the
shaft, instail the external shift mechanism, and place
the shift mechanism arm and overshift limiter on the

shift drum pins.

KICKSTARTER SPRING

Removat:

®#Remove the right foot peg.

eMark the position of the kickstarter pedal so that it
can later be installed on the kick shaft in the same
position,

®Take out the kickstarter pedal bolt, slightly widen the
gap in the kickstarter pedal with a screwdriver, and
then pull off the kickstarter pedal.

sRemove the kickstarter cover screws (4), and puli off
the kickstarter cover and gasket, prying the points
shown in Fig. 197 with a screwdriver,
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BREATHER COVER
Removal;
eRemove the breather pipe from the breather cover bolt,

Instaliation Notes:

1. To install the kick sprirg, turn the kick shaft all
the way clackwise, Insert one end of the spring into
the crankcase hole, insert the other end into the
Kick shaft using needle nose pliers, and, while
holding the spring in place if necessary, fnscrt the
kick spring guide.

8Remove the breather cover bolt and O ring, and take
off the breather cover and Q ring.

#Remove the breather plate screws (2), and remove the
breather plate with the breather tubes.

instailation Notes:
1. Replace the breather cover O ring, or breather cover
bolt 0 ring with a new cne if deteriorated or damaged.

2, Using a new kickstarter covér gasket, fit the kick- 2. Tighten the breather cover beit with 1.3~1.7 kg-m
starter cover onto the crankcase. Use the kick shaft {8.5~12.0 ft1bs} of torgue.
cil sea! guide {special too!) to protect the kick shafi 3. If the baffle plate is removed, apply 2 non-permanent

oil seal, Tighten the screws (4) firmiy, locking agent on the piate mounting bolt threads, and
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tightan them with 0.5 kg-m (43 inlhs) of torgue,

.

ENGIME OiL PUMP
Removal:

#With the motorcvcie on its center stand, place an oil
pan beneath the engine, and remove the engine oil
drain plug to drain out the oil.

®After the oil has drained ott, install the drain plug and
tighten it with 2.7 ~ 3.3 &kg-m {19.5~24.0 fi-ibs) of
torque.

#Remove the mufflers (Pg. 32).

®Remove the cil pan bolts (17) and starter motor lead
ciamp, and iaks off the cil nan and gasket.

Gil Pump

. _uw_c
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#Remove the engine oil pump bolts (3), and take off
the engine ofl pump.

Pin

Pump Gear
Screen
Pump Body
Outer Rotor
inner Rotor
Gasket

Pin

Pump Shaft
Pump Cover
Washer
Knock Pin
Circlip

Purmp Cover Screw



Installation Notes:
1. Replace the oil passage O ring and oll pan gasket
with new ones.

2. Fill the oil pump with engine oil for initial lubrication,

3, Check to see that knock pins (2) are in place.

4, Be sure the oit pump gear and pump drive gear at
the end of the balancer shaft mesh properiy.

5. Apply non-permanrent locking agent to the engine oll
pump bolts {3}, and tighten them with 0.9 ~ 11
kg-m {78 ~ 95 indbs) of torgue.

6. Tighten the oil pan bolts (17) with 0.9 ~ 1.1 kg-m
(78 ~ 95 in-lbs) of torque.

Disassembly:

#Remove the cirddip 4% and washer 41 on the pump
shaft end. _

e®Remove the oil pump cover screws 1% (4), and take
off the ofl pump cover ¢ and gasket (7,

eTake out the rotfors &, ,

®Take out the pin§:, and pull off the oii pump gear
2 and shaft :§:.

®Slide off the pump gear, and take out the pin 1 from
the shafft.

Assembly Notes:

1. Replace the gasket with a new one.

2, After completing the oil pump assembly, check that
the rotor shaft and rotor turn smoothly.

TRANSMISSICN

Removal:

®Remove the engine (Pg, 23).

®Remove the spark plugs.

e5¢t the engine on a clean surface or, preferably, inte a
disassembly apparatus with some means of holding the
engine steady while parts are being removed.

NOTE: If the engine is to be set onto the Kawasaki

engine disassembly apparatus, one of the upper crankcase
half bolts (3) shown in Fig, 208 must be removed before
positioning the engine.
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#Djsconnect the oii pressurg indicator switch lead from
the switch.

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

8Hoid the dynamo rotor (fiywheel) steady with the
special tool, and remove the bolt. The bolt must be
“turned clockwise for removal, For '76 and '77 madels,
use the dyname rotor hoider (PN 57G01-255) to hold
the retor steady; for '78 and later models, use the fly-
wheel halder {PN 57001-308), See Fig. 210 and 149,

#lsing the special tool to hold the rotar (flywheel}
steady, remove the rotor {flywheel} and starter ciutch
assembly with the dynamo rotor puller (special tool).
There is a thrust washer at the rear of the rotor {fiy-
wheei).
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rotor puller (special tool). There is a thrust washer at
the rear of the rotor.

8Pyl off the starter moter sprockets and chain.
@#Remove the starter motor retaining bolts {2},

&Move the external shift mechanism lever arms out of
their pesitions on the end of the shift drum, and
oull out the externa!l shift mechanism.

eRemove the contact breaker cover and gasket.

®Take out the contact breaker plate screws, iock washers,
and fiat washers {3 eca), and remove the plats,

oPry the starter motcr loose from the crankcase with a
screwdriver and pull the starier motor off towards the

- right side of the engine (Fig. 156).

:::::::::i Do not tap on the starter motor shaft

_CAUTEON Tapping on the shaft may damage the

motor,

eRemove the engine spracket chain guard,

®Remove the external shift mechanism cover screws
{(7), and pull off the exterral shift mechanism cover
and gasket,

®Take off the output shaft coilar, using a bearing putler
if it is difficuit to remove, and take off the Q ring.

©With a2 17 mm wrench on the srankshaft rotation nut
to keep the skaft from turning, remove the advancer
mounting bolf, and take off the timing advancer,

eMark the position of the kickstarter pedal so that it can
tater be reolaced on the Kick shaf in the same position,

@Take out the kickstarter pedal bolt, slightly widen the
gap in the kickstarter pedal with a screwdriver, and
then puit off the xickstarter pedal.

#Remove the kickstarter cover screws (4}, and puli off
the kickstarter cover and gasket, prving the points
shown in Fig, 197 witt a scrawdriver,

a&Pull ou: the spring guide, and remove the kick spring,

®Remove the screws {12), and pull off the engine cover
and gasket, There is 2 slot to facilitate cover removal.
Pry this point with a screwdriver,
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#Remove the clutch spring bolts {5}, washers (5), and
springs (5).

@Turn the engine upside down, remove the off pan bolts
{(17) and starter motor lead <lamp, and remove the oil
pan and gasket.

#Remove the engine oil pump bolts {3}, and tzke off
the engine oil pump.

#Pull off the spring plate and spring plate pusher.
®Push in on the push rod to remove the steel bail, and
pull out the push rod.

©To haid the balancer chain guide in the criginal position

eRemove the friction plates (8) and steel! plates (7). after separating the crankcase hatves, turnt a 4 mm
oHold the clutch hub from turning using a clutch screw into the chain tensioner body., Use a screw
holder (special tool}, and remove the clutch hub nut which has a 0.7 mm thread piich and about 15 mm
and washer. length,

®Pull off the clutch hub. There is & thrust wasker at eRemove the 6 min lowsr crankease half boits (17) and
the rear of the clutch hub. 10 mm boits (6}, pry the two peinis shown in Fig.
®Remove the uppsr crankcase half bolts (3, or 2 if one 223 to split the two crankcase halves apart, and lift

was removed just after engine removal}, off the lower crankcase half,
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S

®Stip ocut the ciutch housing from the primary chain,
and take out the cluich housing with the drive shaft
assembiy.

aPuil out the shift rod, and remove the two shift forks
in the fower crankecase half.

i

L -3‘—"23%?‘

®Remove the shift drum sositioning boli, spring, and pin.

&Straighten the side of the lock washer that is bent over
the side of the shift drum guide belt, ana remove the
bolt.

®For 1876 and 1977 models, straighten the side of the
lock washer that is bent over the side of the drive shaft
3rd gear shift fork guide bolt, and remove the bolt.
For 1978 and later models, remeve the cotter pin, and
puli out the drive shafi 3rd gear shift fork guide pin.

#Pull cut the shift drum slightiy, remove the operating
plate circlip, the operating plate, and drive shaft 3rd
gear shifi fork. Pull the skift drum free from the
grankoese.

eRemove the blind cap stopper bolt and washer, and
pull the blind cap.

Instailation:

WNOTES: 1. The upwer crankcase half and the lower
crankcass half zre machined at the factory in the
assembied state, so the crankcase haives must be
reslaced together as a set.

2. When replacing new crankcase halves, to scat the
bypass valve steel ball evenly in the bottom of the
upper crankcase haif, insert the soft steel rod and
hammer lightly the red.

3. Check that the output shaft st gear turns freely

by hand with the outpui shaft assembly installed

on the upper crankcase uaff. if it does not, re-

place the steel washer with the thinner (0.5 mm)
washer.

Check the clearance between the drive shaft 2nd gear
and the copper washer with the drive shaft dssembly
instalied on the upper crankcase haif. Jt shouid be
0.1 ~0.5 mm. If it s not, change and/or add the steel
wasneris) to obiain the proper ciearance. Three sizes
of sieel washers {1.C, 0.7, 0.5 mm thick) are availably
from Kawasaki dealers.

@lnsert the shift drum into the crankcase part way,
replace the 3rd gear shift fork with the short end
facing the neutral switch, Le., the short end goes onto
the drum first,

b
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®Check 1o sz thatl the following parts are in place on
both the upper crankcase hall and the lower crankcase
half, angd siow the oil passage nozzles clean with com-
pressed air,
Upper crankoase hail:
Knock pins {2} oil passage & ring (use 2 new one il
deteriorated or damaged); oil sressure relief vaive:
drive shaft and ouiput shaft set rings (2} drive output,
ang kicic shaft set pins (3); and passage nozzles {2);
and baffle plats,

#Check to ses that the operating vlate pin is in place,
fit the operating plaie onto the end of the shift drum,
and install the circlip.

#Foar 1976 and 1977 models, push the shift drum in the
rest of the way, fit a new lack washey on the shift fork
guige boit, Tighten the bolt securely, and bend the
side of the lock washer over the side of the bolt. The
guide bolt rides-in the middle grocve of the three guide
pin grocves.

®For 1978 and later models, put the 3rd gear shift fork
guide pin into the 3rd gear shift fork. The guide pin
rides in the middle groove of the three guide pin
grooves. fnsert a new cotter pin through the 3rd gear
shift fork and guide pin from the jong end side of the
shift fork, and. spread the coter pin long end inward.

#Tighten the shift drum guide bolt, and bend the side
of the lock washer over the side of the belt. The
lock washer must seat in the crankcase.

aWith a high fiash-point solvent, clean off the mating
surfaces of the crankecase halves and wipe dry.

&Fi: the ouiput and drive shaft assembliss, and kick
shaft on the upper crankcase heif. When installing the
ottput shafs, drive and kick shafis, the crankcase set
pins must 2o inte the holes in the respective bushings
or bearing races, and the set rings must fit into the
greaves in each ball bearing,

CAUTION BMake sure the crankszse set pins are
m. argnarly alignsd to zveid damage o the
crankeases upon instztiation.

@Anply & little engine oil to the transmission gears,
kall bearings, shift drum.

eApply a litte melybdenum disulfide grease for engine
assembly to the camshalt main bearing inserts,

sTemporarily insizlt the fiming advancer, and, with a
17 mm wrench, turn ihe crankshaft so that the crank-
shaft oil noies are even with the upper crankcase baif
surface, with flywhesls positioned up.
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&if the wire is used to hoid the ratchet pin in the bal-
ancer chain tensioner body, use the following 3 steps.
OStraighter out the jock washer sides which are bent
over agzinst the balancer chain tensioner boits {2}, and
remove the bolts, iack washer, and balancer chain
tensioner assembly.
oPush the ratchet pin zil the way into the tensicner
body by working the pir back and forth, Align tho

holes inn the tensioner body 2nd the ratchet pin. Insert

a wire about 2 mm in diameter and at least 100 mm
long into the holes to hold the pin in position.

oReinstal! the briancer chaln tensioner assembly, run-
ning the wire through the center window in the lower
crankcase half.

olUse 2 new lock washer, apply & non-permanent locking
agent to the threads of the mounting bolts, Check to
see that the balancer chain timing is correct, then bend
the sides of the washer over against the balancer chain
tensioner belts (2], The tightening torgue of the
mousting boits is 8.9~1.7 kg-m (78~95 in-lbs}.

eCheck to see that the balanzer chain and balancer
sprockets are properly fitted. For the front sprocket,
the chrome plated link must fit on the spracket tooth
with the punch mark. For the rear sprocket, the link
betwesn two chrome plated links must fit on the
spracket tooth with the punch mark.

NOTE: There are four pizted links, and, with the chain

in the position mentioned above, the Znd plated link

counted from the fran will be located on the crankshaft

P " 2 s :
#Apply a liquid gasket to the fitting surface of the
lower crankcase half in the areas shown in Fig. 237.
§ EE«UTES&E‘ .Ef l.iquid gasket au-:lhere_s 1o any areas not
e wed indicated, the engine oil passages may be

ohstructed, causing engine seizure.

- Licpaicl Gasiet Applied Aveas ' @
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®Fit the lower crankcase half on the upper crankcase
half, engaging the 2nd plated link with the top front
tooth of the sprocket on the crankshaft, The 3rd gear
shift fork must fit in the drive shaft 3rd gear groove.

&Check that the arrow beside the timing inspection
hcle points to the mark on the rear balancer weight,
and that the marks on the front balancer weight
shaft align with the mark on the lower crankcase
(Fig. 240}, If the three timing mark palrs are not
aligned at the same time, fift off the lower crankcase
half and correct the timing.

eRemove the metal wire or 4 mm screw that holds the
ratchet pin in the balancer chain tensioner body.

@|nstali and tighten lighily the 6 mm lower crankcase
half bolts (17). Tighten the 10 mm bolts {6) first with
3.7~4.3 kgm (27 ~31 ft-Ibs) of torgue, following the

®(nstall and tighten lightly the 10 mm lower crankcase tightening sequence numbers on the lower crankcase
half belis (6) and check that the arrow on the lower half. Next tighten the 6 mm bolts (17) in the sequence
crankcase points to the mark on the flywheel (Fig. shown in Fig. 241 with 0.9~1.1 kg-m {78~95 in-Ibs)
239). af torgue.

Balancer Chain Timing
u

3. Lines on the balancer shaft atign
with the marks on the crankcase.

Balancer Shaft

Balancer Weight A
e ~_ _ - -~
, - -~
~
J \ Flywhee}
§ ‘a‘ — ~—
|
\ ¥ f 7 1}
7
N e [ o !
N v ?I
A}
2. Arrow points to o ﬁ //
the line mark. SN

1. Arrow points to the punch mark.
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Tk
@tooly a Uilie engine ofl on the O ring and instali the
blind cap and washer, and tighten the blind cap stopper
boli.
sAnply 3 little engine off to the shift rod and shift fork
fingers, msert the shift rod running it through the
sutput shals Sth gear shift fork, and then through
the output shait 4th gear shift fork, fitiing each shift
fork guide pin inte the shift drurs groove.

ROTE: Identification of the shift ferk (76 and *77

maodels}

4tk gear shift fork: two fingsrs have the same length.

Sth gear shift fork: one of two fingers is jonger than
the other znd pends abouz 30° in-
yard.

For "7& and izier mogels, these two shift forks are
identical.

o(heck to see that the drive shafi and ouiput shaft

turn fresly; and, spinning the drive shaft, shift the
fransmission through all gears fo make certain there
is no binding and that all gears shift properly,

@install the shift drum positioning pin, spring, and
bolt, Tighten the boir securely with 3.2~ 3.8 kgm
{23~27 {i-ibs) of torque.

aCheck 10 see that the ofl pump knock pins (2} and
the ofl passage O ring are in place. Replace the O
ring with a new one, if deteriorated or damaged.

@insiall the oil pump, mzaking sure the oil pump gear
and¢ pump drive gear at the end of the balancer shaft
mesh properly, Apply non-permanent locking agent
to the enginc oil pump bofts (3), and tighten them
with 0.9 ~ 1.1 kg-m {78 ~ 35 in-lbs} of torque.

®install a new oil pan gaskel, and the oil pan with its
mounting bolts (17), Tighten the bolts with 0.9~1.1
kg-m {78 ~G5 in-lbs) of terque.

#lnstall the upper crankease bolts (3, or 2 if the engine
is set on the Kawusaki engine disassembly apparatus),
and tighten them with 0.5~1.7 kg-m (78~ 95 in-lbs).

#Remove the timing advancer,

#Put on the thrust washer, clutch buk, and lock washer,
Heplace the clutch hub nut with a new one, screw on
the nut and tighten it with 12~ 15 kgm {87 ~ 108
fibs) of tarque, while holding the hub stationary with
the clutch holder (special tool).

MOTE: The lock washer between the clutch hub and

the clutch hub nut must be instalfed with the marked

side, “OUT SIDE”, facing out. Sees “WARNING" in Pg.

53.

@install the friction plates (8} and steel plates (7), start-
ing with a friction plate and alternating them,

®insert the clutch push rod, steel ball, and spring palte
pusher, applying a thin coat of a high temperature
grease to their surfaces {Fig. 176),

elnstall the spring plate, springs washers, and spring
bolts (5 ea). Cross tighten the bolts evenly with 0.8~
1.0 kg-m (69~ 87 in-Ibs} of torque by hand (Fig. 177).

NOTE: The spring plate can be installed on the clutch

hub in any position, so there Is no mark on efther the

spring plate or the cluich hub.

@Check that the wire band in the engine cover crankshaft
oil seal has not slipped out of its proper position and
apply a high temperature grease to the oil seal lip {Fig.
178). If the oif seal is damaged, replace it with anew one,

&Check that the two knock pins are in place, and using a
new right engine cover gasket, fit the right engine cover
onto the crankcasc. Tighten the screws (12} firmly,
Be sure to include the contact breaker fead clamps
with their right engine cover screws.



®Fjt the timing advancer onto the crankshaft matching
its notch with the pin in the end of the crankshaft (Fig.
168), and install the crankshaft rotation nut and the
advancer mounting bolt. The notches in the nut fit
the projections on the timing advancer, Tighten lhe
bolt with 2.3~2.7 kg-m {16.5~ 19,5 ft-Ibs) of torgue.

eMount the contact breaker plate, and tighten its scrows
{3) loasely, Each screw has a lock washer and flat
washer.

MOTE: These screws will be tightened securely during

ignition timing adjustment,

#Turn the kick shalt clockwise until it stops, and insert
one end of the spring into the crankease hole.

elsing needle nose pliers, insert the other end into the
kick shaft, and while holding the spring in place, insert
the kick spring guide.

#Check to see that knock pins (2) are in place, and
using a new kick shaft cover gasket, fit the cover
onto the crankcase, Use the kick shaft oil seal guide
{special tool) to protect the kick shaft oil seal {Fig,
200). Tighten the cover screws (4},

®lnstall the kick pedal in the position marked during
disassembly, and then fighten the bolt.

#Check that the external shift mechanism return spring
pin is not loose. |If it is loose, remove it, apply
non-permanent focking agent to the threads, re-install
it, and tighten the locknut.

NOTE: The return spring pin must be screwed in untit

it protrudes approximately 20 mm from the crankease,

so that it can work satisfactorily as an external shift
mechanism lever stopper.

oCheck that the external shift mechanism cover knock
pins (2) are in place.

#Replace the output shaft O ring with 2 new ona if it is
damaged, and install it next to the ball bearing inney
race.

i
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oCheck that the return spring is properly fitted on the
shaft (Fig. 195), mount the external shift mechanism,
and place its arms on the shift drum pins,

®Apply a high temperature grease to the lips of the
clutch push rod oil seal and the output shaft collar oil
seal.

®insert the shift shaft oil seal guide {special tool} in
external shift mechanism cover oif seal {Fig. 196}, and
install the cover, and then tighten the screws (7).

#install the output shaft collar,

®install the engine sprocket chain guard.

8Clean the starf&;r'_motor lugs and crankcase where the
starter motor is grounded,
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®Anply a little ol to the O ring and install the starter
motor. Apply a non-permanent locking agont to the
starter motor retaining bolts {2}, and tighten the boits.

elpsiall the siarier motor sorockets znd chain, The
pretruding side of the starier moter sprocket faces in
(Fig. 154).

2Check to see that the thrust washer s at the rear of
the dynamo rotor, using 4 high flash-point soivent clean
off an any cil or dirg that may be on the crankshafl
taper or rotor hub, and install the dynamo rotor and
starter motor clutch assembiy.

sTighten the 10 mm bolt to 7.0~8.0 kgm {51 ~ 58
ft-ibs] of torgue while hoiding the dyname rotor steady
with the dynama rotor holder {special inol), For 12
mm bolt, tighten it to 12-~14 xgm (87~101 ft-ibs)
of torgue.

&Using a new paskst and applying z Hauid gasketr 1o
the wiring gromimets, insiall the dynamo cover, gasket,
and then tighten the screws (8).

oFit the dynamo wiring between ihe crankcass and
cxternal skift mechanism cover,

@Connect the oil pressure indicator switch iead (gray)
to the switch.
eConnect the neutral indicator jight switch lead {red)
to ihe switch,

@lnstail the engine (Pg. 281,

NOTE: Before installing the engine, tighten the remain-
ing upper crankcase bolt ¥ not already tightenad,
Tightening torgue of the bolt is. 3.2 ~ 1.1 kgm
(78 ~ 95 in-ths).

8Fill the engine with ofl, check the oif leve! {Pg. 136},
and add moere [T necessary,

o arry out the adiustment procodures tstad at if
of the engine instaliation sectinn [Pg, 30 %
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Shift Druwm, Qutput Shaft, Drive Shaft

. 5th Gear {Q)

. Circlip
. Lock Washer . Splined Washer
" 33, Circtip 53. 3rd Gear (0)
1. Needle Bearing Outer 16, Drive Shaft 34, Shift Drum Pin Plate 54. Splined Washer
Race 17. Ball Bearing 35. Shift Rod 55, Circlip
2. O Ring 18. Neutral Indicator Switch 36, Shift Drum Guide Bolt 56. 4th Gear (O)
3. Circlip 19, Shift Drum Pin 37, Washer 57. 1st Gear {O)
4. Needie Bearing 20. Shift Drum 38. 5th Gear Shift Fork 58. Copper Washer
5, Steel Washer 21. 3rd Gear Shift Fork 3%, MNut 59. Steel Washer
6. Copper Washer 22, Washer 40. Splined Washer 60. Needle Bearing
7. 2ad Gear (D) 23. Shift Fork Guide Bolt 41. Engine Sprociket 61. Circlip
8. 5th Gear (D} 24. Operating Piate Pin 42. Collar 62, Needle Bearing Outer
9, Copper Bushing 25. Circlip 43, O Ring Race
10, Washer 26. Operating Plate 44 il Seal 63, Cotter Pin
11. Circlip 27. Positioning Pin 45, Ball Bearing 64, Guide Pin
12. 3rd Gear (D) 28, Spring 46. Cutput Shaft 65. 3rd Gear Shift Fork
13. Circlip 29. Positioning Boit 47. 2nd Gear (O} 66. 4th and 5th Gear
14, Washer 30. 4th Gear Shift Fork 48. Splined Washer Shift Fork

15. 4th Gear {} 31. Screw 49. Circlip 67. Steel Bail



Shift Drum Disassembly:

eDrop out the operating plate pin &4

sRemove the shift drum pin plate:3. The screw 40 has
a lock washer 35,

®Pull out the pins 15 {6).

Shift Drum Assembly Notes:

1. Apply a non-permanent locking agent tc the pin
plate screw @i,

2. The long shift drum pin must be in the position
shown in Fig, 249, If the pin is assembled in the
wrong position, the neutrai indicator light will not
light when the gears are in neutral,

Drive Shaft Disassembly:

oPull off the clutch housing and the needle bearing
from the drive shaft assembly,

@Pull off the drive shaft sleeve and spacer.

®Remove the needle bearing outer race 37,

#Remove the circlip & and puii off the needie bearing
@, steel washer:5:, and copper washer ®..

oPull off 2nd gear 7>, 5th gear 8, the copper bushing &,
and washer .

eRemove the circlip Tl and pull off 3rd geardZ.

eRemove the circlip i3, and pull off the washer 1% and
4th gear T

eRemove the ball bearing 7 using the stem bearing
puller and adapter (special tools).

Drive Shaft Assembly Notes:
1. Install the drive shaft bail bearing using the trans-
mission circlip driver {KZ400 special tool}.
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2. Replace any circlips that were disassembled with
new ones, and install the circlip so that the opening
caincides with one of the splined grooves in the
drive shaft.

Circlip Instatlation onto Drive Shaft

Groove
e,

3. When assembling the 5th gear copper bushing to the
drive shaft, align its oil holes with the holes in the
shaft,

4, The cluich housing spacer must be installed with its
flat side facing toward the end of the shaft.

5. Be sure that all parts are put back in the carrect
sequence and ali circlips and flat washers are properly

in place. Proper sequence siarting with ist gear
(part of drive shaft) is ist gear, 4th gear, washer,
circlip, 3rd gear, circlip, washer, copper bushing,
5th gear, 2nd gear, copper washer, steel washer,
needle bearing, circlip, needle bearing race. At the
other end of the shaft, install the spacer, drive shaft
sieeve, needle bearing, and clutch housing.
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Table 3  Dvive Shaft Gear Chart

Gear E Engage Type Mo. of Teeth
% 1 Part of drive shaft 15
é 5 4 Dogs, dogs face left 25
§ § 3 Double dogged, tooth side dogs face right 22
A f / 5 Dog recesses, recessed side faces right 27
e 2 Mo dogs, no dog recesses, chamfered side faces right 19
6, The drive shaft gears can be recognized by size, Circlip, Splined Washer lnstallation onto Output Shaft
the gear with the smallest diamster being 1st gear,
ang the iargest one being Sth gear, Circlip Groove @
. Teeth of
Drive Shaft Gears
Te @, Splined Washer
— ““_*””) Splined Washer
4. Be sure that all parts are put back in the correct
sequence and all circlips and splined washers are
. ) . . properly in place. Proper sequence starting with the
Output Shaft Dlsasses:nb!y {"76 and ‘77 modeis}: engine sprocket side is 2nd geas, splined washer,
NOTE: ScePg, 217 for 1978 and fater models. circlip, Sth gear, circlip, splined washer, 3rd gear,
®Pull off the necdie bearing ouier race 3. . splined washer, circlip, 4th gear, st gear, copper
#Remove the circlip 41, and pull off the needle bearing washer, steel washer, needle bearing, circlip, and
fty;, stee! washer %, anc copper washer 5. : needle bearing outer race.
®Pull off 15t gear §7 and 4th gear 9. _ 5. The output shaft gear sizes are opposite from those
@Remove the circlip ¥, and pull off the splined washer of the drive shaft gears, the largest being 1st gear
%1, 3rd gear %%, and another spiined washer 92, and the smallest, Sth gear.

#Remove the circlipdiy, and pull off 5th gearifi.
s#Remave the circlip 45, and puli off the splined washer

48 and 2nd gear 47, .

®Remove the output shaft bail bearing 45 using the stem Output Shaft Gears @

bearing puiler (special tool],

Qutput Shaft Assembly Motes

{*76 and "77 modsis):

1. Instali the output shaft bail bearing using the trans-
mission cirgtip driver (KZ400 special tool).

2, Replace any circlips that were removed with new
ones, Install the circlip so that its opening coincides
with one of the splined grooves in the output shaft
{Fig. 252). :

3. Install the splined washer so that its teeth do not
coincide with the circlip opening.

Table 4 Output Shaft Gear Chart

Gear Engage Type Ng. of Teeth
e 2 Dog recasses, plain side faces left ' 31
g g | 5 Double dagged, tooth side dogs face left 2%
g E ! 3 Dog recesses, dog recesse side faces left 28
R £ 4 Dogged, dogged side faces right 26
kI 1 Dog hales, V grooved side faces right 35




KICKSTARTER
Removal:

#5piit the crankcase as explained in transmission removal
{Pg, 60). The transmission itself does not reguire

removal.

®Remove the kick shaft from the upper crankcase half.

Kickstarter

. Kick Pedal
. Pin

. Spring

. Steel Bali

. Boss

. Washer

. Circlip

. Padal Rubber
. Boit

. Circlip

. Spring Seat
. Spring
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. Ratchet Gear

Circlip

. Washey

. Kick Gear

. Washer

. Bushing

. Circlip

. Kicik Shaft

. Spring Guide
. KRick Spring
. Stopper Bolt
. Stopper
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Installation Note:
oFit the kick shaft bushing hole with the pin on the
upper crankcase,

Kickstarter Disassembly:

®Straighten out the lock washer 24 ends which are bent
over the side of the ratchet gear arm stopper bolts
3., and remove the stopper 2.

sRemove the circlip 78 on the kick shaft end, and take
off the spring seat 41, spring ¥, and ratchet gear3.

®Remove the circlipdi, and pull off the washerdy, kick
gearif , washerij:, and kick shaft bushingjé. Remaove
the circlip T4.

Kickstarter Assembiy Notes:

1. Install the ratchet gear arm stopper in the direction
shown in the figure, To prevent the stopper bolts (2}
from {oosening, apply a non-permanent tocking agent
to their threads, or use a new lock washer. After
tightening them to 0.9~1.3 kg-m {78~ 95 in-lbs) of
torque, be sure to bend the ends of the fock washer
over the stopper bolts.

2. Apply a little engine il te the inside of the bushing,
kick gear, and ratchet gear before installation.

3, When installing the ratchet gear, zlign the raichet gear
punch mark with the punch mark on the kick shaft,

Oli. PRESSURE RELIEF VALVE

Removat:

®Split the crankcase as explained in transmission removal
(Pg. 60}, The transmission itself does not require

removal.
eUnscrew the valve from the upper crankcase half,

Installation Note:

eApply a non-permanent focking agent to the vaive
threads, and tighten it to 1.3 ~1.7 kgm (9.5~12.0
ft-lbs} of targue.

Disassembiy {piston type):

NOTE: From later 1977 model, a ball type relief valve

is used in place of the piston type relief valve. Do not

disassemble the ball iype relief valve for inspection.
Replacement parts are not available,

eRemove the circlip, and tzke out the washer, spring,
and valve piston. :
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BALANCER MECHANISM

Removatl:

85plit the crankcase as explained in transmission removal
(Pg. 60). The transmission jtself does not require
removal if only the balancer mechanism is to be re-
moved,

#Straighten out the lock washer ends which are bent
over the side of the balancer weight bolts {2}, and
remove the bolts and lock washers {2},

®Push out the rear balancer shaft toward the engine
right side, and remove the rear balancer weight with
the washers {3).

®Pull out the front balancer shaft using the 10 mm
crankcase lower mounting bolt, and remove the front
balancer weight with the washers {3).

Y ) 5 T3 TR E e i o N 7 L - o
®Sfraighten out the lock washer ends which are bent
over the side of the balancer chain tensioner bolts
(2), and remove the bolts, lock washer, balancer chain
tensioner assembly, and balancer chain,

#To remove the balancer shaft needle bearings (4), first
screw out the Allen set screws {4), and then drive out
the needle bearings using the shift drum bearing driver
(special tool). For the front left needie bearing, pull
it out using a suitabie tool.

MNOTE: in the absense of the above mentioned special

tool and a suitable tool, satisfactory results may be

obtained by heating the case {in the area Immediately
surrounding the needje bearing) to 120~ 150°C {248~
302°F), pull out the bearing using 2 hook,

RiITED Bearing
57001205

# a3

Installation:

o|f the balancer shafi needle bearings were removed,
instail a new needle bearing using the shift drum
bearing driver {special tool) to drive it in. Be sure
that the groove on the bearing outer race maiches
with the Allen set screw hole, and finger tighten the
Allen set screw.

NOTE: Drive the needle bearing in, so that the cham-
fered side of the needle bearing outer race goes ahead to
prevent the outer race from eating in the crankcase hole,

"t 1. To prevent the distertion of the needie
bearin igh
¢ cuter race, never over tighten
the Allen set screws.

2, After finger tightening the AHen set screws, check
that the set screws sink approximately 0.2 mm into
the crankcase mating surface.

in case an Allen set screw protrudes from the
crankcase mating surface, check and align the outer
race groove with the Alien set screw hole, otherwise
the protruding set screw will prevent the crankcase
halves from contacting perfectly.
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Balancer Needie Bearing Set Screw 5
S ./.-//_.,7
.'fq\
o g B O _\‘ ’/.I
. 78
T &
s s s
1. Set Screw

2. Balancer Weight
3. Needle Bearing
4, Balancer Shaft

#install the balanicer chain., The balancer chain plated
links must face the engine clutch side.

NOTE: The balancer chain tensioner assembly must be

installed before instailing the lower crankcase half on the

upper crankcase half,

o|f the balancer chain or chain tensioner is replaced with
a new one, push the ratchet pin all the way into the
tensioner body by working the pin back and forth, and
turh @ 4 mm screw {thread pitch 0.7 mm)} into the
tensioner body to haid the ratchet pin in position.

®At each bajancer weight, instail the washers (3) on
the balancer weight sides. The washer with Tour teeth
goes next o the sprocket, with its teeth facing in,
NOTE: Both front and rear balancer weights and
sprockets are Identical.

eApply oil to each shaft, and insert them keeping the
chain on the sprockets. Match the shaft hole with
the hole in the balancer weight. The rear balancer
weight shaft has the engine oil pump driver gear on
its left end. Be sure that all washers are in place and
that the sprockets are on the left side of the weights.
@At each balancer weight, using a new lock washer,
tighten the balancer weight bolt securely,
®Bend one side of the Togk washer over the side of the
bolt, and tho other side of the fock washer over the
side of the balancer.

@Fit the chain on the sprockets properly. For the front
sprocket, the chrome plated link must fit on the
‘sprocket tooth with the punch mark. For the rear
sprocket, the link betwesn two chrome plated iinks
must fit on the sprocket tooth with the punch mark.
NOTE: There are four plated links, and, with the chain
in the position mentioned above, the 2nd plated link
counted from the front will be located on the crankshaft
side.

8fit the crankcase as explained in transmission instal-

fation (Pg. 64},

Balancer Weight Disassembly
{each balancer unit):
#Remave the circlip (81, and take off the washer &
#Tapping lightly with a maliet, scparate the sprocket )
and balancer weight 10 . The springs & and pins &
{4 ea) may be removed.




Balancer Machanism

Balancer Weight Assembly
{each balancer unit):
eWith the springs and pins {4 ea) all in place in the inner
circumference of the balancer weight, instail the
sprocket. The punch mark on the sprocket must
face in (balancer weight side}, with the sprocket
positioned as depicted in Fig. 274. Orly one of the
four positions is correct, and that is with the punch
mark opposite the weight.

ePut on the washer and circlip. Use a new circlip
if it is deformed -or otherwise damaged during removal,

sMove ‘each spring to the furthest point outward in its .

space so that the springs will not hinder Insertion of
the balancer shaft through the weight.
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Batancer Chain Tensioner Disassembly:

®Remove the colter pin 4%, pull out the pinil?, and
remove the chain guide 1§,

®Pull out the tensicner pin 22, spring 2,

Balancer Chain Tensioner Assembly Note:
@lnsert a new catter pin through the pin after assembling
the chain tensioner assembly, and spread out its ends.

CRANKSHAFT {Including connecting rods},
CAMSHAFT CHAIN, AND
PRIMARY CHAIN

Removal:

®Remove the engine (Pg. 23).

#Sct the engine on a clean surface or, preferably, into
a disassembly apparatus with some means of holding
the engine steady while parts are being remaoved,

NOTE: If the engine is to be set onio the Kawasaki

engine disassembly apparatus, the one of the upper

crankcase half bolts (3) shown in Fig. 208 must be
removed before positioning the engine.

#Remave the camshafts as explained in camshaft removal
{Pg. 37).

eRemove the cylinder block (Pg. 43).

#Remove the pistons (Pg, 44).
eRemove the transmission (Pg, 60).

el ift off the crankshaft with the camshaft chain and
primary chain.
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®Remove the camshaft chain from the crankshaft,
®Rearmove the primary chain.

tnstallation:

NOTE: If a new crankshaft andfor connecting rod is

used, select the proper bearing insert in accordance

with the combination of connecting rod and crankshaft
marks {Fig. 279, Table 5.

sApply engine oil to the crankshaft bearing inserts.

#Fit the camshaft chain and primary chain back onto
their sprockets and set the crankshaft back in its place
on the upper crankcase half while engaging it with the
primary chain. The camshaft chain sprocket on the
crankshaft is smaller than the bafancer sprocket.

CONNECTING RGD

Removal {each side):

#Remove the crankshaft (Pg. 77}

®Remove the nuts {2} and puli off the connecting rod
big end cap.

' Do not aliow the big end cap bolis to

lm bump against the crankshaft joumnals to

prevent damage.

ko

e#Remove the rod bearing insert halves from the connect-
ing rod big end and the big end cap.

Instaliation Notes:

1. Apply engine oil to the rod bearing inserts.

2. When installing new connecting rods, use conpecting
rods having the same weight mark. This weight
mark, indicated using a capital lecter, is stamped on
the connecting rod big end.

eAssomble the crankcase as expiained in transmission
installation (Pg. 64),

elnstall the pistons {Pg. 45).

®[nstall the cylinder block {Pg, 43).

®|nstall the camshafts (Pg. 38},

NOTE: The cylinder head cover must be installed after

engine installation on the motorcycle.

#|nstall the engine {Pg. 28).

8Fill the engine with oil, check the oil levei (Pg. 196),
and add more if necessary.

sCarry out the adjustment procedures listed at the end
of the engine instailation section (Pg. 30).

3. The connecting rod big end cap is machined with
the connecting rod as a set, so fit them together so
that the weight marks atign {Fig. 278). The big end
cap must be reptaced together with the connecting
rod as a set.

4. If a new connecting red is used, check that pin to
small end clearance has the specified value (Pg. 131).

5. If a new crankshaft and/or connecting rod is used,
select the right red bearing insert in accordance with
the combination of the connecting rod and the
crankshaft marks (Fig. 279). [f the connecting rod
only is replaced with a new one, first measure the
diameter of the crank pin, mark its flywhee! in ac-
cordance with the diameter (Pg. 134), and then select
the right bearing insert in accordance with Table 5.



Table 5  Bearing Insert Selection
Con-Rod
~.._Mmarking 1 Unmarked
shaft marking
1 Black Brown
PN 13034-043| PN 13034-046
Unmarked Blue Black
) PN 13034-045| PN 13034-043

6. Apply alittle molybdenum disulfide grease for engine
assembly to the big end bolt threads. Hand tighten
both nuts first, and then tighien each nut with 3.6~
4.0 kg-m {26~ 29 fi-Ibs) of torgue.

Replace the big end bolis and nuts with
new ones, whenever they are removed or
just joosened. Use only Kawasaki big end bolts and
nuts, as these are very important parts.

CAMSHAFT CHAIN GUIDE (Front)

Removal:

#Remove the crankshaft (Pg. 77).

eRemove the camshaft chain guide holder bolts (2},
and remove the chain guide.

Assembly Note:

®Apply a non-permanent locking agent to the holder
bolt threads, and tighten the holder bolts with 1.1
~ 1.3 kg-m (95 ~ 113 in-lbs} of torque.

CAMSHAFT CHAIN GUIDE {Rear)
Removal:

eRemove the cylinder block {Pg. 43),
#Remove the chain guide.

DISASSEMBLY 79

CAMSHAFT CHAIN GUIDE {Top)

Removal:

#Remove the cviinder head cover as explained In
camshaft removal {Pg. 37).

eRemove the Allen bolts and copper washers (2 ea),
and remove the camshaft chain guide.

FRONT WHEEL

Removal:
#Disconnect the lower end of the speedometer cable

with pliers.

®locsen the front axle clamp nuts (4) but do not

remove them. Then locsen the front axle nuts (2).
sRemove the front axle clamp nuts, lock washers, and
clamps.
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®ljse a jack under the engine or other suitable mecans
ta lift the front of the motorcycle. Drop the front
wheel out of the forks, and remove it.

®lnsert a wood wedge (7~ 8 mm thick) between the
disc brake pads this prevents them from being moved
oul of their proper position, should the brake lever
be squeezed accidentally.

Installation:

®Remove the wedge from between the disc brake pads.

sPasition the front whee!l in its place between the front
fork tubes, and slowly lower the front fork tube
bottom ends onteo the front axle.

sMount the front axle clamps, and tighten the nuts
loosely. The arrow at the bottom of the clamp must
point to the front Fig, 284.

®Tighten the axle nuts with 7~9 kg-m (51 ~85 ft-lbs)
of torque, and position the speedometer housing by
turning it counterclockwise until it stops.

®Tighten first the front axle clamp nut and then the
rear nut with 1.6 ~ 2.2 kgm {11.5 ~16.0 ft-lbs) of
torque. There will be a gap at the rear of the clamp
after tightening.

WARNING !f the clampf: are installed incorrectiy or
improperly tightened, the clamps and/or

the studs could fail, resufting in loss of control.

®|nsert the speedometer inner cable into the housing
while turning the wheel so that the slot in the end of
the cable will seat in the tongue of the speedometer
pinion, and tighten the cable nut with pliers.

Speedometer Gear Housing Disassembly:

#Remove the left axle nut X}, and putl the speedometer
gear housing 2° off the hub 7.

sPull out the grease seal ‘4 using a hook.

ePull out the speedometer gear 3.

®if the speedometer cable bushing 1 or speedometer
pinion & needs to be removed, first drill the housing
through the pin & using a 1 mm drill bit. Drill the
housing from the gear side wusing a 2 mm drill bit.
Using a suitable tool, tap out the pin, and then pull
out the spcedometer cable bushing and pinion.

NOTE: It is recommended that the assembly be re-

placed rather than attempting to build the components.

Speedometsr Gear Housing Assembly Notes:

1. Replace the grease seal with a new one, Apply a
litte grease to the seal. Install it using a press or a
suitable driver so that the face of the seal is level with
the surface of the housing.

2. After inserting a new pin, punch the housing hole to
secure the pin in place,

3. Regrease the speedometer gear.

4, Install the speedometer gear housing so that it fits
in the speedometer gear drive notches (Fig. 286),
When properly fitted, the clearance between the
speedometer gear housing and the gear drive holding
plate is a little less than 3 mm.

Front Hub Disassembly
{including disc removal):

®Remove the disc side axle nut (i, and pull off the
speedometer gear housing 2:.

&Straighten the part of the disc double washers (2 that
are bent over the disc bolts if: (4). Remove the baolts,
double washers (2}, spesdometer gear drive holding
plate (%, speedometer gear drive -8}, and disc 10,

oPyuil out the axle % ajong with the right axle nut i,
and remove the collar 2,

eRemove the screws 23 (2) and washers @ (2), and
take the cap 20 off the right side of the hub.

®Using a hook, pull out the grease seal 48 and remove
the circlip 5.
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®lnsert a metal rod into the hub from the speedometer
gear side, and remove the hearing ‘iz on the right side
by tapping evenly around the bearing inner race. The
distance coflar 18 will come out with the bearing.

#lnsert the metal rod into the hub from the right side,
and remove the other bearing 15 by tapping evenly
around the bearing inner race.

Front Hub

o 4,

e 5.
y 6.
7.

8,

1.

\ 3.

Front Hub Assembiy Notes: _

1. Inspect the bearings and replace if necessary {Pg. 154).
Install them using the wheel bearing driver and the
bearing driver holder {special tools), Press the bearing
until il stops at the bottom of the hole.

9, Washer

10. Bush

1. Disc Bolt

12. Double Washer

13. Speedometer Gear Drive
Holding Plate

14, Disc

15. Bearing

16. Distance Coilar

17. front Hub

Axle Nug 18. Bearing
Speedometer Gear 19. Circlip
Housing 20. Grease Seal

Speedometer Gear 21. Cap
Grease Seal 22, Washer
Speedometer Gear Drive  23. Screw

Pin 24. Axle
Washer 25, Collar

Speedameter Pinion 26, Axie Nut



82 DISASSEMBLY

2. Replace the grease seal with a new one using a wheel
bearing driver {special tool PN 57001-296), Press the
seal so that the face of the seal is level with the
surface of the front hub.

3, When instatling the speedometer gear drive, fit it in
the hub notches. The specdometer gear drive holding
plate must be instaliod with the plain side facing in.

b

. After tightening the disc mounting bolts (4) with
3.4 ~ 4.6 kg-m (25~ 33 ft-lbs) of torque, bend the
washer tabs back over the bolts,

. Instal} the speedometer gear housing so that it fits
in the speedometer gear drive notches (Fig, 286).

. Completely clear off any grease that has gotten on
either side of the disc with a high flash-point solvent.
Do not use one which wiil leave an oily residue.

FRONT DISC BRAKE

Removal, installation, disassembly, and assembly of
the front disc brake is divided as foliows:

Pad Removal

Pad Installation

Caliper Removal

Caliper Installation Notes

Caliper Disassembly

Caliper Assembly

Master Cylinder Removal

Master Cylinder Installation

Master Cyiinder Disassembly

Master Cylinder Assembly Motes

Ln

Lo

NOTE: Disc removal and disc installation are covered
in front hub disassembly and front hub assembly sec-
tions {Pg. 83).

.' Brak? linings contain asbestos fiher.. In-

e N2I3tiort of asbesfos may cause serious

scarring of the lungs and may promote other internal

injury and illness, including cancer. Observe the follow-

ing precautions when handling brake linings:

1. Never blow brake lining dust with compressed air.

2. If any compenents are io be cleaned, wash with
detergent, then immediately discard the cleaning
selution and wash your hands.

3. Do not grind any brake lining material unless a ven-

tifation hood is available and propetly used.

Before working on the disc brake, take caution of the
following:

y 1. Except for the disc pads and disc; use
CAUTION 3 only disc brake fluid, isopropyl
alecohol, or ethyl alcohol for cleaning brake parts. Do
not use any other fluid for cleaning these parts,
Gasoline, motor oil, or any other petroleum distiflate
will cause deteriovation of the rubber parts, Uil
spilled on any part will be difficult to wash off
compietely, and will eventually deteriorate the rubber
used in the disc brake.

2. When handling the disc pads or disc, be careful that
no dise brake fluid or any oil gets on themn, Ciean off
any fluid or oil that inadvertently gets on the pads or
dise with a high flash-point solvent. Replace the pads
‘with new ones if they cannot be cleaned satisfactorily.

3. Brake fluid quickly ruins painted surfaces; any spilled
fluid should be completely wiped up immediately.

4. If any of the brake line fittings or the bleed vaive is
opened at any time, AIR MUST BE BLED FROM
THE BRAKE SYSTEM (Pg. 157}

5. When installing or assembling the dise brake, tighten
the disc brake fittings to the values given in Table 6,
Improper torgue may cause the brake to malfunction.

Tabie 6  Disc Brake Torque

Brake lever pivot
holt

Brake lever adjust-
ing bolt focknut
Master cylinder
clamp

fitting (banjo}
bolts

Brake pipe nipple
3{or 4)-way joint
Front brake light

0.5~0.7 kgm | 43~61 in-lbs

1.8~2.3 kg-m | 13.0~16.5 ft-lbs

0.6~0.9 kg-m | 52~78 in-lbs

2.2~28 kg-m{ 16~ 20 ftlbs

1.7~1.9 kg-m | 12~13.5 ft-Ibs
0.7~0.9 kg-m | 61~78 in-Ibs

2.6~3.0 kg-m | 19~22 ft-lbs

switch
Caliper holder e _
shaft nuts 2.4~2.8 kg-m | §7.5~20 ft-lbs
Caliper mounting 3446 kgm | 25~33 feibs
bolts
Bleed valve 0.7~1.0 kgm | 61~87 in-ibs
Disc mounting

4 - ~ 'I
bolts 3.4~46 kg-m | 25~33 ft-lbs

Pad Removal {'76 and '77 models):
NOTE: See Pg. 215 for 1878 and later models.
=Remove the front wheet {Pg. 79).



®Take out the mounting screw for pad B, and remove
the pad. A lock washer and metal plate also come off,

®After pad B is removed, slide the caliper body to the

right side of the motorcycle and remove pad A,
MOTE: If it is difficult to take out pad A, squceze the
brake lever several times until the caliper piston pushes
it out,

Pad Instaliation:

sRcmove the bleed valve cap, open (loosen) the valve
slightly, push the piston in by hand as far as it will go,
and then close {tighten) the valve. Wipe up any spilied
fluid, and recap the bleed valve.

einstail pad A in the caliper holder,

NOTE: If pad A has a shim, fit pad A into the caliper
holder so that the shim is toward the front of the motor-
cycle (Fig. 630 on Pg. 215}.

oFit pad B, aligning the tongue on the pad with the
groove in the caliper. Install the metal plate, lock
washer, and mounting screw, Use a non-permanent
locking agent on the screw.
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®Since brzke fluid was spilled when the biced valve
was opened, check the fluid Jevei in the master cylinder
and bleed the air from the brake system (Pg. 157).
#lnstall the front whee! (Pg. 80).

Caliper Removal:
®|f the pision or the caliper hoider is to be removed,
loosen the caliper holder shafi nuts (2).

sUnscrew the brake pipe {or hose) from where it con-
nects to the caliper. Cap the end of the pipe with the
rubber bleeder valve cap te prevent fluid from flowing
out.

eRemove the mounting bolts (2}, each with a flat washer
and lockwasher, and then fake off the caliper.

Caliper instailation Notes:

1. Tighten the mounting boits, caliper holder shaft nuts,
and brake pipe nippie {or banjo boit) to the specified
torgue {Table 6}.

2. Check the fiuid ievel in the master cylinder, and bleed
the brake line (Pg. 161},

Caliper Disassembly:
®Take out the mounting screw 18 for pad B 1%, and
remove the pad. A lock washer 17 and metal plate ‘i§
also come off,
®Remove the caliper holder shaft nuts T2 {2}, and puil
out the caliper holder shafts & {2} and the spacers ‘2
{2} taking carc not to damage the dust covers 71(4).
Remove the caliper holder 31, and push out pad A,
w~~rt To gvoid damage to the dust covers and
‘PAUTEBN O rings, unscrew each shaft in turn a little

at a tima.
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®#Remove the dust seat ¢ around the piston 47.,

elover the caliper opening with a clean, heavy cloth,
ang remove the pisten by lightly applying compressed
air tc where the brake line fits into the caliper.
WARNING B Te aveid serious injury, never piace your
mormrreell Tingers of palm in side the caliper opening.

if you apply compressed air into the caliper, the piston
may crush your hand or fingers.

MOTE: If compressed air is not available, reconnect
the brake line and pump the piston out with the brake
lever.

Front Caliper

o
41>
1. Nut €. Caliper Holder Shaft
2. Spacer 7. Dust Cover
3, Caliper 8. O Ring
4, Bleed Vaive Cap 9. Pad A
5.

Bleed Valve 10. Dust Seal

#Taking care not to damage the cylinder surface, remove
the fluid seal 12 with a hook.

Caliper Assembiy:

oClean the caliper parts with brake fluid or alcohol
(See CAUTION -- Pg. 82).

oFit the fluid seal in place inside the cylinder.

NOTE: It is recommended that the fluid seal, which is
removed, be replaced with a new one.

eApply brake fluid to the outside of the piston and the
fluid seal, and push the piston into the cylinder by
hand. Take care that neither the cylinder nor the
piston skirt get scratched.

#lnstali “the dust seal around the dust seal stopper.
Check that the dust seal is properly fitted into the
groove in the piston and on the dust seal stopper.

®Apply a thin coat of PBC (Poly Buty] Cuprysil) grease
to the caliper holder shafts and the holder holes.
{PBC grease is a special high:temperature, water-resistant
grease.)

NOTE: Replace the dust covers and O rings if they
were damaged.

oWith the caliper holder properly positioned, insert the
caliper holder shafts while carefully turning the shafts
to prevent damage to the dust covers.

11, Piston 16. Mounting Screw
12. Fhuid Seal 17. Lock Washer
13. Flat Washer 18. Metal Plate

14. Lock Washer 19. Pad B

15. Caliper Mounting Bolt 20. Caliper Hoider



Caliper Dust Seal

o
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1. Fluid Seal T w1l gl ",_/ e
2. Dust Seal Stopper
3. Dust Seal
4. Piston

®|nstall the spacers and nuts, and tighten the nuts loose-
ly.

NOTE: Do not forget to tighten the nuts after installing
the caliper on the matorcycle {Pg. 83).

einstall pad A in the caliper holder.

oFit pad B, aligning the tongue on the pad with the
groove in the caliper. Install the metal plate, lock
washer, and mounting screw using a non-permanent
locking agent on the screw (Fig. 294},

Master Cylinder Removal:

o ake off the right rear view mirror,

oPuil back the dust cover, and remave the banjo bolt
to disconnect the upper brake hose from the master
cylinder. There is a flat washer on each side of the
hose fitting,

eRemove the clamp bolts (2), and take off the mastor
cylinder, There is a flat washer for each master
cylinder clamp bolt. Immediately wipe up any brake
fluid that spilis.

Master Cylinder {nstatlation Notes:

1, The master cylinder clamp is instailed with the small
projection towards the throttle grip. Tighten the
upper clamp bolt first, and then the lower clamp
bolt, both with 0.6 ~ 0.9 kg-m (52~ 78 in-lbs) of
torque.
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2, Bleed the brake line after master cylinder installation

{Pg. 161).

Master Cylinder Disassembly
(776 and ‘77 modei}:

NOTE: See Pg. 216 for 1978 and later models,

#Take off the master cylinder cap :1: and diaphragm3;,
and empty out the brake fiuid,

oTake off the brake lever $3. Use the master cylinder
stopper remover (special tool) lo remove the dust seal
stopper &, and then remove the dust seal 28

e®Remave the retaining ring 4 with retaining ring pliers
{special tool}, and take the stopper 2%, piston 4,
primary cup %, spring 5%, and check valve 1§ out of
the master cylinder body. Do notremove the secondary
cup 70 from the piston since removal will damage the
cup.,

; 57007164

Master Cylinder Assembly Notes:

1. Before assembly, clean all parts including the master
cylinder with brake fluid or alcohol {See CAUTION -~
Pg 82),  Apply brake fluid to the removed parts
and to the inner wall of the cylinder.
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Front Master Cylinder

_—

D00 MBIl

Cap

Ring Plate

Diaphragm

Reservoir

BDust Cover

Banjo Bolt

Flat Washer

Master Cylinder Body
Bolt

Brake Lever

1.
12.
13.
14,
15.
16.
17,
18.
19.
20,

Nug

Lock Washer
Nut

Adjusting Boit
Clamp

Flat Washer
Bolt

Check Valve
Spring
Primarcy Cup

21.
22
23.
pLy
25,
26,
27,
28,
29.
30,

Piston

Secondary Cup
Stopper
Retaining Ring
Dust Seal

Dust Seal Stopper
Upper Brake Hose
Boli

Lock Washer

Ffat Washer

31.
32
33.
34.
35.
34,
37.
38.
39.

Cable Guide

3-way joint

Brake Light Switch
Dust Cover

Brake Pipe

Lower Brake Hose
Guide Holder Plate
Cable Guide
Grommet



2. Be sure that the primary cup and check valve are
not installed backwards and that reither is turned
sideways after inscrtion.
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®Remove the cotler pin, and toosen the nut at the rear

end of the torgue link,

#l.oosen the 36 mm caliper holder sleeve nut,

3. Use a new retaining ring for assembiy, pushing it
into place in the cylinder wall groove with the master
cylinder ring driver (special tool). Use the same tool
for installing the dust seal and dust seal stopper.

REAR WHEEL

Removal:

ePyt the motorcycle up on its center stand.

®Remove the chain guard bolts (2) and washers (2},
and lake off the chain guard,

#Remove the axle cotter pin, and take out the axie nut
and washer.

sloosen the left and right chain adjuster locknuts,
fully loosen both chain adjusters, and kick the wheel
forward so that the chain can be easily removed from
the rear sprockel,

#Remove the drive chain from the rear sprocket, and
hang it to the lett side of the swing arm.

#While holding the rear wheel so that the grease seal
in the right side of the rear hub does not get damaged,
puil out the axle, The left chain adjuster comes off
with the rear wheel,

ePull the rear wheel toward the rear until it is stopped
by the rear fender, and remove the coupling assembly
and rubber dampers (5) from the left side of the rear
hub.

#Clear the disc from the caliper, lcan the wheel to the
left, and pudl it out under the left side of the rear
fender,

slnsert a2 wood wedge (7 ~ 8 mm thick) between the
disc brake pads. This prevents them trom being moved
out of their proper position, should the brake pedal
be pushed down accidentally.

Instailation:

®Remove the wedge spacer from between the disc brake
pads,

eSlip the rear wheel back from the left rear and install
the rubber dampers {6} and the coupling assembly in
the rear hub, Be sure the disc side collar and coupling
collar are in place.
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#5lip the disc into the caliper.

oFit the drive chain onto the rear sprocket.

®lnstall the left chain adjuster, and insert the axle
through the hub from the right to left, while holding
the rear wheel in place,

e|nstall the axle washer and nut, and tighten the axie
and caliper holder nuts lcosely,

elnsiall the chain guard,

eAdjust the drive chain (Pg. 17).

Wheel Coupling Disassembiy:
oPull out the coupling collar 18 from the left, and the
coupling sleeve & from the right.

sinstall the rubber dampers 43 (6) and wheel coupling
assemibly temporarily to aid in rear sprocket 47 removal,

#Straighten the bent portions af the double washers %
(3).

#Remove the rear sprockel nuts
washers, and the sprocket bolts !

&) to separate the

rear sprocket (' and wheel coupling 5.

®Remove the coupling from the rear wheel.

elising 2 haook, pull out the grease seal (2 and remove
the circlip 3.

#Remove the bearing ‘4 by tapping from the wheel side
evenly around the bearing inner race,

Wheel Coupling Assembly:

#lnspect the bearing, and replace if necessary {Pg. 154).
Lubricate it (Pg.155), and install it using the wheel
bearing driver and the bearing driver holder (special

48 (6), the double -

tools PN 57001-139 and 57001-296). Press the bearing
until it stops at the bottom of the hole.

#install the circlip,

sReplace the grease seal with a new one using the same
special tools used for the bearing installation. Press
the seal so that the face of the seal is level with the
end of the grease seal hole.

einstalt the rear sprocket, boits {6), double washers {3},
and nuts (6), and tighten the nuts loosely.

The rear sprocket must be instalied with

K the chamferad hole side facing toward the

coupling. If not, the sprocket will not seat on the coupl-

ing evenly, causing the drive chain to be thrown off by

excessive sprocket runout during operation. This can

result in rear wheel lockup and loss of control,

einstall the rubber dampers and wheet coupling on the
rear hub, and then tighten the sprocket nuts with
3.6~4.4 kg-m {26~32 ft-Ibs) of torque.

#Bend the tab portions of the double washers over the
nuts.

eRemove the coupling from the rear hub.

einstall the coupling sleeve on the right side and the
coupling collar on the left side of the coupling.

Coupling Collar
woupTing ollar

Rear Hub Disassembiy {including disc removal}:

®Pull out the collar # from the disc side.

#Straighten the bent portions of the double washers
#%(2), and remove the bolts &8 (4), double washers
(2), and rear disc 23,

#Remove the grease seal €7 using a hook, and remove the
circlip &1,



Rear Hub

Lo hln oL R s

. Drive Chain
. Grease Seal

. Circlip

. Ball Bearing
. Wheel Coupling .
. Coupling Slecve

Cotter Pin

. Axle Nut

. Washer
10.
i1.
12.
13.
14.
15.
16,

Coupling Collar
Rear Sprocket
Bal! Bearing
Rubber Damper
O Ring

Rear Hub
Sprocket Nut

17.
18.
18,
20,
21.
22,
23.
24.

Double Washer
Bolt

Distance Coilar
Ball Bearing
Circlip

Grease Seal
Disc

Bouble Washer
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25, Bolt

26. Collar

27. Caliper Holder Sleeve
28. Sleeve Nut

29, Axle
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alnsert a metal rod into the hub from the disc side, and
remove the left side bearing 12 by tapping evenly around
the bearing inner race. The distance collar 15 will come
out with the bearing.

®insert the metal rod inte the hub from the other side,
and tap out the remaining bearing .

Rear Hub Assembly Notes:

1. Inspect the bearings and replace il necessary (Pg. 154).
Install them using the wheel bearing driver -and the
bearing driver holder {special tools).

e|nstail pad A in the caliper holder, aligning the groove
of pad A with the ridge in the caliper holder.

2. Inspect the grease seal and replace it necessary {Pg.
154). Press it in until it stops at the bottom of the
hole using the wheel bearing driver and the bearing
driver holder {special tools PN 57001-139 and 37001-

140}.
3. inspect the O ring and replace if necessary. ®Fit pad B, aligning the tongue on the pad with the
groove in the caliper, and install the metal plate, lock
REAR DISC BRAKE washer, and mounting screw using a non-permanent

Removal, installation, disassembly, and assembly of locking agent on the screw.

the rear disc brake is divided as follows:
Pad Removal
Pad Installation
Caliper Removal
Caliper Instaliation
Caliper Disassembly and Assembly
Master Cylinder Removal
Master Cylinder Installation Notes
Master Cylinder Disassembly
Master Cylinder Assembly

NOTES: i
1. Disc removal and disc installation arc covered in rear
hub disassembly and rear hub assembly sections {Pg.

88).
2. Refer to CAUTION and WARNING (Pg. 82} for 8Since brake fluid was spilled when the bleed valve was
general disc brake information. opened, check the fluid level in the master cylinder and
bleed the air from the brake system {Pg, 157).
Pad Removai: elnstall the rear wheel (Pg. 87).
®Remove the rcar wheel (Pg. 87). eAdjust the drive chain (Pg, 17}
eRemave pads A and B using the same method covered
in front disc brake pads removal (Pg. §2). Rear Caliper Removal:
@Remove the rear whee! {Pg, 87).
Pad Instaliation: eRemove the banjo boit at the caliper, and temporarily
eRemove the blecd valve cap, open (loosen) the valve secure the end of the brake hose to some place higher
slightly, push the piston in by hand as far as it will go, than the rear brake reservoir to prevent fluid from
and then close (tighten} the valve. Wipe up any flowing out. Thers Is a flat washer on each side of the

spilled fluid, and recap the bleed valve, hose fitting.



simmediatcly wipe up any brake fluid that spills.

olf the piston or the caliper holder is to be removed,
loosen the caliper holder shaft nuts {2},

#Remove the caliper holder sleeve nut, the slceve, and
the right chain adjuster.
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@install the rear wheel (Pg. 87).

oTighten the caliper holder shaft nuts with 2.4~ 2.8
ke-m (17.5~20 ft-bs} of torque,

#Connect the brake hose to the caliper, tightening its
banjo bolt with 2.2 ~ 2.8 kg-m (16 ~ 20 ft-lbs) of
torque. There is a flat washer for each side of the
brake hose fitting.

eAdjust the drive chain (Pg. 17},

®Check the fluid level in the master cylinder, and blecd
the brake line {Pg. 157).

Rear Caliper Disassembly and Assembly:
Rear caliper disassembly and assembly instructions
are the same as those for the front caliper. See Pg. 83.

Rear Master Cylinder Removal:
®Puli off the right side cover.
e5lide down the push rod dust cover.

#Remove the torque link nut and bolt from the rear end
of the torque link. Free the caliper from the motor-
cycle.

Rear Caliper Installation:

slnstall the sleeve, sleeve nut, right chain adjuster, and
caliper, and tighten the sleeve nul loosely. It will be
tightened securely after adjusting the drive chain.

eFit the torque link bolt through the torque link and
the caliper from the left side and tighten the nut
loosly.

#Remove the banjo bolt to disconnect the brake hose
from the master cylinder, There is a flat washer on cach
side of the hose fitting, Immediately wipe up any
brake fluid that spills,

eRemove the masier cylinder mounting bolts {2}, lock
washers (2}, and flat washers (2}, and free the rear
master cylinder {rom the motorcycle,

Rear Master Cylinder Instailation Notes:

1. Tighten the master cylinder mounting bolts securely.

2, Bleed the brake line after master ¢ylinder installation
{Pg. 157).

3. Adjust the rear brake {Pg, 18),

Rear Master Cylinder Disassembly:

eTake off the master cylinder cap ‘Y- and diaphragm
73, and empty the brake fluid into a suitable container.
eRemove the circlip 1 with c¢irclip pliers, and pull out
the piston '3: and secondary cup‘ir, Do not remove the
secondary cup from the piston since removal will
damage the cup.

®Rcmove the bleed valveS', and remove the return
spring 70 and primary cup ‘8 by lightly applying
compressed air into the bleed valve hole.
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Rear Master Cylinder

Cap

. Ring Plate

. Diaphragm

Bieed Valve Cap
Bleed Valve

Master Cylinder Body
Return Spring
Primary Cup

R

(\3_2\_] : 13-1:3

t

. Piston
10,
11.
12.
13
14.
5.
16.

Secondary Cup
Circlip

Dust Cover
Push Rod
Pivot Bolt
Return Spring
Brake Pedal

(0 2928 @D

17.
18.
19,
20.
21.
. Adjusting Bolt
23,
24,

Nut

Cotter Pin
Cap Nut
Lock Washer
Fiat Washer

Lacknut
Banjo Boit

. Flat Washer

. Caliper Body

. Brake Hose

. Mounting Bolt
. Lock Washer

. Fiat Washer

. Banjc Bolt

. Flat Washer




Rear Master Cylinder Assembly:

e#Before assembly, clean all parts including the master
cylinder with brake fluid or alcohol (See CAUTION —
Pg. 82 ), and apply brake fluid to the removed parts
and the inner wall of the cylinder. Take care not to
scratch the piston the inner wall of the cylinder.

#install the bieed valve,

®Pyut the return spring into the cylinder, The spring
seat side must face out,

#lnstal] the primary cup. Be sure that the primary cup
is not installed backward or turned sideways after
insertion.

®|nstal! the piston, and with a suitable rod, install the
circlip to hold the piston in as far as it will go.
oFit the diaphragm and the master cylinder cap.

TIRE AND TUBE

Removai:

#Remove the wheel from the motorcycle (Pg. 79 or
87 ). ’

' Do not lay the whee! on the ground with

i. CAUTION the disc facing down. This can damage

ot warp the disc.

sMark the valve stem position on the tire with chalk
so that the tire will be reinstalled in the same position

to maintain wheel balance,
oTake out the valve core to let out the air,
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eRemove the valve stem nut, and fully loosen the two
bead protector nuts,

®Use a rubber mallet to break the tire beads away
from both sides of the rim.

NOTE: Front tire has no tire bead protectors,

oStep on the side of the tire oppaosite the valve stem,
and start prying the tire off the rim near the valve stem
with tire irons, Take care not toinsert the tire irons so
deeply that the tube gets damaged.

#Remove 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:

oPut just enough air in the tube to keep it from getting
caught between the tire and rim, Too much air makes
fitting difficult, and too little will make the tube more
liable to be pinched by the irons, Dust the tube and
inside the tire with talcum powder, and insert the fube
into the tire now, even if the tire was completely
removed from the rim. Insert the valve stem into the
rim, and screw the nut on loosely,

el ubricate the tire beads and rim flanges with a soap and
water solution or liquid soap to help seat the tire
beads in the rim while inflating the tire.

®|f the tire was compietely removed, pry one side back
onto the rim and fit the bead protectors into the tire,
Be sure that the tire does not go on backwards; the
rear tire has an arrow molded into the sidewall to
show the direction of tire rotation. Align the chalk
mark on the tire with the valve stem.

NOTE: If a new tire is instailed, the yellow paint mark

on the tire should be atigned with the valve stem for
best balancing results,
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®Pry the other side of the tire onto the rim, starting at
the side opposite the valve. Take care not to insert
the tire irons so deeply that the tube gets damaged.

#Check that the tube is not pinched between the tire
and rim, and then inflate to the specified pressure
{Pg. 153).

®Tighteh the bead protector and valve stem nuts, and
put on the valve cap.

eBalance the wheel {Pg. 20).

sMount the wheel on the motorcycle (Pg. 80 or 87).
esdiust the drive chain (Pg, 17 }, if the rear wheel was
removed,

RiM

Removal:

®Remove the wheel from the motorcycle (Pg, 79 or
87 ).

#Take the tire and tube off the rim (Pg. 93).

#Remove the bead protectors {only on the rear wheel}
and the rubber band,

®Tape or wire all the spoke intersections so that the
spokes don’t get mixed up, and unscrew the nipples
from all the spokes with a screwdriver.

Installation:

NOTE: When assembling the [ront wheel, check that an
arrow is on the inner circumference of the rim. Ifitis,
be sure to assemble the rim and hub so that the arrow

_ coincide with the direction of wheel rotation.

oFit all the spokes through the holes, and screw all the
nipples onto the spokes tightening them partially,

®5uspend the wheel by the axle, and set up a dial gauge
to measure rim runout, Fix the axle in place if
necessary to prevent horizontal movement.

&

oTighten the spokes evenly so that the radial {out from
the axle} runout is less than 0.8 mm and the axial
{side to side) runout is less than 0.5 mm.

#Make sure that the spokes are tightened evenly.
Standard torque is 0.20 ~ 0.40 kg-m {17 ~ 35 in-bs),
sMount the tube and tire (Pg, 93}.

#Balance the wheel (Pgz. 20).

eMount the wheel on the motoreycle (Pg. 80 or 87},
eAdjust the drive chain (Pg. 17 ), if the rear wheel was
removed,

SPOKE {breakage replacement)

#Reduce the tire air pressure by a small amount,

®lnsert the new spoke through the hub, and bend it to
meet the nipple.

®Tighten with a spoke wrench. Standard forgue is
0.20 ~ 0.40 kg-m {17 ~ 35 indbs).

s|nflate the lire to standard pressure {Pg. 153},

CLUTCH CABLE

Removal:

®Remove the left foot peg mounting nuts (2) and
washers (2], and take off the left foot peg.

#Remove the shift pedal bolt, and take off the shift
pedal,

®Remove the engine sprocket cover bolts {4, and pull
the cover free from the crankcase.

#Remove the cotter pin, and disconnect the tip of the
clutch cable from the clutch release lever,

®L oosen the lock nut on the clutch lever, and screw
in the adjuster.

eLine up the siots in the clutch lever, locknut, and
adjuster and free the cable from the lever,

ePull the cable free from the motorcycle.

Installation:

NOTE: Before installing the clutch cable, lubricate it,

#Run the upper end of the cable behind the head pipe
gusset, through the guide at the left of the stem head,
and io the clutch lever., :



oFit the tip of the cable back into the clutch lever.

#Run the lever end of the clutch cable through the cable
guide, between the left down tube and the lower part
of the engine, and into the engine sprocket cover and
spring. Fit the tip of the inner cable into the clutch
release lever,

elsing a new cotter pin, secure the cable tip to the
release lever.

®[nstall the engine sprocket cover using the shift shaft
oil seal guide {special tool) to protect the oil seal in the
cover (Fig. 196), and tighten its screws.

®Fasten the clutch cable to the frame down tube with
the clamp.

#®lnstall the shift pedal so that its end matches the level
of the engine sprecket cover lower left bolt, and
tighten its beft (Fig, 149).

eMount the left foot peg with its nuts and washers,

sAdjust the glutch (Pg. 16).

THROTTLE CABLES

Ramoval:

#Remove the carburetors {Pg. 33},

sLoosen both cable guide ruis, and pull out the cables
through the right cable guide on the stem head.

®Remove the engine stop switch housing screws {2}, and
open the housing.

#Slip both throttle cable tips from their catches in the
throttle grip.

eUnscrew the deceierator throttle cable guide {the cable
guide next to the starter button), and pull the cable
out of the engine stop switch housing. Then do the
same with the accelerator throttle cable guide to free
the throtile cables from the motoreoycle,
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Instaliation:

NOTE: Before installing the throttle cables, lubricate

them.

#Screw the accelerator throttle cable guide {shorter than
the decelerator throttle cable guide) info the side of
the engine stop switch opposite the starter button,
Screw it in almost all the way, and then lightly
tighten the guide nut.

®Screw in the decelerator cable guide almost all the way,
and then lightly tighten the guide nut.

oRun both cables through the right cable guide on the
stem head, beiween the right front shock absorber
and the head pipe, and between the right top tube and
upper tube to the carburctors. The cables should be
natually routed, neither one twisted about the other.
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oTurn the throtile grip so that the cable catches are

facing up, Tit the accelerator throitle czble tip in the
front catch and the other cable tip in the rear catch.
#sPut together the engine stop switch housing, and
tighten its screws. The upper haif of the housing has
a small projection which fiis inio a hole in the handle-
bar, The front switch housing screw is longer than
the rear screw.

sTurn each guide in the direction of its cable, and
tighten its guide nut o secure the guide in the proper
position.

sinstall the carburetors (Pg. 33),

eAdjust the throttle cables {Pg. 13).

HANDLEBAR
Removal:

#Remove the fuel fank (Pg. 32 } or cover the tank
with thick cioth 1o aveid damaging the palnted
surface.

®Remove the cluich adjusting cover.

ot oosen the tocknut, and back out the clutch adjusting
screw a couple of wrns to give the ciutch cable plenty
ol play.

®Loosen the locknut on the clutch lever, and screw
in the adjuster and line up the slots in the clutch lever,
locknut, and adjuster, ¥ree the inner cable frem the
lever.

@Take off the rear view mirrors.

®Remove the straps which hold the light switch wiring
harness and engine stop switch wiring harness to the
handlebar.

®Take out the ight switch serews (2), and remove the
light switch from the handiebar. If necessary, loosen
the clutch lever boit, and slide the clutch lever to the
right.

eRemove the engine stop switch housing screws {2},
and open the housing. If the screw driver can not
seat properly on the screw head, loosen the cable

guide nut and turn the guide.
Maste__r Cylindef
Clamp Bolts -

‘Clistch Lever Boit = -+

Enging Stop:SWitch
sz Housing Screws™

Lighit Switeh Screw

#Lcosen the master cylinder clamp bolts (2),

@Rernove the handlebar clamp bolts and iock washers
(4 ea), remove the ciamps (2), and slide the handlebar
from the master cylinder and the engine stop switch
and throttle grip assembly.




®To remove the clutch lever, loosen the clutch lever
bolt, cut off the left handlegrip, which is borded to the
handlebar, and slide off the clutch lever.

sRemove the clip, nut, fock washer, and flat washer
from each handiebar holder stem, and remove the
handlebar holder and rubber dampers (2) from each
side of the stem head.

Installation:

®For each handlebar holder, install the rubber dampers
(2) and insert the holder, iInstal! the flat washer,
lock washer, and nut in this order; and hand-tighlen
the nut,

®Be sure to install the black/yvellow lead terminal be-
tween the flai washer 2nd lock washer,

®if the clutch lever and left handiegrip were removed;
slide the clutch Jever back on, tighten its bolt lcosely,
and bond a new left handiegrip orto the handlebar,

®5lide the right side of the handlebar through the master
cylinder holder inte the engine stop switch housing and
throttle grip assembly. Mount it in its clamps so that
the angle of the handlebar matches the angle of the
front fork as shown. Torque for the handiebar clamp
bolts is 1.6~ 2.2 kg-m {i1.,5~16.0 ft-lbs). Each bolt
has a lock washer,

oTighten both handiebar holder nuts securely, and insert
the clips through the holder stems,

®Position the engine stop switch housing in place with
its projection in the hole in the handiebar (Fig. 336},
and tighten its screws. The front screw is jonger than
the rear screw.

®With the brake lever mounted at the proper angle,
tighten first the upper and then the lower master
cylinder ciamp bolt to 0.5~0C.7 kg-m (43 ~861 in-lbs)
of torque.
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@|nstall the light switch,

&Sirap both the light switch wiring harness and the
enging stop swich wiring harness back onto the
handiebar.

®Fit the tip of the giutch cabie back into the ciutch lever,

sAdjust the clutch {Pg. 16}

elnstall the rear view mirrors.

eAdiust the rear view mirrors,

SPEEDOMETER CABLE

Henioval:

eDisconnect the upoer and lower ends of the speedometer
cable with pliers.

@Pul| the cable fres,

Fnstaliation:

®Run the spesdometer cabie through its guides at the
3-way joint and the front fender left side, and secure
the upper end of the cable to the speedometer with
oliers.

@insert the speedometer inner cable into the speed-
ometer gear housing while turming the wheel so that
the slot in the end of the cable will seat in the tongue
of the speedometer pinion. Tighten the cable nut with
pliers.

TACHOMETER CABLE

Removal:

eisconnect the upper end of the tachcmeter cable
with pliers and the lower end of the cable with a
wrench.,
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®Free the cable from the motorcycle,

Installation:

®Run the tachometer cable through its guide at the
3-way joint, fit the inner cabie into the tachometer,
and tighten the cable nut with plicrs,

oCheck to see that there is a gasket between the outer
cable and the cylinder head.

@Fit the bottom end of the cabis into its place in the
cylinder head, Turn it if necessary so that it fits all
the way into place, and tighten its nut with a wrench.

HEADLIGHT UNIT
Removal:

sTake out the retaining screws 8 (2), and swing the
unit 70 from the housing 2§.

eDisconnect the headlight socket & from the rear of
the unit. For semisealed beam units, the bulb can
now be removed, '

®Remove the pivot screws ., auts @, and rubber
dampers 6 (2 ea), and the beam horizonta! adjusting
screw (1). A nputi#, spring:i®, and spring 43 come off
with the adjusting serew.
®Separate the outer rim &
#Remove the screws T

3 from the inner rim 4,
(2), and separate the sealed

beam unit from the inner rim and mounting rim 3.

Hgadlight Unit @\
o 3

1. Adjusting Screw 13. Spring Seat

2. Pivot Screw 14, Nut

3. Outer Rim 15, Mounting Rim
4, inner Rim 16, Damper

5. Sealed Beam Unit 17, Collar

6. Socket 18. Lock Washer
7. Headlight Unit 19, Nut

8. Retaining Screw 20, Housing

9. Nut 2%, Plug

10. Rubber Damper 22, Mounting Bolt
11. Screw 23. Flat Washer
12. Spring 24. Damper

Instailation Notes:

1. Place the sealed beam unit into the mounting rim,
fitting the raised portion into its holders on the
mounting rim. This ensures that the part of the
sealed beam unit marked “TCP” will be to the top
after the headlight unit is mounted back into the
headlight housing.

b4

2. The spring seat on the adjusting screw goes between
the spring and the bracket.

3. Carry out the horizontal beam adjustment after
installation {Pg. 21).

SPEEDOMETER, TACHOMETER, AND
ILLUMINATOR LIGHTS

Removal:

eTake out the retaining screws {2}, puli the bottom
of the headlight unit out of jts housing, and swing
the unit out from the housing.

#Disconnect the headlight sccket from the rear of the
unit,

el_oosen the mounting bolts underneath the headlight
housing.

eTake out the headlight housing mounting bolts (2},
and move the housing down slightly. A nut, lock
washer, and flat washer come off with each mounting
bolt,

Headlight Housing

®Disconnect the upper end of the speedometer cable
and tachometer cable with pliers,

®Remove the screw and lock washer, and wiring grom-
met fram the meter cover, and pull off the cover,
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®Remove the nuts, lock washers, flat washers, dampers, insm“aﬁo? Notes: o )
and cotlars (2 ea) from the bottom of the meter hojder. 1. Use 12V 3.4W bulbs for iliuminator light replacement.

2. if the headiight housing dampers have been removed,
instail ithe dampers as iliustrated in Fig. 352,

3, Carry out the vertical headiight adjustment after
instaliation {Pg. 21},

INDICATOR LIGHTS {Nautral, High Beam, Cil,
Stop Lamp, Left and Right Turn)

Removai:

s8Remove the ignition switch mounting nut and take

off the upper switch cover,

oPull up on the front of the meter, and puil out the
itluminator lights {2} from their base to complete meter
removal,

oTo remove the illuminator buib, first press the bulb
inwards, then holding the bulb in this position, twist
it to the left and pull it out.

y Place the mater so that the correst side
FAUT"]N. of the meter is up. ¥ a metor is left
upside down or sideways for any length of time it will
malfunction.

Headlight Housing installation

QA

1. Belt 5. Rubbei Damper
2. Flat Washer 6. Collar

3. Rubber Damper 7. Lock Washer

4. Headlight Housing 8, Nut
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®Zemave the indicator lights (5) the same way as illumi-
nator light removal (Fig. 350).

instatlation Motes:

1, Use the bulbs shown in Table 7 for indicator light
replacerment. Also, refer to the table foriightiocation
by lead cclor. Example: The right turn signal
socket takes the bulb with Black/Yeliow gray wire.

Table 7 [ndicator Lights
Bulb
icator Li Color
Wattage Indicator Lights Lead Color
Neutral Green/Red, Brown
High Beam Black/Yellow, Red/Black
12V Qil Blue/Red, Brown

3.4W Stop Lamp Green/White, Brown

Left Turn Signal Black/Yeilow, Green

Right Turn Signal lack/Yellow, Gray

2. Adjust the headlight vertically {Pg. 21}.

IGNITION SWITCH

Ramoval: '

aTake out the refaining screws (2), pull the bottom of
the headlight unit out of its housing, and swing the
unit out from the housing.

aDisconnect the headlight sacket from the rear of the
unit,

#ioosen the mounting bolts underneath the headlight
housing.

eDisconnect the ignition switch wiring harness socket
from the plug {4-nin) it connects to in the headlight
housing, and push the socket out of the housing.

#Take oul the headlight housing mounting balts (2} and
move the housing down slightly, Each bolt has a nut,
lock washer, and flat washer.

@Take out the screws and lock washers {3 ea) from the
bottem of the indicater iight panel, and remove the
lower cover.

olnscrew the ignition switch mounting nut, and puil
out the ignition switch holder and ignition switch.

instaliation:

afjt the ignition switch and its holder in place, and
screw the ignition switch mounting nut onto th
swilch. :

®|nstall the lower cover and tighten the screws (3).
Fach screw has a lock washer,

#Cannect the ignition switch wiring harness socket to
its plug in the headlight housing.

eMount the headiight housing in place and tighten its
mounting bolts. The sequence is: mounting bolt, flat
washer, fork cover, rubber damper, headlight housing,
rubber damper, housing inseri, lock washer and nut
(Fig. 352).

@#Connect the neadiight plug to the headlight, fit the
headlight into the housing, and tighten its rctaining
SCrews.

eAdjust the headiight vertically (Pg. 21).

TURN SIGNAL LIGHT {Burn out Replacement)
®Remove the lens mounting screws, and take off the
fens,

®Press the bulb inwards, and holding the bulb in this
position, twist it to the left and pull it cut,

#lnstall a new 12 volt bulb of the correct wattage
{sec the wiring diagram).

®Fit the rubber gasket in place, if removed, and instali
the lens. Be careful not to over tighten the mounting
SCIOWS.

"TURN SIGNAL ASSEMBLY

Removal {(front, either side}:

eTake out the relaining screws (2}, pull the bottom of
the headlight unit cut of its housing, and swing the
unit out from the housing.

eDisconnect the headlight socket from the rear of the
unit,

sDisconnect the turn signal gray lead in the headlight
housing.

®l oosen the mounting bolts {2} underneath the head-
light housing,

®Take out the headiight housing niounting bolts (2}
and move the housing down slightly.

sRemove the mut and pull the front turn signal from
the front fork cover stay.
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Front Turn Signal Instailation 1. Nut 5. Rubber Damper

2. Lock Washer 6. Fork Cover 355
3. Turn Signal Lead 7. Rubber Damper

4, Collar 8. Front Turrn Signal

_ @;\\\\
////

\

3. Adjust the headlight vertically [Pg. 21),

Removal (rear, either side):
slUnlock the seat and swing it open.
#Disconnect the turn signal gray iead.

Installation Notes {front, gither side):

1. If the front turn signal dampers have been removed,
install them as shown in Fig. 355,

2. Connect the turn signal leads rcferring to Table 8.

Table 8  Turp Signal Lead Color

Turn Signal Lead + Main Wiring Harness Lead #emove the nut and lock washer, and pull the rear
Gray < Gray turn signal from the frame.

Black/Yellow < Black/Yellow

Right

Installation Notes {rear, either side}:

Gray < Green
Left _ . If the rear turn signal dampers have been removed,
Black/Yellow * Black/Yellow instali them as illustrated.
Rear Turn Signal Instaflation 1, Nut &. Rubber Damper @
2. Lock Washer 7. Frame

3. Flat Wasner 8. Rubber Damper
4, Turn Signa! Lead 9, Rear Turn 5ignal
5, Collar




102 DISASSEMBLY

2. Cornnect the turn sigral leads according to Table 8. FRONT BRAKE LIGHT SWITCH
Removai:
o5lide the rubber dust cover back, and disconnect the
front brake light switch leads from the switch.

TAIL/BRAKE LIGHT {Burn out Replacement)
®Remove the lens mounting screws, and take off the
fens.

#Press the buib inwards, and holding the bulb in this
position, twist it to the left and pull it out,

a

#lUnscrew the front brake light switch from the 3-way
joint.

1 ~% ¥ brake fluid spills when the switch is
CAUTION removed, painted or chromed surfaces
may become damaged. Wipe up any spilled fluid
immediately.

Instaliation Notes:

#Replace a burmed out bulb with a new 12 volt bulb of 1. Apply a smali amount of a non-permanent locking
- ¢ the wiring di ) ; ;
th_e corvect watlage (se.,_ne wiring diagram). . . agent to the switch threads before mounting the
eFit the rubber gasket in place, if removed, and instali switch. So that no locking agent will get mixed in
the lens. Be careful not to over tighten the mounting )

_ with the brake fluid, do not apply any on the lower

SETEws. one-fourth of the threads.

2. Tighten the front brake tight switch with 2.6 ~ 3.0
kg-m {15.0~22.0 fi-lbs) of torque.

3, After the switch has been installed, bleed the front

QIL PRESSURE INDICATOR SWITCH brake lines.
Removal: _

oPyll off the oil pressure indicator switch lead from:

the switch. FRONT FORK

Removat {each sidej:

®Remove the front whee! {Pg. 79).

e@Remove the bolts (3} that hotd the tront fender to the
shock absorber.

@|n case of left shock absorber removal, the caliper
mounting bolts {2}, and rest the cafiper on sorne kind
of stand so that the brake fluid pipe is not bent.

®if the shock absorber is to be disassembled after
removal, loosen the top bolt now.

elnscrew the oil pressure indicator switch from the
crankcase.

Instaliation Notes:
1, Tighten the swiich with 1.3~ 1.7 kg-m {9.5~ 12
ft-lbs) of torgue.




®loosen the upper and lower clamp baits.
sWith a twisting motion, work the shock absorber down

and out.

Instailation {each side):

®For 1976 and 1977 models, slide the shock absorber
up the lower and upper clamps unti! the upper surface
of the top bolt flange is even with the upper surface of
the stem head. For 1978 and fater models, slide the
shock absorber up untii the upper end of the inner fube
is 2 mm lower than the upper surface of the stem head.
Tighten the upper clamp bolr t¢ 1.6~2.2 kgm (11.5
~16 ftdbs) of torque and the lower clamp boit to 3.4
~4.6 kgm (25~33 ft-ibs).

®If the top bolt was loosened during removal, tighten
it to 2.5~3.0 kg-m (18.0~22.0 ft-lbs) of torque.

eMount the caliper, tightening the caliper mounting
bolts to 3.4~4.5 kg-m (25~33 ft-lbs} of tarque. Each
mounting bolt has a flat washer and lock washer.

sinstall the fender bolts (with lock washers) through the
guide holder plate, and position the plate between the
front fender and the [eft front shock absorber.

eMount the front wheei {Pg. 80).

Disassembly:

®Remove the top bolt i7, and pull out the spacer 1§ {76
and '77 models}, spring seat Z§ or i, and spring ;.

#Pour the oil into a suitable container, pumping as nec-
essary to empty out all the ofl.

o5lide the dust seal (5: off the inner tube .

o5tap the cylinder (i) from turning by using the front
fork cylinder holder (special tool) (‘76 and ‘77 models).
Unscrew the Allen bolt ¢ from the bottom of the
outer tube G, and then separate the inner tube from
the outer tube by pulling it cut. For '78 and later
models, use the front fork cylinder holder handte and
adapter (special tools: PN57001-183 and 57001-101 1),
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®Siide or push the cylinder and piston unit 0 and its
spring {3 out the top of the inner tube.

#Remove the cviinder base ‘4 out the top of the outer
tube.

eFor 76 and '77 models, remove the circlip inside the
end of the inner tube and pull out the coliar, non-
return valve, spring, and valve seat.

eFor '76 and '77 models, remave the spring and circlip,
and pull the piston off the cylinder,

®Remove the retainer & from the outer tube with a
sharp hook. Remove the washer (71, arnd then pull
out the cil seal (g:. It may be necessary to heat the
outer tube around the oil seal before puiling it out.

Assermnbly Notes:

1. Using the front fork piston ring guide (specizl tool),
fit the cylinder and piston wnit in the inner tube
bottom end before installing the collar in the inner
tube ("76 and *77 models),
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Front Foric 7
39

78 and later 75 and '77

1. Cvlinder and Piston Unit i2. Stud 23. Bolt 34. Bolt

2. Piston Ring 13. Axie Clamp 24. Lock Washer 35. Lock Washer
3. Spring 4. Lock Washer 25. Steering Stem 36. Stem Base

4. Cylinder Base 15. Nut 26. Washer 37. Ring Cap

5. Dust Seal 16. Rubber Cap 27. Lower Inner Race 38, Spring Seat

6. Retainer 17. Top Bolt 28. Nut 39, Fork Cover

7. Washer 18, O Ring 29. Grease Seal 40. Base Cover

8. Qil Seai 19, Spacer 30. Lock Washer 41, Damper Ring
9, Qutar Tube 20. Spring Seat 31-. Fiat Washer 42, Rubber Damper
10. Gasket 2%, Spring 32. Stem Head 43. Gasket

11. Drain Screw 22. inner Tube 33. Bolt 44, Ailen Bolt



2, Apply a liquid gasket to bhoth sides of the gasket 23,
apply a non-permanent locking agent to the Allen
bolt, and tighten it in place using the special tool{s)
to stop the cylinder from turning. The tightening
torque for the Allen bolt is 2.0 ~ 2.6 kg-m {14.5~
19.0 ft-lbs).

3. Replace the oil seal with a new one, apply il to
the outside, and install it with the front fork ol
seal driver (special tool).

R R : R

4, For 1976 and 1977 models, refill with 171 ~180 cc
of fresh SAE 10W oil. For 1978 and later models,
refill with 176~184 cc of fresh SAE 15W oil.

5. After installing the front shock absorbers, tighten

the top boits to 2.5~ 3.0 kgm (18.0 ~22.0 ft-lbs)

of torgue.

STEERING STEM

Removal:

sRemove the fuel tank (Pg. 32

eRemove the speedometer cable (Pg. 97).

#Disconnect the tachometer cable at the tachometer
with pliers,

sRemove the front wheel {Pg. 79).

sRemove the headlight unit {Pg. 98).

sDisconnect all the leads and plugs in the headlight
housing.

eDisconnect the front brake light switch leads from the
switch,

sRemove the headlight housing mounting bolt under-
neath the headlight housing.

®Remove the headlight housing mounting bolts (2) and
remove the headlight housing. E£ach bolt has a flat
washer, lock washer, and nut.
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#Remove the clamo bolits (2), and take off the master
cylinger. There is a {lat washer for each master cylin-
der clamp boit {Fig. 300 on Pg. 85).

#Remove the 3-way joinl mounting bolts, lock washers,

and flat washsrs (2 ea) wiih the two cable guides and

the headlight Rousing stay,

#Remove the upper clamp bolt of the right front shock
absorber and cable guide.

b8 et .

&Remove the caliper mounting bolts, lock washers, and
flat washers (2 ea), and remove the caliper together
with the master cylinder, upper krake hose, 3-way
joint, and lower brake hoss.

#loosen the locknut, and trn cut fully the adjuster
at the center of the clutch cable to give the cable
plenty of paly.

®Remove the clutch adjusting cover,

#Locsen the locknut, and turn in the clutch adjusting
screw a couple of wrns to give the clutch cable plenty
of play {Fig. 337 on Pg.-96}.

&l cosen the knuried locknut on the clutch lever holder,
and screw in the adjuster, lining up the slots in the
cluich lever, knurled locknut, and adjuster. Free the
inner cable from the lever.
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sRemove the straps which hold the right switch wiring
harness to the handlebar,

eDisconnect al! the leads and plugs from the left and
right switch housings under the frame top tube.

oPull the right switch wiring harness out through the
space between the ctem head and the instrument unit.

®Remove the right switch housing screws (2), and open
the housing.

sLoosen the upper clamp bolt of the left front shock
absorber.

eRemove the rubber caps from the top of the inner
tubes (1978 and later models}).

®l_oosen the stem head ¢lamp bolt, and ther remove the
stem head bolt, lock washer, and flat washer.

oTap lightly on the bottom of the stem head with a
mallet, and then remove the steering stem head to-
gether with the handiebar, meters, and ignition switch,
Slide the handlebar from the throttie grip and the right
switch housing.

Place the stem head so that the correct

_CAUTIUN side of the meter is up. If 2 meter is

left upside down ot sideways for any length of time, it

will malfunction,

R

eRemaove the fork covers with the turn signals. Each
fork cover has a ring cap azt the top; and stem base
cover, damper ring, and ribber damper at the bottom.

#Remaove the fender boits and lock washers (6 ea), and
take off the fender.

®| oosen the lower clamp bolts, and pull out each shock
absorber with a twisting moticn.

®Push up on the stem base, and remove the steering
stem locknut with the stem nut wrench {special tool);
then remove the steering stem and stem base (single
unit). As the stem is removed, some of the stee! balls
will drop out of the lower cuter race. Remove the rest.
There are 20 steel balls in the lower outer race.

#Remove the stzering stem cap, the upper inner race,
and the upper steel balis {19).

Instatiation:

8 Apply grease to the upper and lower outer races in the
hcad pipe so that the stee] balls will stick in place
during stem insertion. install the upper steel balls (19)
and lower steel balls {20). All upper and lower steel
balls are one size.

P L

®Put on the upper inner race and steering stem cap.
Insert the steering stem info the head pipe, and tighten
the steering stem lacknut to 2.7~ 3.3 kgm (19.5~
24 ft-lbs) of torgque.

sRun the inner tube of each shock absorber up through
its clamp in the stem base. Temporarily tighten the
lower clamp bolt on each side to hold each shock
absorber in place with its inner tube protruding about
200 mm above the steering stem base.

eInstall the rubber damper, damper ring, base cover,
fork cover, and ring cap on each tube in this order.

oSlide the right side of the handlebar through the right
switch housing, and into the throttle grip assembiy.

e|nstall the stem head assembly and the stem head lock
washer and flat washer (flat side facing down). Screw
in the stem head bolt loosely. Be sure the wiring har-
nesses and all cables go between the stem head and the
front fork covers.

oPut together the right switch housing, and tighten its
screws. The upper haif of the housing has a small pro-
jection which fits into a hole in the handlebar. The
front switch housing screw is longer than the rear screw,

®Install the caliper on the left shock absorber. Tighten
the mounting bolis to 3.4~4.6 kg-m (25~33 fi-lbs} of
torque. Each bolt has a lock washer and flat washer,



e[nstall the 3-way joint, placing the headlight housing
stay between the 3-way joint and the steering stem
base. Be sure 1o include the cable guide with each
bolt. Tighten the bolts to 0.7 ~09 kg-m {61 ~78
in-bs) of torque.
®lnstall the master cylinder on the handlebar with the
small projection on the clamp facing the throttle grip
{Fig. 301 on Pg. 85). Tighten first the upper clamp
bolt and then the lower bolt, both to 0.6~0.9 kg-m
(52 ~78 in-bs) of torque. Each clamp bolt has a flat
washer,
®|nstall the upper clamp belt of the right shock ab-
sorber with the cable guide. The front brake hose goes
through the guide as shown in Fig. 372.
®For sach shock absorber, loosen the lower clamp, and
slide the shock absorber up through the upper clamp
until the upper end of the inner tube is 2 mm lower
than the upper surface of the stem head (1978 and
later models). Tighten the upper ctamp bolts to 1.6
~ 2.2 kgm (11.5~ 16,0 ft-lbs) of torque, For 1976
and 1977 models, slide the each shock absorber up
through the lower and upper clamps until the upper
surface of the top bolt flange is even with the upper
surface of the stem head.

einstall the rubber cap on each top of the inner tube
(1978 and later models),

oTighten the stem head bolt to 4~ 5 kg-m {20~ 36
ft-lbs) of torgue and the rear clamp bolt to 1.6 ~2,2
kg-m (11.5~16.0 ft-ibs} of torgue.

®Tighten the front fork lower clamp bolts to 3.4~4.6
kg-m (25~33 ft-tbs) of torque.

&Run the right switch wiring harness between the stem
head and the instrument unit, going to the right of the
head pipe and along the frame top tube.

ﬁﬁ%% SR
ot
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®Run the left switch wiring harness to the left of the
head pipe and along the frame top tube.

®Connect the right and left switch leads and plugs to the
same color leads of the main wiring harness.

®Run the front brake light switch lead between the stem
head and the instrument unit.

®S5trap the right switch housing wiring harness back onto
the handlebar.

oFit the tip of the clutch cable back into the clutch lever,

eRun the tachometer cable through its guide at the
3-way joint, fit the inner cable into the tachometer,
and tighten the cable nut with pliers.

eConnect the front brake light switch leads to the switch.
The leads may connect to either terminal.

#Run the plugs, sockets, and wiring into the headlight
housing, and mouni the headlight housing, tightening
its mounting bolts. The sequence is mounting bolt,
flat washer, fork cover, rubber damper, headlight
housing, rubber damper, housing insert, and nut (Fig.
352 on Pg. 99}).

#lnsert the mounting bolt underneath the headlight
housing.

#Connect the plugs, sockets, and leads in the headlight
housing. Connect the same color teads to the same
color leads.

®(nstall the headlight unit {Pg. 98).

®|nstall the front fender between the fork tegs. First
screw in the right side 3 mounting bolts, insert the
guide holder plate between the left shock absorber and
the fender, then install the left side 3 mounting bolts.
Tighten the bolts securely. Each bolt hasa lock washer.

®Secure the lower brake hose in its guide. Be sure the
rubber grommet 1s in place. :

einstall the front wheel (Pg. 80).

e|nstall the speedometer cable (Pg. 128).

®Check the steering and adjust it, if necessary (Pg. 19).

®|nstall the tuel tank (Pg. 32}.

oCheck the front brake and bleed the system, if neces-
sary (Pg. 161).

®Adjust the clutch {Pg. 16},

oCheck the throttle cables and adjust, if necessary (Pg.
30).

eAdjust the headlight (Pg. 21).

eAdjust the rear view mirrors.

STEERING STEM BEARING
Removal:
®Remove the steering stem (Pg. 105).
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o 70 remove the outer races pressed into the head pipe,
insert a bar into the head pipe, and hammer evenly
around the circumference of the opposite race to drive
it out.

einstali the steering stem (Pg, 106).

REAR SHOCK ABSORBERS
eRemove the lower inner race, which is pressed onto the Removal (each side):’

steeri‘r'wg ;tem, with a stem bearing puller and adapter oSt the motorcycle up on fis center stand.
{special tools}. _Be careful not to damage the grease eRemove the muffler (Pg, 32).

seal under the race during race removal. eRemove the passenger grab bar mounting boits (2},
loosen the shock absorber cap nuts (2), and take off
the bar.

instaiiation:

eApply oil to the outer races, and drive them into the
head pipe using the stem cup driver and the bearing
driver hotder (special toois}.

®Lift up on the rear whee! as necessary to avoid damaging
the shock absorber bolt threads, and remove the shock
absorber bolf.

eRemove the cap nut, lock washer, and flat washers,
and pull off the shock absorber.

eApply oil to the lower inner race, and drive it onto
the steering stem using the stem bearing driver {special
tool),

NOTE: Replace the grease seal with a new one, if

damaged.




Installation (each sidej:

#Fit the shock absorber on its stud.

eLift up on the rear wheel, insert the shock absorber
boit with its locknut, angd tighten with 2.6~ 3.5 kg-m
(19.0~25 fidbs) of torque.

s[nstall the large flai washer, small flat washer, and cap
nut, and then fit the passenger grab bar inte place
between the flat washers on each side.

®install and tighten the bar mounting bolts (2). Each
bolt has a lack washer and flat washer.

eTighten each cap nut with 2.6 ~ 2.5 kg-m (19.0~25
ft-lbs} of torgue.

#Mount the muffler (Pg. 32}.

SWING ARM

Remaoval:

#5¢t the motorcycle up on its center stand.

eRemoave the mufflers {Pg. 32).

®Remove the rear wheei {Pg. 87},

®Remove the rear caliper {Pg. 90},

®Pull off the rear brake hose from the guides on the
swing arm, and secure the brake hose fo some place
higher than the rear brake reservoir to prevent {luid
from flowing out.

®Remove the mounting bolt from each shock absorber
bottom. A lock washer comes off with the bolt,
®Move the swing arm up and down to check for
abnormal frictioh.

eRemove the pivot shaft nut and pull out the pivot
shaft.

®Pull back the swing arm. A cap and an O ring on
gach side of the pivot will also drop off.
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Installation:

®|nstall the caps and O rings, one on cach end of the
pivot of the swing arm, and put the left side of the
swing arm through the drive chain Isop.

®Position the pivot of the swing arm into its place in
the frame, and slide in the pivot shaft from the right
to left, A screwdriver inserted into the left side of the
nivot will keep the left cap in place.

®|nstall the pivot shaft nut and tighten the nut with
8~12 kg-m (58~87 ft-ibs) of torque.

#!nstall the rear shock absorber bolts and lock washers,
tightening each bolt with 2.6 ~ 3,5 kg-m (19.0~ 25
ft-1bs) of torque,

einstall the rear caliper (Pg. 91),

eSccurc the brake hose in its guides with s rubber
grommet, and install the brake hose fitting to the
caliper tightening its banjo bolt with 2.2 ~ 2.8 kg-m
{16 ~ 20 ft-lbs} of torque. There is a flat wahser for
each side of the fitting.

®Fit the right side cover.

#lnstall the rear whee! (Pg. 87).

einstall the mufflers (Pg. 32),

®Refiil the brake lines and bleed air from the lines
(Pg. 161}.

Disassembly:

NOTE: As swing arm bushes will be damaged upon
removal, be sure to have new ones on hand pricr fo

disassembly, :

®Puli off the cotter pin & from the torgue link boftds.
Take cut the nut @ and belt, and remove the torgue
link 44 from the swing arm 4,
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#Pull out the swing arm sleeve

#lnsert a bar into one side, hammering on it lightly to
knock out the bush ('76 and '77 models} or needle
bearings ('78 and later models)  on the opposite side.

elUse the bar again to knock out the other bush or
bearings.

Swing Arm

1. Pivot Shaft Nut

2. Cap {and O Ring,

_'76 and '77 models}

3. Bush (76 and '77 models)
or Needle Bearing ('78 and
later models}

. Swing Arm

. Grease Fitting

. Siceve

. Pivot Shaft

. Grommet

. Left Chain Adjuster

. Locknut

11. Adjuster Bolt

12. Beolt

13. Torgue Link

14, Nut

15, Cotter Pin

16. Right Chain Adjuster

——h
O ND Qo = O bn s

Assembly Notes:

1. Replace the bushes with new ones if either one
fias worn past the service limit (Pg. 169) or has been
removed. Apply cil to the bushings before installing
them with a press (‘76 and 77 models).

2. Wipe the old grease off the swing arm sleeve, and
inspect the swing arm sleeve (Pg. 169). Apply fresh
grease, especially in each sleeve groove (*76 and 77
models).

Swing Arm Sleeve Lubrication

Apply Grease,

By N e AR A Oy
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3. Inspect the swing arm sleeve (Pg. 169), and replace it
with a2 new one if it has worn past the service limit
or is damaged. Also, replace all the needle bearings
whenever the steeve is replaced ('78 and later models).

4. Replace the needle bearings with new ones if either
ane has been damaged cor removed. Apply cil to the
outside surface of the bearings before installing them
with a press ('78 and later modeis}.

5. Install the torque link and tighten the torque link nut
with 2.6 ~3.5 kg-m (19.0~25 ft-lbs} of torque, insert
a new coftter pin and bend both ends.

6. Adiust the drive chain (Pg. 17) after installing the
swing arm.

DRIVE CHAIN

Removal:

The chain must not be cut for instailation,
as this may result in subseguent chain

failure and loss of control.

eRemove the muftlers (Pg. 32),

e®Remove the rear whee! (Pg. 87},

e®Remove the swing arm (Pg, 109},

#Remove the engine sprocket {Pg., 55 ) and take off the

chain.

Instaliation:

sinstall the engine sprocket {Pg. 55).
elnstall the swing arm (Pg. 109).
®(nstali the rear whee! (Pg, 87).
s(nstall the muffler {Pg, 32},
®Adjust the drive chain {Pg. 17).
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AIR CLEANER

A properly maintained air cleaner ensurcs that only
clean, filtered air is supplied through the carburetor into
the engine. |f the air is supplied dirsctly without fliter-
ing, dirt and dust from the air wili clog carburetor
passages causing the engine to run poorly. The cust that
enters the engine will also act like grinding compound,
wearing down the cylinders, pistons, ard rings. If the
air cleaner element is damaged, the result wiil be the
same as if no element were used.

An air clearer element clogged with dirt chokes the
air supply to the engine, resulting in an averly rich fuel/
air mixture and inefficient combustion. This in turn
causes overheating from carbon build-up, and reduced
engine power,

Air Cleaner
. It ) ~n 3

4. Element Frame
5, intake Duct

1. Air Cleancr Cap
2. Eiement
3. Air Cleaner Housing

Cleaning and replacemesnt

The air cieaner element must be cleanad periodically
(P2, 195). In extremely dry, dusty areas, the element
will need to be cleancd more often. After riding through
rain or on muddy roads, the element should be cleaned
immediately,

Remaove the air cleaner element (Pg. 30). Clean it
in a bath of a high flash-point sclvent, and then dry it
from the inside using compressed air. Since thisis adry-
type element, do net use kerosene or any fluid which
would leave the clement oily,

_-; Clean the elemeni in a weii_-ventilateci
el Avea, and take care that there is no spark

or flame anywhere near the working area. Because of

lainfenance

the danger of highly fiammable iiquids, do not use
gaseline or low fiash-point solvents to clean the element.

Since repeated cleaning opens the pores of the
element, replace it with a new one in accordance with
the periodic maintenance chart {Pg. 195). Also, if there
is @ break In the element material or any other damage
to the element, replace the element with a new one.

CARBURETCORS

The carburctors perform the function of mixing the
fuel and air in the properiions necessary for good engine
performance at varying speeds and loads. In order for
them to function satisfactorily, they must be properly
adjusted and maintained. The throttle cable adjustment
{Pg. 13) and the pilot screw, idling, and synchronizing
adjustments {Pg. 14 } are covered in the Adjustment
Section. The discussion here concerns the fundamentals

Carburetar Construction @'

1. Spring 11. Carburctor Cap
2. Vacuum Piston 12. Diaphragm

3. Clip 13. Screw

4. jet Needle 14, Carburctor Body
5. Needle Jet 15. Butterfly Valve
6. Float Valve Seat 16. Screw

7. Fioat Valve Needle 17. Pilot Passage Pipe
8. Fipat 18. Pilot Jet

9. Float Bowl 19, Screw

19. Main fot 20, Starter et



Carburetors

@)

B

©

1, Carburetor Cap 7. Cable Bracket

2. ldle Adjusting Screw &. Linkage Mechanism
3. Choke Lever 9. Diaphragm

4. Pulley 10. Vacuum Pistan

5. Carburetor Body 11, Starter Plunger Unit
6. Fioat Bowl 12, Float

of carburetor operation, special adjustments, and the
checking and replacement of carburctor parts.

A linkage mechanism turns each carburetor butterfly
valve the same amount in response to throttie grip move-
ment so that the carburetors operate in unison. As the
throttle grip is turned counterclockwise, the throtile
accelerator cable turns the carburetor pulicy. Through
the linkage mechanism the pulley opens the butterfly
valves. As the throttle grip is turned clockwise or is
released, the linkage mechanism return spring, together
with the throttle decelerator cable, closes the butterfly
valves. '

One of the basic principles in carburetor operation is
that the pressure exerted by a moving body of air is
less than atmospheric pressure, As the enging draws air
in through the carburetor bore, the air pressure in the
carburctor bore is less than the air pressure in the floar
chamber, which is vented to the atmosphere. This
difference in air pressure forces fuel up through passages
inlo the carburctor bore, where it is atomized by the
high-speed air flowing intc the engine.

Another important principle is the Venturi Principie,
which states that when an air passage narrows, moving
air flows faster, exerting even less pressure. For exam-
ple, at low speeds (0~ % throttle) the vacuum piston
is at its lowest position, forming what is called the
“orimary venturi”. In this position, the vacuum piston
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constricts the air passage fo increase air Tlow speed over
the jeis.  Thus, even at low engine speeds, there is
enough oressure differential to force the necessary
amount of fuel into the air stream.

The amount of fuel passing through a jet depends
both on the size of the jet (variable in the case of the
needie jet) and on the speed of the air flow over the
jet.  The speed of this air flow is in turn determined
both by the engine rpm and by the dimensions of the
passage {varied by the vacuum piston) just above the
jet. The size of the jet openings, the various dimensions
of the air passages, and the engine rpm are correlated
through carburctor design so that, when properly ad-
justed, the carburetor meters the fuel and air in the
correct proportions at different throttle openings.

The ratio of fuelto-alr at different throttle open-
ings depends on a number of factors, but alteration of
the ratio is primarily controlled by the following:

O~ throttle  pilot screw
¥~ thraitle  jet necedle position
$%~1 throttie  main jet size

The carburetor specifications {Table 11) have been
chosen for best all around performance, and ordinarily
will not require amy change., However, sometimes an
alteration may be desirable for improved performance
under special conditions when proper mixture Is not
obtained after the carburetor has been properly adjusted,
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and all parts cleaned and found to be functioning pro-
perly. For example, the guantity of air entering the
carburetor bore is less at high altitude due to the fower
atmospheric pressure. To obtain the proper carburetor
fuelfair mixture, it may be necessary to raise the clip on
the jet needle and to exchange the main jet for one a
size smaller. In particularty cold weather, the increased
density of the air may necessitate a lower clip position
on the Jet needle and a size larger main jet.

Since the carburetor regulates and mixes fuel and air
going to the engine, there are two general types of car-
buretor trouble: too rich a mixture (too much fuel);
or too lean a mixture (too little fuel). Such trouble
can be caused by dirt, wear, maladjustment, or improper
fuel levet in the float chamber. A dirty or damaged air
cleaner can also alter the fuel-to-air ratio,

Table © Mixture Trouble Symptoms

Mixture too rich

Mixture too lean

Engine is sluggish
Smoky exhaust

Engine overheats
Runs better with choke

Runs worse when warm

Spark plug fouled black

Runs better without air
cleaner

lever putled up
Spark piug burned white
Running is unstable
Loss of power

The following explanation of the functioning and
maintenance of the carburetors covers the four main
systems for fuel regulation and supply.

Table 10 Carburetor Systems

System FUNCTION

Starter System | Supplies the necessary rich mixture

for starting a cold engine.

Pilot System Supplies fuel at idling and low
speeds.

Main System Supplies fuel at medium and high
speeds.

Float System Maintains the fuel at a constant

level in the float chamber.

' 1. Remove the diaphragm before cleaning

m the carburetor with compressed air, or
it will be damaged.

2. The carburetor body has plastic parts that cannot be

removed. DO NOT use a strong carburetor cleaning

solution which could attack these parts; instead, use

a mild cleaning solution safe for plastic parts.

3. Do not use wire for cleaning as this could damage
the jets. .

Starter System
Fig. 396 shows the starfer system, which includes the
starter jet &, starter pipe'S, starter plunger 3, starter

air passage {T; , plunger chamber i, and mixture

passage (%) .

Starter System @
]

4. Plunger Chamber
5, Starter Pipe
6, Starter Jet

1. Air Passage
2. Mixture Passage
3. Starter Plunger

The starter system provides the exceptionally rich
fuelfair ratio that is necessary to enable easy starting
when the engine is cold. When starting the engine, the
throtile is left closed, and the starter plunger is pulled
fully open by pulling up the choke lever. Since the
butterfly valve is closed, a high intake vacuum {suction
or low pressure) is developed at the engine side of the

Table 11  Carburetor Specifications
T Mai Main Needle Jet Jet Pilot Piiot Starter | Fue! jevel
ype ain Jet A jet Badge # Needle jet Screw Jet (from bore center)
1 1
BS38 125 1.0 -4 Nonsa |45 Taeh 10 31+ 1 mm




carburetor bore. The starter nlunger, when raised, opens
up the starter fuel passage and an ajr passage so that
they connect to the engire side of the carburstor bore.
As the engine is cranked over, it dvaws in air through
this air passage and fuel from the fioat chamber through
the starter Tuel passage, Fue! metered by the starter
jet mixes with a small amount of air drawn in through
air bleed holes in the starter pipe as it rises in the starter
fuel passage. This small amount of alr prepares the fuel
for better atomization once it reaches ths plunger
chamber (the area just below the raised plunger) where
the fuel mixes with the air drawn in through the air
passage. Through the mixture passage, this mixiure is
then drawn into the carburctor bore where it, together
with a smali amouni of mixture supplied by the pilot
system, is drawn into the engine.

In order for the startcr system to work properly, the
throttle must be kept closed so that sufficient vacuum
can be built up at the starter outlet. Also, the choke
lever must be pulled up fully so thas the starter piunger

will fully open the air passage and starter fuel passage

to the carburctor bore. Clogged starter pipe air bleed
holes will cause insufficient atomization, thus impairing
starter system efficiency. Fuel mixiure trouble results
if the piunger does not seat properly in its rest position
after the choke lever is returned. This may be caused
by dirt, gum, a defective spring, deformed piunger cham-
ber bore, or damaged plunger seal rubber.

Starter System Fuel and Air Supply

] Float
Fuel Tank H Chamber » Starter jet

¥

Float > Starter Pipe

Chamber )

Starter Fue!

Passage

. $ Starter Air Piuger
Air Cleaner Passage Chamober

<
- Starter
. Carbureter -

Engine = Bore <:: Mixture
Passage

Cleaning {See caition Pg. T14)

Remove the diaphragm and ficat bowl. Blow the
starter pipe, starter air passage, mixture passage, and
starter jet clean with compressed air.

Remove the starter piunger, and clean it with a high

flash-point solvent.
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Pilot System

Fig. 398 shows the pilot system, which includes the
pilot jeti§:, pilot air jet:1;, pilot passage pipe 7, pilot
bypass:5:, pilot screw 3, and pilot screw passage 4.

Pifot System @
7

5. Pilot Bypass

6. Butterfly Valve
7. Pilot Passage Pipe
8. Pilot Jet

1. Pilot Air Jet

2, Main Jet

3. Pilot Screw

4, Pilot Screw Passage

Pilot System Fuel and Air Supply @

Float .
1 Ta z t
Fue! Tank H e H Main je

¥

Pilat .
Ay Cleaner :'> Ai;Tet :‘J> Piiot |et

@t Pilot Passage

Bypass

K= Outlets

Carbrel

U

| Pilot Outlet @
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The pilot system determines the operation of the
carburetor from 0 to ' throttle opening. At small
tarottie openings, ajmost ne fuel is drawn through
the main system due to insufficient air flow. Instead,
the fuel is drawn through the main and pilot jets as
a resuit of the low pressure {suction) brought about by
the demand for air by the engine, and the limited but
relatively fast flow of air past the pilot outiets. The
aimest closed position of the butterfly valve restricts
the carburclor bore air flow, preventing it from relieving
the low pressure created by the engine around the pilot
outlets,  The wventuri effect {the mnarrower the air
passage, the faster the flow of air) at the engine side
of the butterfly valve further reduces the low pressure,

The supply of the fuel and air in the pilot system
is shown in Fig.399. At idling, fuel passes through the
main jet and is metered by the pilot jet. 1t mixes with
air metered by the pilot alr jet, and flows through the
pilot passage. The pilot screw controls flow to the
pilot outlet, where the mixture enters the carburetor
bore, and is drawn into the engine. As the butterfly
valve begins tc open, Its position extends the low
pressure area to the pilot bypass outlets, aliowing fucl
to “bypass” part of the pilot passage and go directly
to the carburetor bore. In this way, the supply of fuel
increases sufficiently with engine need.

Fig, 400 shows throttle opening versus fuel flow for
the main and pitot systems, I there is trouble in the
pilot system, starting and low speed running are affected.
The transition from pilot to main system is not smooth
as the throitle is opened, causing a drep in engine
efficiency.  Fllet system trouble might be due 1o
maiadjustment; a dirty or loose piloi jet or pilot air
jet; or clogging of the main jet, pilot passage, pilot
outlet, or pilot bypass outlets.

Flow Characteristic ”
Pilot ——
Main -----

= Total =™
E
‘HL-)_
L
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=)
(W
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."_é
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Cleaning and replacement (See cautions Pg. 114)

Remoeve the diaphragm and pilot screw. Wash the
main jet, pilot jet, and pilot alr jet with a high flash-
point solvent; and blow them clean with compressed air.
Use compressed air Lo clean the pilet passage and pilot
alr jet passage,

Check that the pilot screw tapered portion is not
worn or otherwise deformed. |f it is, replace the screw,

Wain System

Fig. 402 shows the main system, which consists of
the main jet 6, needle jet @, jet needle 4:, vacuum
piston /%1, main air jet 5, diaphragm 1%, spring (7,
and air vent5:. Fig. 403 shows the supply of fucl and
air in the main system,

From about % throttle opening, the air flow past the
jet needle outlet is sufficient to cause fuel to be drawn
threugh the main system, The fue!l passes through the
main jet, and then part of it goes through the pilot jet
as in the pilot system. The rest of the fuel passes
straight up through the ncedle jet and into the carbu-
relor bore, where it is atomized by the air flow to the
engine,

The needle jet has holes to admit the air metered by
the main air jet. This air mixes with the fuel in the
needle jet to prepare the fuel for better atomization
in the carburetor bore,

The lower part of the jet needle is tapered and ex-
tends down into the needle jet. 1t is fixed to the vacuum
piston, and thus rises up in the needle jet as the vacuum
piston rises, From the Uime the vacuum piston starts
rising, about %4 throttle, until it reaches most of the way
up in the carburetor bore, the fuel is metered primarily
by the jet needle taper, As the jet ncedle rises, the
needle-to-let clearance increases, thereby increasing the
amount of fuel that can pass up through the jet.

The vacuum piston is attached to the diaphragm and
rises only between Y% and % throttle. Through the hole
in the bottom of the piston, the air pressure in the
bottom of the piston, the air pressure in the chamber
above the diaphragm is reduced by engine intake
vacuurn, The air vent maimiains atmospheric pressure
in the chamber under the diaphragm. As engine speed
increases, air pressure in the upper chamber decreases.
The difference between this pressure and atmospheric
pressure in the lower chamber becoimes greater, The
force of the spring and the weight of the piston are
overcome, and the piston rises to an extent corresponding
to this pressure difference, The diaphragm fs made of
rubber and absorbs the vibration caused by engine
intake pulsing tc prevent the vacuum piston from
wearing.



Main Systam

1. Diaphragm 6. Main Jet

2. Vacuum Piston 7. Spring

3. Air Vent 8. Butterfly Vaive

4. Jet Needie G. Needle jet

5. Main Air Jet

Main System Fuel and Air Supply 403
[ Fuel Tank ]

Air Cleaner :> Main Air Jet Ch?r?;:}ter

Caerclner:ewr MNeedle Jet H Main Jet

As shown in Fig. 404 the guantity of air drawn in
by engine intake s in direct proportion to engine rpm,
and the speed of the air flow is almost constant while
the vacuum piston rises from % to % throtte. In a
conventional slide-type carburetor, the size of the air
passage above the needle jet changes with throttle
movement rather than with engine intake (demand).
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Vacuum Piston Movement

! Vacuum N
Primary Piaton Secondary

Venluri Movement | Venturi

[ S C—— |

~Alr Quantity -

~—Air Speed

Venturi Arca——=

T Frgine Speed -

The venturi effect creates a momentary drop in air
flow speed wher the throtile is opened suddenly. This
often causes a slight stali in acceleration. However, the
vacuum piston-butterfly valve arrangement congrols both
the air and fuel supplies during sudden throttle move-
ments for smooth and immediate engine response.

At 3% throttle the vacuum piston reaches its highest
position, lorming the “secondary venturi” to permit
maximum engine outout. At near full throttle openings,
the cross-sectional arca of the needle-to-jet clearance
becomes greater than the main jet. At these openings,
the fuel drawn up into the carburetor bore is limited
by the size of the main Jet rather than the needie-to-jot
clearance.

Troubie in the main system is usually indicated by
poor rupning, of lack of power at high speeds. A
dirty or clogged main jet will cause the mixture to
become too lean. An overly rich mixture could be
causcd by clogging of the main air jet, ifs 2ir passage,
or the air holes in the needle jet; by needle jet or needle
wear (increasing clearance}; by a ioose main jet; or by
a loose needle jet.
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Cileaning and adjustment (See caution Pg. 114}

Disassemble the carburetor and wash the main jet,
needle iet, jet needle, air jet, and air passage with a
high flash-point solvent, blowing them clean with
compressed air. If necessary, use a bath of automotive-
type carburetor cleaner,

A worn needle jet or jet needle should be replaced,

although a certain amount of adjustment can be made
by lowering the position of the needle., There are five
grooves at the top of the needle. Changing the position
of the clip to a groove closer te the top lowers the
needle, which makes the mixture leaner at a given
position of the vacuum piston.
NQTE: The last number of the jet needle rnumber
{*4™ of 4]N159-4} is not stamped on the needle, but
is the number of the standard groove in which the clip
is set. The groove numbers are counted from the top
of the needle, | being the topmost groove, and 5 being
the fowest groove.

Jet Needle

N
g
Grooves

if the engine siill exhibits symptoms of overly rich
or lean carburetion after all maintcnance and adjust-
ments are correctly performed, the main jet can be
replaced with a smaller or larger one. A .smaller number-
ed jet gives a leaner mixture and a targer numbered jet
a richer mixture, Many jets are available, but it is
recommended that any change be limited to one jet
size (2.5} difference frém the standard jet.

Visually inspect the diaphragm. If there is any tear
or other damage, the diaphragm should be repalced.
[f there i any doubt about the dizphragm, check the
vacuum piston operation according to the Disassembly
Section {Pg. 33).

Fioat System

Fig. 406 shows the float system, which consists of the
floatd:, float valve needle’@:, float valve seat:1:, and
overfiow pipe 5;,

The float system scrves to keep a relatively constant
level of fue} in the carburetor float chamber at all times
so that the fue! supply to the engine will be sfable,

Float System

4, Float
5, Overflow Pipe
6. Overflow Tube

1. Float Vaive Seat
2. Float Valve Needle
3. Float Pin

If the fuel level in the floai chamber is sel too low,
it will be more difficult for fuel to be drawn up into
the carburetor bore, resuiting in too lean- a mixture.
If the level is set too high, the fuel can be drawn up
too easily, resuiting in tos rich a mixture.

The fuel level is defined as the vertical distance from
the center of the carburetor bore to the surface of the
fuel in the float chamber. The fuel level is maintained
at a constanl value by the action of the fioat valve,
which opens and closes according to the fuel level,
As fuel flows through the float valve into the chamber,
the fuel level rises. The float, rising with the fuel level,
pushes up on the needle. When the fuel reaches a
certain level, the ncedie is pushed completely into the
valve scat, which closes the valve so that no more fuel
may enter the chamber, As the fuel is drawn up out of
the float chamber, the fuel level drops, lowering the
float. The needle no longer blocks the float valve, and
fuel once again flows through the fioat valve into the
chamber.

Fuel level measurerment and adiustrment

Secure the motoreycle in a true vertical position,
Tumn the fuel tap oft, z2nd remove the drain screw from
the tottom of the float bowl. Install the fuel level
gauge {special tool). Hold the plastic tube against the
side of the carburetor so that the “0” line is even with
the bottom edge of the carburetor body. Turn on the
fue! 1zp. Read the fuel level in the plastic tube.
NOTE: Measure the service fusl level at the center of
the carbureicr.



Fuel Level Measurament

Service Fuel Level

Standard
4.5~6.5 mm below from the bottom edge of
the carburetor body to the fuel level

Table 12

If the fuel level is incorrect, remove the carburetor
(Pe. 33), and then remove the fioat bowl and float.
Bend the tang on the float a very slight amount to
change the fuel level, Bending it down closes the valve
sooner and lowers the fuel level; bending it up raises
the level.
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After adjustment, measure the fuel Jevel again, and
readiust if necessary,

Cleaning and replacement (See caution Pg. 114)

It dirt gets between the needle and seat, the float
valve will not close and fuel will overflow. Overflow
can alse result if the necdle and seat becore worn.
If the needle sticks closed, no fuel will flow into the
carburetor,

Remove the carburetor, and take off the float bow
and float. Wash the bowl and float parts in a high
flash-point solvent. Use carburetor cleaner if necessary
on the float bowl and metal parts. Blow out the fuel
overflow pipe with compressed air,

Examine the float, and replace if damzged. [f the
needle is worn as shown in the diagram, replace the
needle and seat as a set.

Viave Needis

CAMSHAFTS

Since this engine is the DOHC {Double Over Head
Camshaft} type, there are two camshafts mounted in the
top of the cylinder head. One is the inlet camshaft, and
is manufactured with two cam lobes, one to open the
inlet valve for cach cylinder. The other is the exhaust
camshaft, and has two cam jobes to open the exhaust
valves, There is 3 sprocket at the center of the crank-
shaft and at the center of each camshaft, A chain
placed over these sprockets enables the crankshaft to
turn both camshafts so that the valves will be opened
and closed at the proper times during each rotaticn of
the engine. '

Each sprocket has marks so that valve timing (the
time that each valve is opened) car be reset correctly
any time the camshafts are removed for inspection or
repairs {See Pg. 40).

However, since the time, amount, and duration that
each valve is opened {valve timing) changcs with cam
wear, journal wear, and camshaft runout {bend); the
camshafts should be inspected periodicaily and whenever
timing trouble is suspected. |If the vaives do not epen
at the right times or if they do not open the correct
amount or duration, there will be a decrease in com-
bustion efficiency, causing a loss of engine power and
leading to serious engine trouble,
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Valve Timing the amount it is compressed and widened when the
4“ parts are assembled,

Remaove the camshafts, and wipe each journal, cam-
shaft cap, and cylinder head bearing surface clean of
dirt and oil. Install the camshafts so that no cam
jobe is pushing down a valve. This is to prevent the
camshafts from wrning during clsarance measurement,
Cut strips of plastigauge to journal width, Place a
strip on cach journal paraliel to the camshaft and so
that the piastigauge wiil be compressed between ihe
journal and the camshafl cap. instal! the camshaft
caps, tightening the koits in the correct sequence with
the correct amount of torgue (Pg. 38},

Remave the camshaft caps, and measure the plasti-
gauge widih to determing the clearance between each
journal and the cylinder head cover. if a clearance
exceeds the service limit, measure the diameter of the
camshaft journal and the bearing inside diameter.

BDC

Cam wear
Remove the camshafts, and measure the height of

each cam with a micrometer. [If the cams are worn

down past the service limit, replace the camshafts.

Cam Height Measurement

Table 14  Camshaft Journai/Camshaft Cap Clearance

Standard Service Limit
0.035~0072 mm .16 mm

Mieasure the clameter of each camshaft journal with

Cam Height . o . ; ;
o 1 micremeter,  IF a diameter is less than the service
fimit, repiace the camshaft.
iy
..... L S
Table 13 Cam Height
Standard Service Limit
infet 41,21 ~41.38 mm 41,15 mm
Exhaust | 42.26 ~42.44 mm 4220 mm

JO{.:.-’}':?BI’T bean;ng wear - " Table 15 Camshaft Journal Diameter

fhe journal wear Is measured using plastigauge o
(press gauge), which is inserted into the clearance to be Standard Service Limit
measured. The plastigauge indicates the clearance by 24.949 ~24 970 mm 24.93 mm




Remove the camshafts, and tighten the camshaft
caps with 1,1~ 13 kg-m (95~ 113 in-lbs}) of torque,
Measure the vertical inside diameter of each bearing
with a cylinder gauge. if it exceeds the service limit,
replace the cylinder hezd and camshaft caps as a set
since the camshaft caps are machined together with
the cylinder head.

Table 16 . Camshatt Bearing inside Diameter
Standard
25.000~25.021 mm

Service Limit
25.06 mm

Camshaft runout

Remove the camshafis, and set each shaft in V biocks
at the outside fournals as shown in the figure, Measure
the runout with a dial gauge set against the inside
jeurnal,  If the runout exceeds the service limit,
replace the camshaft,

Camshaft Runcut
Service Limit

Table 17
| Standard
under 0,02 mm

.1 mm

CAMSHAFT CHAIN, GUIDES, TENSIOMNER

The camshafi chain, which is driven by the crankshaft
sprocket, drives the two camshafts at one-hail crankshaft
speed.  For maximum durability, it is an endless-type
chain with no master link,
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Camshaft chain, sprocket, and chain guide wear
cause noise, accelerate wear, and could possibly lead
to serious damage to the engine. If the chain tension
can no longer be adjusted by the chain tensioner,
cither the camshaft chain or the chain guides must be
replaced,

Camshait chain wear

Remove the camshaft chzin, hold the chain taut with
a force of abour 5 kg in some manner such as the one
shown in Fig. 417, and measure a 20-link length. Since
the chain may wear uvnevenly, take measurements at
several places. If any measurement excesds the service
limit, replace the chain.

Table 18  Camshaft Chain Length
Standard Service Limit
160.0~160.3 mm 1624 mm

Chain guide wear

Rernove the chain guides and sprocket, and inspect
them visually. Replace a guide if the rubber or any
other portion is damaged.

Measure the depth of the grooves where the chain
links run. Replace a guide if the wear exceeds the
service limit.

Chain Guide Rubber Wear

Tabie 19  Camshaft Chain Guide Wear
Service Limit
Upper Z mm
Frent Upper 2 mm
Front Lower 2 mm
Rear 4 mm
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Chain tensioner wear

Remove the camshaft chain tensioner.  Visually

inspect the push rod, and check that it moves smoothly
in the guide, with the springs removed. if there is any
damage or abnormal operation, replace the tensioner
with a new one.

Measure the spring frec fength. Replace the spring
it the free length exceeds the service limit.

Table 20 Chain Tensioner Spring Fres Length

Standard Service Limit
76 and Leng | 34.1~34.5mm 32.5mm
77 models | Short| 17.06 mm 16.2 mm
78 and Long | 43.7 mm 41.5 mm
later models | Short | 24.32~2492 mm| 23.1 mm

CYLINDER HEAD, VALVES

The valves are mounted in the head; they are pushed
open by the cams, and closed by the valve springs.

The valve guides and valve seats are pressed into the
cylinder head. The valve seat, which is cut to the angles
shown in Fig. 436, prevents compression leakage by fit-
ting snugly against the valve. [t also prevents the valve
from overheating by allowing efficient heat transfer.

Cylinder Head

The cylinder head is made of aluminum alloy, used
for its high heat conduciivity, and is finned on the
outside to aid dissipation of the heat generated in the
combustion chambers. Carbon built up inside the
combustion chambers interferes with heat dissipation
and increases the compression ratio; which may resuit
in preignition, detonation, and overheating. Trouble
can also arise from improper head mounting or mounting
torque, which may cause compression leakage,

Cleaning and inspection .

Remove the cylinder head {Pg. 40) and valves
{Pg. 41). Scrape out any carbon, and wash the head
with a high flash-point solvent.

Cylinder head warp

Lay a straightedge across the fower surface of the
head at several different points, and measure warp by
inserting a thickness gauge between the straightedge and
the head. If warp exceeds the service limit, replace the
cylinder head.

Table 21

Cylinder Head Warp
Service Limit
under 0,05 mm

Combustion chamber volume measurement
The combustion chamber volume should be measured

anytime that compression measurement results in com-

pression pressurcs weil below or above the standard.

NOTES:

1. One more person will be necded to help expel air
bubbles out of the cylinder head combustion chamber.

2. Prepare a piece of transparent plastic plate which has
a flat surface and has two holes about 35 mm apart
in its center portion. One is a farge hole (about 6 mm
in diameter], the other is small hole (about 3 mm
in diameter). This plate must be oil resistant, about
120 mm square, and at least 3 mm thick.
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Plasti¢ Plate used for Cylinder Head

Volume Measurement

( N
~ -7 i ! h - ~
e ~
7/ AN
f/ N
/ %
/ \
Pan '
. !" Table 22 Combustion Chamber Volume
\
/ Standard
\\about 35 mmg— / - 2
. 4 32.5¢ce
N /
P
o - ! -
N if the combustion chamber volume is too small, it
is possible that the cylinder head was maodified for
L : higher compression. Make sure that all carbon deposits
et have been cleaned ouf of the chamber.
3. Obtain 2 burette or syringe which is calibrated at If the combustion chamber volume is too large, it

is possible that the valves and valve seats have been
resurfaced so much that the volume is increased. Make

Prior to the combustion chamber volume measure- sure that the spark plug is the standard type and that
ment, clean off any carbon on the combustion chamber, it is fully tightened.
and remove any gasket flakes on the cylinder head
mating surface, The standard spark plug should be
installed in the chamber to be measured.

NOTE: The valves must seat well to prevent the oil
from leaking out, :

Apply a thin coat of grease to the cylinder head
mating surface and pia_ce the plastic “plgte over the Valve, Valve Guide, Valve Seat
cylinder head combustion chamber, fitting its small . .
hole with the circumference of the combustion chamber., Valve face defgrmat:on or weaf, stem bendmg_ or

wear, and valve guide wear can cause poor valve sealing,
Poor seating can also be caused by the valve seat itself,
if there is heat damage or carbon build-up. The result of
poor valve seating is compression leakage and a loss
of engine power,

In addition, valve and valve seat wear causes deeper
valve seating and a dccrease in valve clearance. In-
sufficient clearance upsets valve timing and may even-
tually prevent the valve from seating fully. 50 that
wear never progresses this far, adjust the valve clearance
in accordance with the Periodic Maintenance Chart
{Pg. 195).

one-cc oF smaller graduations,  Fill it with thin oil.

Valve inspection

Piace the cylinder head on a level surface. Through Visually inspect the valve face, and replace the valve
the large hole, fill the combustion chamber with light if it shows deformation or uneven wear. .
oil such as 2-stroke oil or mission oil until the chamber Measure the thickness of the valve head using vernier
is completely filled but not overly. Tilt the cylinder calipers, and replace the valve together with its valve
head slightty so that air bubbles come out through guide if the thickness is under the service limit,
the small hole. The ofl should just rise to the boitom If the scating surface-af the valve or the end of the
valve stem is damaged or badly worn, repair the valve

edge of the holes in the plate.
The amount of oil used to fill the chamber is the with a valve refacer. The angle of the seating surface

combustion chamber volume. is 45.0~45.5°.
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Hold the valve at both ends of the stem straight
portion, and set a dial gauge against the center of the

stern. One example is shown in Fig. 427,

The vaive stem end may be ground to permit additien-
al valve clearance, use a refacing grinder to assure a fiat,
square surface,

;: CA:U’T'IDN:‘} If the valve's Dimension “A" is less than Valve Stem Bend
3 specified, the valve lifter may contact the

valve spring retainer during operation, allowing the
keepers to loosen. Consequently, the valve may drop
into the engine, causing serious damage.

Valve Shape
Do not grind off%':l |

3 mm. . .
maore than Q Dimension “A”

Il A = Minimum after grinding
5.7 mm {inlet)
4,7 mm {Exhaust)

Turning the valve, read a variation in the dial gauge.
Reptace the valve if it is bent over the service iimit,

Table 24  Valve Stem Bend
Standard Service Limit
Table 22 Valve Head Thickness under 0.01 mm 0.05 mm
Standard Service Limit
0.85~1.15 mm .5 mm

Measure the diameter of the valve stem with a micro-
meter. Since the stem wears unevenly, lake measure-

Valve-Stem Grindin
s @ ments 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 [imit.
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Table 256  Valve Stem Diamester Repeat the measurement in a direction at a right angle
Standard Service Limit o t’?e ‘:”‘t- ] i i ce th
Inlot 7 965~7.980 mm 790 mm guidet e reading exceeds the service limit, replace the
Exhaust 7.955~7.970 mm 7.90 mm NOTE: The reading is not actual valvefvalve guide clear-
ance because the measuring point is above the guide.

Valve guide inspection Table 27  Velve/Valve Guide Clearance
Remove the valve, and measure the inside diameter {Wobble Method)

of the valve guide using a small bore gauge and micro- Standard Service Limit

meter. Since the guide wears unevenly, measure the
diameter at four places up and down the guide, If
any measurement exceeds the service limit, repface the
guide.

Infet 0.047~0.117 mm ‘9.23 mm
Exhaust 0.069~0.13% mm 0.23 mm

Valve seat repair

The valve must seat in the valve seaf evenly around
the circumference over the specified arca. [f the seat
is too wide, the seating pressure per unit of area is re-
duced, which may result in compression feakage and
carbon accumulation on the seating surface. |f the
seating area is too narrow, heat transfer from the valve
is reduced and the vaive will overheat and warp. Uneven
seating or seat damage will cause compression leakage.

Valve Seating Width

Table 26  Valve Guide inside Diameter
Standard Service Limit
8.000~8.015 mm 8.08 mm

If a small bore gauge is not available, inspect the vafve
guide wear by measuring the valve to valve guide clear-
ance with the wobble method, as indicated below.

Insert a new valve into the guide and set a dial gauge
against the stem perpendicutar to it as ¢lose as possible
to the cylinder head mating surface. Move the stem
back and forth to measure valve/valve guide clearance.

Table 28  Valve Seating Width
Standard
0.7~1.0 mm

To determine whether or not the valve seat requires
repair, first remove the valve, apply machinist’s dye to
the valve seat, and then use a lapper to tap the vaive
lightly into place. Remove the valve, and note where the
dye adhcres to the valve seating surface. The valve
seating surface should be in the middle of the valve face
(Fig. 431). The distribution of the dye on the seating
surface gives an indication of seat condition (Fig. 432}.
NOTE: The valve and valve guide must be in good

Valve/Valve Seat Contact Area

GOOD 100 WIDE TOO NARROW UNEVEN
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condition before this check will give an accurate in-
dication of valve seat condition.

A valve seat which requires repair is cut with a set of
valve seat cutters. Four cutters are required for complete
repair; one 30° {inlet valve seat only); one 45°; and two
75° cutters, one for the inlet and the other for the
exhaust.

First, cut the seating surface of the valve seat with
the 457 cutter. Cut only the amount necessary to make
2 good surface; overcutting will reduce the valve clear-
ance, possibly making it no longer adjustable,

Next, use the 30° cutter (infet valve seat only) to cut
the surface inside the seating surface, and then use the
75° cutter to cut the outermost surface. Cut these two
surfaces so that the seating surface will have a specified
width.

After cutting, lap the valve to properly match the
valve and valve seat surfaces. 5Start off with coarse
lapping compound, and finish with fine compound,

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

o .

]

Cutting Angle of Valve Seat

When lapping is completed, check the valve stem
height and adjust if necessary.

After grinding the valve or valve seats and before
assembling the cylinder head, measure the instalied valve
height from the bottom of the cylinder head lifter hole
to the end of the valve stem with & vernier caliper.
Refer to Page 200 for the recommended repair.

Be sure to mark each valve so it will be properly
matched to its corresponding valve seat during assembly.

A selection of wvarious thickness valve shims are
available for adjusting the valve clearance. There is,
however, a limit to the amount of adjustment possible
using the shims, Resurfacing of the valve face and valve
seat inevitably drops the valve deeper into the valve seat,
allowing the valve stem end to come closer to the cam-
shaft. Consequently, a thinner shim must be used to
compensate for the reduced valve clearance.

Over a period of long use and repeated resurfacing,
the valve may drop so far into the valve seat that even
the thinnest shim cannot give adequate clearance. In
this case, it is possible to grind the end of the valve stem
to reduce the valve installed height and so gain the
needed clearance {See Caution in Pg. 124).

If the valve drops so far into the valve seat that the
installed height becomes quite large, either by a re-
surfacing error or heavy wear, it may be necessary to
replace the valve and remeasure the installed height.
if this is not successful, it will be necessary to replace
the cylinder head. Replacement valve seats are not
available. :

Valve Stem Height '

. Cylinder Head
Valve Stem
. Lifter Hole Bottom

@0

1
2.
3

45°




Valve Springs

When the valve is not being pushed open by the cam,
valve springs press the valve against the scat to prevent
compression leakage. An inner spring is used with each
outer spring to prevenl spring surge, which may cause
valve float at high rpm. If the springs weaken or break,
compression leakage and valve noise will result, dropping
enginc power,

Spring Tension

Remove the springs, and set them one at a time, on a
spring tension testing device. Compress the spring, and
read the tension at the test length. If the spring tension
al the specified fength is weaker than the service limit,
replace the spring.

Valve Spring Tension Measurement

Table 29  Valve Spring Tension

Length Standard Service Limit

Inner | 23.15 mmj 27.55~30.45 kg 26.44 kg

Quter | 26.15mm| 59.85~66.15 kg 37.60 kg

Squareness .

Measure the squarcness of each spring by standing
cach end on a surface plate and setting a squarc against
it. Replace any spring for which the distance between
the top of the spring and the squarc is greater than the
service fimit.
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Valve Spring Squareness @
‘)

within 1.3 mm

7z s 7,
Tahte 30  Valve 8pring Squareness
Standard- Service Limit
under 1.1 mm 1.5 mm
Qil Seais

The oll seal around each valve stem prevents oil from
leaking down into the combustion chamber. If an oil
seal is damaged or deteriorated, oil consumption will
increase, and carbon may build up in the combustion
chambers. This may be indicated by white exhaust
smoke.

If an oil seal appears damaged or deteriorated or if
there is any doubt as to its condition, replace it with
a new one.

CYLINDER BLOCK AND PISTONS
NOTE: For 1978 and later models there are no size
marks .on the piston, cylinder, or piston pin. This means
that any piston can be assembled with any cylinder and
piston pin. But, when a piston, cylinder, or piston pin
on 1976 and 1977 models is replaced with a new ane,
check that piston to pin clearance and piston to cylinder
clearance have the specified values.

The cylinder block is subjected to cxtremely high

© temperatures, Since excessive heat can seriously distort

the shape of a cylinder or cause piston seizure, the
cylinder block is made of aluminum alloy for good
heat conduction and the outside is finned to increase
the heat-radiating surface for better cooling efficiency.
To minimize distortion {rom heat and Lo maximize
durability, a wear resistant iron sleeve is cold-pressed
into each cylinder,

Each piston is made from an aluminum alloy, which
expands and distorts slightly from heat during engine
operation. 5o that the piston will become cylindrical
after heat expansion, it is designed such that, when cold,
it is tapered in towards the head and is elliptical rather
than perfectly round. The piston diameter is made so
that there is enough clearance between the piston and
cylinder to allow for expansion.
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Three rings are fitted inio grooves near the top of
each pisicn o prevent compression leakage into the
crankcase and to stop oil frem getting up into the
combustion chambers. The itop two rings are com-
pression rings, and the bottom ring is an oil ring.

The fuil floating 1yoe of piston pin is used to copnect
each piston to its connecting rod. The middle part of
the pisten pin passes through the small end of the
connecting rod, and a snap ring is fitted at each end
of the piston pin in a groove Lo prevent the pin from
coming out. Since the pin is the Tull floating type, a
small amount of clearance exists between the piston
pin and the piston when the engine is at normal
operating temperatures,

Proper inspection and maintenance of the cylinder
block and the pistons include checking the compression;
removing carbon from the piston heads, piston ring
grooves, and cylinder head exhaust ports; and checking
for wear and proper clearance during top end overhaui.
A worn cylinder, worn piston, or worn or stuck piston
rings may cause a loss of compression from gas blowby
past the rings. Blowby may result in difficult starting,
power loss, excessive fuel consumption, contaminated
engine oil, and possibly engine destruction. Gil leakage
inta the combusiion chambers causes carbon to build
up on top of the pistons; which may result in preignition,
overheating, and detonation. A worh pisten pin causes
piston slap, which may cause accclerated piston and
cylinder wear. It is evidenced by a knocking sound in
the engine.

Engine problems may be caused not only by carbon
deposits and wear or damage ta the engine itseif; but
aiso by poer guality fuel or oil, improper oil, improper
fuelfair mixture, improper supply of oil, or incorrect
ignition timing. Whenever knocking, pinging, piston
slap, or other abnormal engine noise is heard; the cause
should be determinad as soon as possible, Neglect of
proper maintenance will result in reduced engine power
and may lead to accelerated wear, overheating, detona-
tion, piston seizure, and engine destruction,

Compression measurement

A compression test is wseful in determining the
condition of the engine, Low compression may be
due to cylinder wear; worn piston ring grooves; wern,
broken, or siicking piston rings; poor valve sealing;
cylinder head leaks; or damage to the engine such as
piston seizure, Too high compression may be due to
carbon build-up on the piston heads and cylinder head.
Difference in compression between the cyiinders may
cause poor runtting.

Before measuring compression; check that the cylinder
head is tightened down with the specified torque (Pg,
201) and that the battery is fully charged (Pg. 176),
and thoroughly warm up the engine so that cngine oil
between the pistons and cylinder wails wili heip seal
compression as it does during normal running. While

the enginc is running, check that there is no gas leakage
from around the cylinder head gasket and from the
spark plugs,

Stop the engine, remove the spark plugs, and attach
the compression gauge {special tool) firmly into one
spark plug hole, Using the starter motor, turn the

engine over with the throtile fully open until the com-
pression gauge stops -rising; the compression is the
highesi reading obtainable. Repcat the measurement
for the other cylinder.

Table 37  Cylinder Compressionf
Standard Service Limit
8 kgfem? (114 psi} and less
11, z
(1152 kgsf)cm than 1 kgfcm? {14 psi) differ-
e psi ence between the cylinders

t Engine hot, ali spark plugs removed, throttie fully
opened, cranking the engine with the starter motor.

If cylinder compression is higher than the standard
value, check the following:

1. Carbon build-up on the piston head and cylinder
head — clean off any carbon on the piston head and
cylinder head.

2. Cylinder head gasket, cylinder base gasket — use
only the proper gasket for the cylinder head. The
use of a gasket of incorrect thickness will change
the compression.

3. Valve stem oil scals and piston rings -- rapid carbon
accumulation in the combustion chambers may be
caused by damaged valve stem oil seals andfor dam-
aged piston oil rings. This may be indicated by white
exhaust smoke.

4. Cylinder head volume (Pg. 122)

If cylinder compression is Jower than the service
limit, check the following:

1. Gas leakage around the cylinder head -~ repiace the
damaged gasket and check the cylinder head warp

{Pg. 122)
2. Condition of the valve seating (Pg. 125}
3, Valve clearance — if a valve requires an unusually

thick shim to obtain proper clearance, the valve may
be bent, and riot seating completely.

4, Piston/cylinder clearance, piston seizure

Piston ring, piston ring groove

E.n



Cylinder, piston wear

Since there is a difference in cylinder wear in differ-
ent directions, take a side-io-side and a front-io-back
measurement at each of the 3 locations (total of 6
measurements) shown in Fig. 441, if any of the cylinder
inside diameter mcasurements exceeds the service limit,
the cylinder wili have to be bored to oversize and then
honed. However, if the amount «of boring necessary
would make the inside diameter greater than 79.0 mm,
the cylinder block must be replaced,

Cylinder Inside Diameter Measurement 44]

10 mm-— #
rﬂ— 60 mm—i_r- o

Table 32 Cyiinder Inside Dijameter

Standard Service Limit
78.000 ~ 78.07% mm, 78.10 mm, and more
and less than 0.01 mm than 0.05 mm differ-
difference between any ence between any two
two measurements measurements

Measure the outside diameter of each piston 5 mm
up from the bottom of the piston at a right angle 1o
the direction of the piston pin. If the measurement is
under the service limit, replace the piston.

MNOTE: Abnormal wear such as a marked diagonal
pattern across the piston skirt may mean a bent
connecting rod or crankshaft,
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Table 33  Piston Giameter

Standard Service Limit

77.94~77.836 mm 77.8 mm

Table 32 appiies oniy to a cyiinder that has not
been bored to oversize, and Table 33 applies only to
the standard size piston. In the case of a rebored
cylinder and oversize piston, the service limit for the
cylinder is the diamcter that the cylinder was bored
to plus 8.1 mm and the service limit for the piston is
the oversize piston original diameter minus G715 mm.
!t the exact figure for the rebored diameter is unknown,
it can be roughly determined by measuring the diameter
at the basc of the cylinder.

NOTE: Whenever the piston or cylinder block has been
repfaced with a new one, the motorcycie must be
broken in the same as with a new machine,

Piston/cylinder clearance

The piston-to-cyiihder clearance is measured when-
ever a piston or the ¢ylinder block is replaced with a
new ong, or whenever a cylinder is rebored and an
oversize niszon installed. The standard pisten-to-cylinder
clearance must be adhered to whenever the cylinder
block is replaced or a cylinder rebored. If only a
piston is repiaced, the clearance may exceed the standard
slightiy,  But it must nct be less than the minimum,
in order to avoid piston scizure.

The most accurate way to find the piston clearance
is by making separate piston and cylinder diameter
measurements and thea computing the difference be-
tween the two values. Measure the piston diameter as
just described, and measure the cylinder diameter at
the very bottom of the cylinder.

Piston/Cylinder Clearance

“‘Standard
0.043~0.070 mm

Table 34

Boring, honing
When boring and honing a cvlinder, note the

following:

1. Before boring a cylinder, first measure the exact
diameter of the oversize piston, and then, in accord-
ance with the standard clearance given in Tabic 34,

. determine the diametcer of the rebore.
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2. Cylinder inside diameter must not vary more than
0.07 mm at any point.

3. There arc two sizes of oversize pistons available: 0.5
mm and 1.0 mm. Oversize pistons reauire oversize
rings.

4. Be wary of measurements taken immediately after
boring since the heat affects cylinder diameter.

Piston/cylinder seizure

Remove the cylinder block and pistons to check the
damage. |f there is only slight damage, the piston may
be smoothed with #400 emery cloth, and any aluminum
deposits removed from the cylinder with either #400
emery cloth or light honing. Howcver, in most cases,
the cylinder will have to be bored to oversize and
honed, and an oversize piston installed,

Piston cleaning

Built-up carbon on the piston head reduces the
cocling capability of the piston and raises compression,
leading to overheating which could possibly even melt
the top of the piston, To decarbonize the piston head,
remove the piston (Pg. 44), scrape off the carbon, and
then lightly polish the piston with fine emery cloth.

Carbon accumulated in the piston ring grooves can
cause the rings to stick. Remove the rings, and clean
out any carbon deposits using an end of a broken piston
ring or somc other suitable tool.

1. When removing carbon, take ample
CAUTION care not to scratch the side of the
piston, ot the piston ring grooves,

2. Never clean the piston heads with the engine as-
sembled. !f the carbon is scraped from the piston
heads with the cylinder left in place, carbon particles
will unavoidably drop between the pistons and cylin-
der walls onto the rings and eventually find their
way into the crank chamber. Carbon particles, which
are very abrasive, drastically shorten the life of the
rings, pistons, cylinders, crankshaft bearings, and oil
seals.

Pisotn ring, piston ring groove wear

Visually inspect the piston rings and the piston ring
srooves. |f the rings are worn unevenly or damaged,
they must be replaced. [f the piston ring grooves are
worn uncvenly or damaged, the piston must be replaced
and fitted with new rings.

With the piston rings in their grooves, make several
measurements with a thickness gauge to determine piston
ring/groove clearance. [f the clearance exceeds the
service limit, measure the thickness of the piston rings
and the width of the ring grooves. |f the ring has worn
down to less than the service limit, replace the ring; if
the groove width exceeds the service limit, replace the
piston.

‘Tabie 35  Piston Ring/Groove Ciearance

Standard Service Limit

0.01~0.05 mm

0,15 mm

Tahle 36  Piston Ring Thickness

Standard Service Limit
Top and 2nd Rings | 1.47~1.49 mm | 1.40 mm

Oif Ring 277~2.79 mm| 2.70 mm

Table 37 Piston Ring Groove Width

Standard Service Limit
Top and 2nd Rings| 1.50~1.52 mm | 1.60 mm

Oif Ring 2.80~2.82 mm | 2.90 mm




When new rings are being fitted into a2 used piston,
check for uneven groove wear by inspecting the ring
seating. The rings should fit perfectly parallel to the
groove surfaces. If not, the piston must be replaced.

Piston ring end gap

Place the piston ring inside the cylinder, using the
piston to locate the ring squarely in place. Set it close
to the bottom of the cylinder, where cyiincer wear is
low. Measure the gap between the cnds of the ring
with a thickness gauge. |If the gap is wider than the

service limit, the ring is overworn and must be replaced.

Table 38 Ring End Gap
Standard
0.2~0.4 mm

Service Limit
0.7 mm

*Piston ring tension

Piston ring tension can be evaluated by measuring the
gap between the ends of the ring with the ring free of
any restraint. Measure the gap before removing the
piston rings from the piston. [ the measured gap is less
than the service limit, the ring is weak and must be
replaced.

Ring Free Gap | ._ @

*Table 39  Ring Free Gap
Standard Service Limit
Top Ring about 11.0 mm 9.9 mm
2nd Ring about 11.5 mm 10.0 mm
Qil Ring about 10.0 mm 9.0 mm
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Piston, piston pin, connecting rod wear

Measure the diameter of the pistor pin with a
micrometer, and measure the inside diameter of both
piston pin holes in the piston. if the piston pin di-
ameter is less than the service limit at any point, replace
the piston pin. If either piston pin hole diameter
exceeds the service limit, replace the piston.

Measure the inside diameter of the connecting rod
smail end. IT the diameter exceeds the service limit,

replace the connecting rod,

Table 40  Piston Pin, Piston Pin Hole,
Small End Diamstar
Standard Service Limit
Piston Pin 18.995~19.004 mm | 18.96 mm

Piston Pin Hole 19.{)05"-'19.0_‘1 Smm | 19.08 mm
Smail End 10.0067~16.023 mm | 19.06 mm

NOTE: When a new piston er pin is used, also check
that pisten-to-pin clearance is 0.005 ~ 00716 mm, and
that pin to small end clearance is within 0.003 ~0.025
mm.

CRANKSHAFT AND CONNECTING RGODS

The crankshaft changes the reciprocaling motion of
the pistons into rotating mation, which is transmitted
to the rear wheel when the clutch is engaged. The
connecting rods connect the pistons to the crankshaft,
Crankshaft or connccting rod trouble, such as worn
crankshaft journals or a bent connecting rod, will
multiply the stress caused by the intermittent force
on the pistons. This results in not only rapid crankshatt
bearing wear; but also noise, power loss, vibration, and
shortened engine life. A defective crankshaft or connect-
ing rod should always be detected at an early stage and
then replaced intmediately.

The following explanation concerns the most common

“crankshaft and connecting rod problems, giving the

procedure for detccting damage and measuring wear
and runout.
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Connecting rod bend, twist

Remove the connecting rod big end bearing insetts,
and replace the connecting rod big end cap. Select an
arbor of the same diameter as the connecting rod big
end and of optional length, and insert it through the
big end of the connecting rod. Select an arbor of the
same diameter as the piston pin and of optional length,
and insert it threugh the small end of the connecting
rod.

On a surface plate, set the big-end arbor on V blocks
so that the connecting rod is perpendicular to the sur-
face plate. Using a height gauge or dial gauge, measure
the difference in the height of the small-end arbor above
the surface plate over a 100 mm length to determine the
arnount the connecting rod is bent. [f the measurcment
exceeds the service limit, replace the connecting rod.

Table 41
Standard
under 0.10 mm

Connecting Rod Bend/100 mm

Service Limit
0.2 mm

Swing the connecting rod 90° to one side and support
it paralle! to the surface plate as shown in Fig. 450.
Measure the difference in the height of the small end
arbor azbove the surface plate over a 160 mm length
to determine the amount the connccting rod is twisted.

If the measuremeni exceeds the service limit, replace
the connecting rod.

Table 42
Standard
under 0,15 mm

Connecting Rod Twist/100 mm
Service Limit
0.2 mm

Connecting rod bearing insert/journal wear

Bearing insert wear is measured using plastigauge
(press gauge), which is inserted into the clearance to be
measured. The plastigauge indicates the clearance by
the amount it is compressed and widened when the
parts are assembled,

Remave the connecting rods. Cut strips of plastigauge
to bearing insert width. Place a strip on the connecting
rod bearing insert on each connecting rod paraliel to
the crankshaft so the plastigauge will be compressed
between the bearing insert and the connecting rod
journal,  Install the connecting rods, tightening the

nuts with the specified torque {Pg, 201},
Remove the connecting rods, and measure the plasti-
gauge width to determine the bearing insert/journal wear.

Table 43 Connecting Rod Bearing fnsert/Journal
Clearance

Service Limit
0.1 mm

Standard
0.041~0,071 mm

H the clearance exceeds the service limit, replace
the bearing inscrts as follows:

1. With a micrometer, measure the diameter of the
crankshaft journals on which the connecting rods
fit. Mark each flywheel in accordance with the
journal diameter {Table 44},

I[f the measurcment is less than the service limit,
replace the crankshaft,

tr the measurement is less than the standard value,
but js not under the service limit; use bearing inserts
painted blue,

NOTE: Any mark already on the flywheel should not

be referred to during servicing.

g
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Table 4¢ Connecting Rod Journal Diameter Table 48 Connecting Rod Big End Side Clearance
Marking Diameter Service Limit Standard Service Limit
No mark 37.984~37.994 mm 0.15~0.25 mm 0.45 min
37.97 mm
] 37.995738.000 mm Crankshaft runout

2. Put the connecting rod big end caps on the rods
and ftighten the nuts with the specified torque
{Pg. 201), Measure the inside diameter, and mark
each connecting rod big end in accordance with
the inside diameter {Tabie 45),

NOTE: The mark already on the big end should almost

coincide with the measurement.

Table 45 Connecting Rod Big End inside Diameter
Marking Diameter
No mark 41.000~41.010 mm
1 41.011~41.020 mm

3. Select the proper bearing insert in accordance with
the cambination of the connecting rod and crankshaft
coding.

Table 46  Bearing Insert Selection
Con-Rod
Crank- matking 1 Unmarked
shaft marking
1 Black Brown
PN 13034-043 PN 13034-046
Unmarked Biuc Black
PN 13034-045] PN 13034-043

Table 47  Bearing Insert Thickness
Blue 1.485~1,490 mm
Black 1.480~1.485 mm
Brown 1.475~1.480 mm

Connecting rod side clearance

Measure the side clearance of the connecting rod
with a thickness gauge as shown. Replace the crankshaft
and the connecting rod if the clearance exceeds the
service limit,

Set the crankshaft in a flywheel alignment jig or
on V blocks, and place a dial gauge against the points
indicated. Turn the crankshaft slowly. The maximum
difference in gauge readings is the crankshaft runout.
f the runout exceeds the service limit, replace the crank-
shaft.

Table 49  Crankshaft Runout

Service Limit
0.05 mm

Standard
under 0.02 mm

Crankshaft bearing insert/journal wear

Remove the crankshaft., Cut strips of plastigauge
to bearing inscert width, Place a strip on ecach bearing
insert parallel to the crankshaft so the plastigauge will
be compressed between the inserl and the crankshaft
journal, Instali the crankshaft and the lower crankcase
half without turning the crankshaft, and tighten the
bolts in the correct sequence with the specified amount
of torgue {Pg. 67).

Remove the crankshaft {making sure that the crank-
shaft does not turn at any time}, and measure the
plastigauge width to determine the bearing insertfjournal
wear, If either clearance exceeds the service limit,
replace all six bearing inserts, and check the crankshaft
journals.
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Table 50  Crankshaft Bearing insert/dJournal Clearance
Standard Service Limit
0.040~0.082 mm 0,71 mm

Measure the journals which wear on these bearing
inserts. |7 the micrometer reading is fess than the service
limit, replace the crankshaft.

Crankshaft Journal Diameter (Not
Connecting Rod)

Service Limit
37.964 mm

Table 51

Standard
37.984~38 500 mm

Measure the crankshaft thrust clearance with a
thickness gauge as shown. Replace the crankcase
halves as a set, if the clearance exceeds the service
fimit,

Table 52 = Crankshaft Thrust Clearance

Standard Service Limit
0.05~0.23 mm 0.45 mm
NOTES:

1., The upper crankcase half and the lewer crankcase
hatf are machined at the factory in the assembled
state, so the crankcase halves must be replaced as
a set.

2. When replacing new crankcase halves, to seat the
bypass valve stee! ball in the bottom of the upper
crankcase half, insert a mild steel rod and hammer
lightly an the rod.

Oif passage cleaning

There is an oil passage running between the ¢rankshaft
Jjournals on each side. Use compressed air to remove any
foreign particies or residue that may have accummulated
in these passages.

BALANCER MECHANISM

The balancer mechanism basically consists of two
weights,” which are chain-driven by the crankshaft,
The following explanation covers how this mechanism
reduces vibration,

The vibration of a 4-stroke, 2-cylinder engine is
generally greater with larger engine displacement. This
up-and-down vibration is natural due to the mechanics
of a reciprocating engine, but the proper addition of
counterweights on the crankshaft can reduce this
vibration, However, troublesome revolving vibration
remains unless some additional measure is taken,

Fig. 459 shows the internal engine forces when the
centrifugal force of the counterweights is one half
the inertial force of the pistons. The arrows show
the amount and direction of these forces.

As the crankshaft rotates clockwise, A~E in Fig, 459,
one half of the inertial force of the pistons is negated
by the vertical component of the centrifugal force of the
counterweights, However, the horizontal component of
the centrifugal force of the counterweights (brought
about by having counterweights) is not negated by
anything. The thick arrows indicate the resuiting
unbalanced force, which is the main cause of engine
revolving vibration.

The balancer mechanism  includes two balancing
weights having one half the centrifugal force of the
counterweights., A balancing weight is installed at an
cqual distance on each side of the crankshaft and
chain-driven in the opposite direction of crankshaft
rotation. : '

Fig. 461 shows how this mechanism works at one
crankshaft position {D). The centrifugal force of the
balancer weights exerts a pull on the engine to the
upper right as the arrows in the figure show, At the
same time the crankshaft counterweights are exerting
a puli on the engine to the lower left. The centrifugal
force of the two balancer weights equals the unbalanced
force of the crankshaft counterweights, but the forces
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cancel each other since the directions of these forces are
opposite, With the forces cancelled, engine vibration is
greatly reduced. At other crankshaft positions, these
two forces are alse equal and opposing such that they
cancel each other, keeping the system aflways in balance.
The balancer weights, turning at the same rpm as the
crankshaft, are chain-driven by a sprocket on the crank-
shaft, The balancer chain is anh endless type for maximum
durability and wears very stowly due to its ample lubri-
cation. The-chain drives the weights through a sprocket
an each halancer shaft. Each sprocket has four springs
wedged between the sprocket and the weights ta protect
the sprocket and ¢hain from the shock of power impulses,
In the center of each spring is a pin, which prevents
damage to the spring from cxcessive compression,
If bafancer mechanism trouble develops, such as
excessive shaft or chain wear, not only are the bearings
“and crankcase parts affected but the resulting power
loss and engine vibration may adversely affect perfor-
mance and overal] engine life.

Balancer shaft wear

Measure with a micrometer the diameter of each
shaft where it wears on the needle bearings. Replace
a shaft and its needle bearings if it has worn down on
either side to less than the service limit.

Balancer Mechanism

Balancer Shaft Diameter
Service Limit
23.95 mm

Table 53
Standard
23,987 ~24.000 mm

Spring free length

Measure the free length of each spring with vernier
calipers, Replace any spring which is shorter than the
service limit,
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Table 54  Balancer Spring Free Length

Standard Service Limit
10.8~11.2 mm 1.4 mm
Chain wear

Remove the chain, hold it taut with 2 force of about
5 kg in some manner such as the one shown in Fig. 463,
and measure a 20-link lengih, Since the chain may wear
unevenly, take measurements at several places. If any
measuremens exceeds the service limit, replace the chain.

Table 55  Balancer Chain Length

Standard Service Limit
190.5~150.9 mm 193.4 mm

When replacing a chain with a new one, inspect all
the sprockets, If either of the balancer mechanism
sprockets is damaged or overly worn, replace it. if
the crankshaft sprocket is damaged or overly worn,
replace the crankshaft,

NOTE: {f the crankshaft is replaced, select the right
bearing insert in accordance with the combination of
the connecting rod and the crankshaft marks {Pg. 133).

Chain guide wear
Visually inspect the rubber part of each chain guide.
If it is worn down or damaged, replace the guide.
Measure the depth of the grooves where the chain
finks run {(Fig. 418}. If wear exceeds the service limit,
replace the guide.

Tahie 56  Balancer Chain Guide Wear
Service Limit

1.5 mm

Chain tensioner inspection

This balancer mechanism has a ratchet-type chain
tensioner, which consists of a tensioner body, spring,
ratchet pin, and chain guide, Under spring pressure, the
ratchet pin pushes against the chain guide, which keeps
the balancer chain taut. The ratchet bushing is pressed
into the tensioner hole to prevent the ratchet pin from
backing into the tensioner body. VYisually inspect the
ratchet pin and ratchet bushing. If they are badly worn,
replace the tensioner with a new one.

Measure the free length of the spring. 1T it is shorter
than the service limit, replace the spring with 2 new one,

Table 57  Spring Free Length

Standard i Serviee Limit
45 4 mm ; 43.5 mm
CLUTCH

Fig. 465 shows the construction of the clutch, which
is & wei, multi-piate type with 8 friction plates 8 and
7 steei platesdi, The friction piates are made of cork,
used for its high coefficient of friction, bonded on a
steel core, which provides durability and warp resistance.
The clutch housing :8' has a reduction sprocket on one
side and contalns springs to absorh shock from the drive
train.

The clutch rolease mechanism is shown in Fig. 464,
The clutch reicase outer worm gear § and the inner
worm gear 7: are mads of stee!, Balis 4 are installed
between the outer and inner worm gears fo reduce the
friction between them, Assembled into the center of
the release inner gear is the clutch adiusting screw(Z; ,
which pushes on the push rod i and stee! ball inside
the drive shalft to relcase the clutch,

Cluteh Release Mechanism @

5. Retainer
6. Outer Worm Gear
7. Inner Worm Gear
8. Cotier Pin

1. Locknut 9, Spring

2. Adjusting Screw 10. Grease Seal

3. Cirglip 11. Push Rod

4, Steel Ball . 12, Screw

The friction plates are keved to the clutch housing
by tangs on the outer circumference of each plate,
Since the cluteh housing is chain driven directly from
the crankshaft, these plates are always turning any time
the engine is running, The stec) plates have a toothed
inner circumference and mesh with the splines in the
clutch hub, The kub is mounted on the drive shaft,
50 that the drive shaft and steel plates always turn to-
gether,



Clutch
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One end of each cluich spring forces against its
washer and belt, which is threaded into the clutch hub.
The other end forces against the spring plate, When the
clutch is left engaged, the springs force the spring plate,
friction plates, steel plates, and clutch hub tightly to-
gether so that the friction plates will drive the stec
plates and transmit power to the transmission drive
shaft.

When the clutch {ever is pulled to release {disengage)
the clutch, the clutch cable turns the clutch release inner
worm gear in towards the ciutch, The clutch adjusting
screw, assembled inside the clutch reiease inrer worm
gear, then pushes the pusk rod, which through the steel
ball and spring plate pusher pushes the spring plate.
Since the spring plate moves the same distance that the
inner worm gear moves and the clutch hub remains
stationary, the springs are compressed and pressure s
taken off the clutch piates, Because the piates are no
longer pressed together, power transmission from the
crankshaft to the transmission drive shaft is interrupted,
As the clutch lever is rejeased, the ciuich springs return
the spring plate and once again florce the spring plate,
plate assembly, and clutch hub tightly together,

A clutch that does not oroperly disengage will cause
shifting difficulty and possible transmission darage, Cn
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Clutch Hub
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ihe other hand, a siipping clutch will reduce power trans-
mission efficiency and may overheat and burn out. A
clutch that does not properly disengage may be caused
by: .
Excessive clutch {ever play.

Chutch plates that are warped or too rough.
Uneven clutch spring tension.

Deteriorated engine oil,

Engine oil viscosity too high.

Engine <il leve! too high.

The clutch housing frazen on the drive shaft.
A defective clutch release meachanism,

An unevenly worn clutch hub or housing.
Missing parts.

¥

v

SO NO W

—_

A slioping clutch may be caused by:
1. No clutch lever play.
2. Worn friction plates,
3. Weak clutch springs.
4. The clutch cable not sliding smoothiy,
5. A defective clutch release mechanism,
6. An unevenly worn clutch bub or housing,

Ciutch noise may be caused by:
1. Excessively worn primary chain and sprockets.




138 MAINTENANCE

Ciutch plate warp

Place each clutch plate on a surface plate, and meas-
ure the gap between each clutch plate and the surface
plate. This gap is the amount of cluich plate warp.

2. Damaged sprocket teeth.

3. Too much clearance between the friction plate tangs
and the clutch housing.

4, Weak or damaged damper spring{s).

Replace any plates warped over the service limit.

Spring tension

Remove the springs, and set them, one at a. time,
on a spring tension testing device. Compress the spring,
and read the tension at the fest length. If the spring
tension at the specified length is weaker than the service
limit, replace the spring.

Spring Tension Measurement

Table 60 Clutch Plate Warp
Standard Service Limit
under 0.2 mm 0.4 mm

Friction plate/clutch housing clearance

Measure the clearance between the tangs on the fric-
tion plates and the fingers of the clutch housing. f this
clearance is excessive, the clutch will be noisy.

If the clearance exceeds the service limit, replace the
friction plates. Also, replace the clutch housing if it is
unevenly or badly worn where the friction plates wear
against it.

Table 58 Clutech Spring Tension Friction Plate/Clutch Housing Clearance
Length Standard Service Limit ”
23.5mm 23.5~26.5kg 21.5 kg B

Friction Plate
Ciutch Housing

Friction plate wear, damage

Visually inspect the friction plates to see whether or
not they show any signs of seizure, overheating, or
unevenly worn. Measure the thickness of the plates
with vernier calipers.

If any plates show signs of damage, or if they have
worn past the service limit, replace them with new ones.
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Firction Plate Measurement

L Tabla 61  Friction Plate/Cluteh Hou.sing Clearance
e ' =1 Standard Service Limit
1 f 0.1~03mm 0.5 mm
T Cluteh housing sprocket damage

Inspect the teeth on the clutch sprocket. Any light

Table 59  Friction Plate Thickness damage can be corrected with an oilstone, but the
Standard Service Limit clutch housing must be replaced if the teeth are badly
damaged. Damaged teeth on the clutch housing sprock-

29~31mm 2.7 mm et indicate that the primary chain, by which it is driven,




may also be damaged. At the same time that the clutch
housing sprocket is repaired or replaced, the primary
chain should be inspected, and then replaced if neces-

sary.

Clutch housing/drive shaft sleeve wear

Measure the diameter of the drive shaft sleeve with a
micrometer. Replace the drive shaft sleeve if the dia-
meter is less than the service limit. Measure the inside
diameter of the clutch housing with a cylinder gauge.
Replace the cluich housing if the diameter exceeds the
service limit. When replacing the clutch housing and/or
drive shaft sleeve, replace the clutch housing needle
bearing also.

Table 62 Clutch Housing Inside Diameter
Standard Service Limit
37.000~37.016 mm 37.04 mm

Table 63  Drive Shaft Sleeve Qutside Diameter

Standard
31.995~31.998 mm

Service Limit
31.97 mm

Needle bearing wear

The rollers in the needle bearing wear so little that
the wear is difficult to measure. Instead, inspect the
needle bearing for abrasion, color change, or other dam-
age. If there is any doubt as to its condition, replace the
needle bearing.
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Clutch hub damage

Inspect where the teeth on the steel plates wear
against the splines of the clutch hub. If there are
notches worn into the splines, replace the clutch hub.

Clutch release gear wear

With the clutch release assembled, push the inner
worm gear back and forth in the direction of the shaft
without turning it. If there is excessive play, replace
the clutch release assembly,

Lubrication
Lubricate the clutch release worm gears with grease.

PRIMARY CHAIN

The -power transmission from the crankshaft to
the drive shaft is chain-drive, utilizing a Hy-Vo (high
velocity)} chain. The Hy-Vo chain is a rocker-joint type
with a pin and rocker construction. Some of the special
features of the Hy-Vo chain are its capacity to transmit
much power at high speed, its resistance to heat seiziire
due to a construction which employs rolling rather than
sliding friction, quiet operation even at high rpm, and
low power loss.

Wear

A primary chain which has worn such that it is 1.4
% or more longer than when new is no longer safe for
use and should be replaced. Split the crankcase.
Leaving the transmission and crankshaft in place, inspect
the wear by measuring the chain slack, and replace the
chain if it has worn past the service limit. The replace-
ment chain must be the Tsubakimoto Hy-Vo 3/8P-1W,
76-ink chain.

Table 64  Primary Chain Play

Service Limit

32 mm

When a new chain is installed, check the chain guides,
and replace them with new ones if necessary.
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NOTE: When installing new chain guides, apply 2 non-
permanent locking agent to the chain guide screws.

TRANSMISSION

The transmission is a $speed, constant mesh, return
shift type. tts cross section is shown in Fig. 480, and the
external shift mechanism is shown in Fig. 481, For
simplicily, the drive shaft gears in the following expla-
nation are referred to as “D” (e.g., D1=drive shaft st
gear} and the output shaft gears as “O”.

Gears D3, O4, and 05 are all splined to, and thus
rotate with their shafts. During gear changes, these
Table 65  Primary Chain Guide Thickness gears are moved sideways on their shafts by the 3 shift

(Upper, Lower) forks, one for each gear. Gears D4, DS, O1, 02, and
o . 03 rotate free of shaft rotation, but cannot move
Standard service Limit sideways. Gears D1 and D2 rotate with the shaft and are
6.0 mm 3.0 mm unable to move sideways.




Transmission
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Shift Mechanism
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Output Shaft 9, Shift Drum 17, Shift Shaft

.

2. Drive Shaft 10. Output 5th Gear 18. Return Spring Pin
3. Drive 3rd Gear 11. Operating Plate 19. Shift Lever

4. Shift Pedal 12. Output 4th Gear 20. Return Spring

5. Shift Drum Pin Plate 13. Screw 21. Shift Fark {OS5)
6. Shift Drum Pin 14. Shift Mechanism Arm 22, Shift Rod

7. Shift Fork Guide Pin 15. Paw! Spring 23. Shift Fork {O4)
8. Shift Fork (D3) 16. Overshift Limiter 24, Positioning Pin
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When the shift pedal & is raised or lowered, the shift
shaft 47 turns, a pawl on the external shift mechanism
arm 3§ catches on one of the shift drum pins(&}, and the
shift drum & turns. At the same time, the overshift
limiter {8 on the shift lever 1§ catches another pin as
shown in Fig. 483, As the shift drum wrns, the shift
fork guide pins {71 {3}, each riding in a groove in the shift
drum, change the position of one or another of the shift
forks (&, 4, %%, in accordance with the winding of the
grooves, The shift fork ears then determine the position
of gears D33}, 04 1%, andfor 0516, Refer to Fig. 474
to 479 for the gear position and drive path for neutral
and each of the 5 gears.

A pawl spring ‘T8 is fitted on the external shift mech-
anism to keep the shift arm and overshift limiter pressed
against the shift drum pins to ensure proper pawl and
pin contact. When the shift pedal is released after shift-

ing, the return spring 20, returns the shift lever and shift -

pedal back to their original positions. So that the trans-
mission will remain where it was shifted, the shift drum
positioning pin spring pushes the shift drum position-
ing pin 2 into one of six notches on the shift drum
operating plate i1:. Five of these notches are equally
spaced and correspond to the 5 gears. The other noich
is halfway between the notches for Tst and 2nd gears,
and corresponds to the half-stroke shift pedal movement
from 1st or 2nd gear required to shift into neutral.

The return spring pin i on the side of the crankcase
passes through a cutout on the shift mechanism lever.
This pin engages between the two ends of the shift
mechanism return spring. Normatly, the return spring
pin should not make contact with the cutout on the
lever, because the overshift limiter is the primary control
for shift lever movement.

Overshift Limjter:

Each time that the shift pedal is operated, the over-
shift limiter interfocks with the shift drum pins tc pre-
vent overshifting. On a full upshift or downshift stroke,
the limiter “hooks” catch the shift drum pins to keep the
inertia of the heavy shift drum from allowing it to rotate
beyond the intended gear position, particularly on a fast
shitft. At the same time, the overshift limiter arrests the
shift lever’s motion at the end of the stroke to aid in
preventing overshifting.

Shift Mechanism Arm and Overshift Limiter Operation

.. ﬁ@:‘)

Neutral Locator {78 and later models)

Inside gear O4 three steel balls are located 120° apart,
and serve io facilitate neutral location when shifting
from first gear. When the motorcycle is stopped and
the output shaft is not turning, one or two of these
balls falls down into its respective groove in the output
shaft. When the shift pedal is operated to shift from
first toward second, gear O4 starts moving, but halfway
toward its second gear position, the stee! ball{s) hits the
end of the groove(s) in the output shaft, stopping gear
04 from moving, stopping the shift drum from turning,
and leaving the transmission gears in the neutral posi-
tion.

Neutral Locator @
Neutral

2nd Gear 1st Gear
Position Position

Steel Ball
QOutput Shaft

I

3rd

ist

Neutral Indicator Switch

A neutral indicator light is provided so that the rider
can readily determine whether or not the transmission is
in neutral. The neutral indicator switch, installed in the
external shift mechanism cover, consists of a spring
loaded pin which contacts a nub on the shift drum pin
holder when the transmission is in neutral. This com-
pletes the neutral indicator light circuit, which turns the
neutral indicator light on.

Transmission or external shift mechanism damage,
causing the transmission to misshift, overshift, andfor

@
1. Shift Mechanism Arm 3, Shift Drum Fin
2. Shift Drum 4. Overshift Limiter




jump out of gear, brings about more damage io the
transmission and also overrev damage to the engine
itseff. An improperly functioning transreission or exter-
nal shift mechanism may be caused by the following:
1. Leose return spring pin
2. Broken or weakened return spring or shift drum
positioning pin spring
. Broken or weakened shift pawl spring
. BDamaged shift mechanism arm
Loose shift drum guide boit
Bent or worn shiift fork{s)
Worn shift fork grooves on gears D3, 04, andfor
05
Worn shift fork guide pinfs)
Worn shift drum groovels)
Binding of shift drum positioning pin in the posi-
tioning boit
11. Worn or damaged gear dogs, gear dog heies, and/or
gear dog recesses
12. Improperly functioning clutch or clutch release
13. Improper assembly or missing parts
Transmissior naise vesults from worn or damaged
shafts, bearings, gear hubs or teeth, eic.

= hin W

Lo

External shift mechanisr inspection
Inspect the shift pawl spring, shift pawls, and return
spring. Replace any broken or othervwise damaged parts.
Measure the free length of the shift drum positioning
pin spring. If it exceeds the service {imit, replace it with
a new one.

Table 66  Shift Drum Positioning Pin Spring Length
Standard Service Limit
32.3 mm 30.7 mm

Check to see if the return spring pin is loose. Ifitis
remove it and appiy anon-permanent locking agent to the
threads. Then screw it back in, tightening its locknut.

éear hacklash ..

Split the crankcase. Leaving the transmission in place, -

measure the backlash between gears G1 and D1, 02 and
D2, 03 and D3, 04 and D4, O5 and 25, To measure
the backlask, set z dial gauge against the teeth on one
gear, and move the gear back and forth while holding the
other gear steady. The difference between the highest
and the lowest gauze reading is the amount of bacilash,
Replace both gears if the amount of backiash exceeds
the service limit.
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Table 87  Goar Backiash

Standard
under 0.7 mm

Service Limit
G.25 mm

Saéft fork bending

Visually inspect the shift forks, and replace any fork
that is beni. A bent Tork could cause difficuity in shift-
ing or allow the transmission to jump out of gear when
under power.

Shift fork /gear groove wear

Measure the thickness of the ears of each shift fork,
and measure the widih of the shift fork grooves an gears
D3, 04, and O35, ¥ the thickness of & shift fork ear is
under the service limit, the shift fork must be replaced.
if a gear shift fork groove is worn over the service limit,
the gear must be replaced.

Bnify Fork Thickness

Tabhie 88

sandard Service Limit

4 S ~50mm 4.7 mm

Taite 82 Gesr $hift Fork Groove Width
Standard

FO08~315 mm

Service Limit
5.25 mm

Shift fork guids bin/shift drum groove wear

Measure the diameter of each shift fork guide pin,
and measure the wicth of each shift drum groove. Re-
place any chift fork on which the guide pin has worn
past the service limii. [f a shift drum groove is worn past
the service limsit, roplace the shift drum,
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Table 70  Shift Fork Guide Pin Diameter
Standard Service Limit
4th, 5th 7.9~8.0mm 7.85mm
3rd 7.978~8.000 mm 7.92 mm
Table 71 Shift Drum Groove Width
Standard Service Limit
8.05~8.20 mm 8.25 mm

Gear dog, gear dog hole, gear dog recess damage

Visually inspect the gear dogs, gear dog holes, and
gear dog recesses. Replace any gears that have damaged,
unevenly or excessively worn dogs, dog holes, or dog
recesses.

Gear/shaft wear

Measure the diameter of each shaft and bush with a
micrometer, and measure the inside diameter of each
gear listed below. Find the difference between the two
readings ic figure clearance, and replace any gear where
clearance exceeds the service limit.

i a

Table 72  Gear/Shaft, Gear/Bush Clearance

Gear Standard Service Limit
02,03, D4, D5 0.020~0.062mm | 0.16 mm
O1 0.014~0048 mm | 8.15mm

Shaft/needle bearing outer race wear

Measure the diameter of the drive and output shafts
where it passes through the needle bearing. Replace
the shaft if the diameter is less than the service limit.
Measure the inside diameter of the needle bearing outer
race with a cylinder gauge. Replace the outer race if
the diameter exceeds the service limit. When replacing

the shaft and/or outer race, replace the needle bearing
also.

Table 73  Shatt, Outer Race Wear
| Standard Service Limit
Shaft 19.580~19.993 mm | 19.96 mm
Quter Race | 26.014~26.024 mm | 26.04 mm

Meedle bearing wear, damage

The rollers in the needle bearings wear so little that
the wear is difficult to measure. Instead, inspect the
bearings for abrasions, color change, or other damage. 1If
ihere is any doubt as to the condition of gither bearing,
replace it.

Ball bearing wear, damage

Since the ball bearings are made to extremely close
tolerances, the wear must be judged by feel rather than
by measurement. ’

Clean each bearing in a high flash-point solvent, dry
it (de nat spin it while it is dry), and oil it. Spin it by
hand to check its condition, If it is noisy, does not spin
smoothly, or has any rough spots, replace it.

KICKSTARTER

Kickstarter construction is shown in Fig. 489, The
kick gear is connected to the primary sprocket on the
crankshaft through the output shaft 1st gear, drive shaft
1st gear, clutch housing sprocket, and primary chain.

The kick gear &), constructed with a ratchet on one
side, is always meshed with the output shaft 1st gear and
turns freely anyiime the output shaft is ttrning. The
ratchet gear (51, mounted on the splined portion of the
kick shaft @, turns with the kick shaft and can be
moved sideways on the shaft. A spring @) presses on the
ratchet gear in the direction of the kick gear. But when
the kick pedal 7% is not being operated, an arm on the
ratchet gear is caught on the stopper :Z:, which prevents
the ratchet gear from meshing with the ratchet on the
kick gear.

When the kick pedal is operated, the ratchet gear arm
is freed from the stopper and the ratchet gear then
meshes with the kick gear ratchet, rotating the kick gear.
The gear train of the kickstarter system then cranks the
engine. As the engine starts, the primary sprocket
through the gear train turns the kick gear. But, since the
kick gear rotates in the direction of arrow “A” as shown
in Fig, 489, the kick gear raichet doesn’t catch on the
ratchet gear.

When the kick pedal is released, the kick shaft is
turned by the return spring, bringing the kick pedal to
its original position. At the same time, the ratchet gear
arm rides up the stopper, breaking away from the kick
gear. The kick gear now turns freely.

If the kick pedal return spring weakens or breaks, the
kick pedal will not return completely or at all, and the
kick gear and ratchet gear will stay partialty meshed,
making noise while the engine is running. Kick mecha-
nism noise may also result when the kick gear bushing,
or kick shaft becomes worn.



Kickstarter

If the ratchet gear or ratchet on the kick gear is worn
or damaged, the kick gear will slip, and it wiif not be
possible to kickstart the engine,

Kick gear, shaft wear
Measure the inside diameter of the kick gear, and
replace the gear if the diameter is over the service limit.
Visually inspect the ratchet portion of the kick gear. If
there is any kind of damage, replace the kick gear.
Measure the kick shaft diameter at the kick gear, and
replace it if it is under the service limit.

Kick Gear Inside Diameter
Service Limit
22.05 mm

Table 74
Standard
21.979~22.00¢ mm

Kick Shaft Diameter at Kick Gear
Service Limit
21.92 mm

Table 75
Standard
21.939~21,960 mm
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1. Stopper Bolts
2. Stopper

3. Spring Seat
4. Spring

5. Ratchet Gear
6. Kick Gear

7. Kick Shaft Collar
8. Kick Spring
9. Spring Guide
10. Kick Shaft
11. Balt

12, Kick Pedal

ENGINE LUBRICATION

The engine lubrication system includes the oil screen,
engine oil pump, oil filter, oil pressure relief valve, and
oil passages. An ail pressure indicator switch is provided
to warn in case of insufficient oil pressure. Asn oil
breather keeps crankcase pressure variations to a
minimum and reduces cmmissions by recirculating
blowby gas. The discussion here concerns how these
parts work together, how the oil reaches the various
parts of the engine, and how to check the oil pressure.
Details on the engine oil pump, oil filter, and 01l breath-
er are given in the sections {Pgs. 145~149} following
engine iubrication.

Since the engine lubrication system is the wet sump
type, there is always a supply of oil i the crankease at
the bottom of the engine. The oil is drawn through the
wire screen inte the ofl pump as the pump rotors turn,
The pump is driven by a gear attached on the left end of
the rear balancer shaft. The screen removes any metal
particles and other foreign matter which could damage
the oil pump. From the pump the oil passes through the
oil filter element for filtration. If the element is badly
clogged, slowing the flow of oil through it, oil bypasses
the element through a bypass valve in the upper crank-
case half. After passing through the fiiter, the oil flows
through the crankcase main oil passage to where it
branches into two lubrication routes.

One of these routes is to the crankshaft main bear-
ings, then to the connecting rod journals and to the
starter motor crankshaft sprocket. The cylinder walis,
pistons, and piston pins are lubricated by splash from
the spinning crankshaft. The oil then drops and collects
at the bottom of the crankcase to be used again.

The other route for filtered oil is through the oil
passage at each side of the ¢ylinder block, up 1o the top
of the cylinder head. After lubricating the camshaft
journals, the oif flows out over the cams and down
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Engine Lubrication Svsiem

Engine Ol Flow Chart

i

i

B Camshaft journals (& Valve Lifters

4 Orifices

Y

...... ‘3 Main Passageé—wi ¢7; Crankshaft Journals

% Connecting Rod Jcurnals l—

% Bypas

5 Vaivei j-::;z':-ou Filtcr§

_________ Ot Purip A [SZ-—] 17 Drive Shaft Needle Bearing |-—] 12 Drive Shaft_—

2

E 70l Soreen !

i

E,@J ity Ol Prossure Switchj

; @y Starier Motor Sprocket ]———-

¥

IiNeozzle

; 15 Ouiput Shaft MNeedic BearinM-ﬁi_ﬁ.-Output ShaftJ——-

T Nozzle

v




around the valve lifters to lubricate these areas. This
ail returns to the sump via the oil return holes at the
base of the valve lifters, and via the cam chain opening
in the center of the head and cylinder.

The oil pump feeds unfiitered oif directly to the

transmission. It exits from the oil passage nozzles at the

needle bearings of the drive and output shafts, and drops
down into the crankcase after Jubricating the bearings
and gears,

The balancer mechanism shaft necedle bearings are
fubricated by spraying oil which lands on the oil receiver
recess in the lower crankcase half mating surface. After
bearing lubrication the oil drops and collects at the
bottom of the crankcase for resirculation.,

Both the oii pressure indicator switch and the oil
pressure relief valve are important for maintaining a
constant oil pressure, The oil pressure indicator switch,
mounted on the upper part of the ¢rankcase, checks on
the oil pressure in the main oil passage and lights the ol
pressure warning light if the pressure falls below a safe
- level, If the oil pressure is insufficient, the oil pump is
overworn or malfunctioning or there is insufficient ol
supply to the pump. On the other hand, if the oil pres-
sure becomes excessive, such as when the engine is start-
ed {especially in cold weather), the relief valve reduces
the oit pressure. The relief valve opens whenever a pres-
sure of 5.2 kgfem?® {74 psi) is exerted on the valve

spring.

Qil pressure measurement

Warm up the engine, Remove the oil pressure
indicator switch from the crankcase, and connect the
oil pressure gauge adapter (special tool) in its place.
Fit the indicator switch and the oil pressuré gauge on
the adapter, and start the engine. Run the engine at
the specified speed {Table 76), and read the ail pressure

gauge.

Table 76  Oif Pressure
Oil Pressure @4,000 rpm, 90°C {194°F)
More than 3.4 kgfcm? (48 psi}

If the oil pressure is significantly below the standard
pressure, inspect the engine oil pump {Pg. 148}, If the
pump is not at fault, inspect the rest of the lubrication
system,
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NOTE: Tighten the oil pressure indicator switch with
1.3~1.7 kg-m (9.5~12.0 fr-lbs) of torgue.

Oil pressure indicator switch inspection

The switch should turn on the warning light whenever
the ignition switch is on with the engine not running.

if the light does not go on, disconnect the switch
lead. Connect the positive lead of a 30 VDC range volt-
meter to the switch fead and ground the voltmeter nega-
tive lead to the engine. Turn the ignition switch to the
“ON" position, and read the voitmeter. If the voltmeter
does not indicate battery voltage, the trouble is either
defective wiring or a burned-out indicator bulb.

If the voltmeter does indicate battery voltage, then
the ofl pressure indicator switch may be defective. Use
an ohmmeter to check for centinuity between the
switch terminal and the switch body. With the switch
lead disconnected, and the engine stopped, any reading
other than zero chms indicates that the switch is at fault.

The switch should turn off the warning light when-
ever the cngine is running faster than the specified
speed. If the light stays on, stop the engine immediate-
ly, disconnect the lead from the switch, and connect the
ohmmeter between the switch terminal and the engine
{chassis ground). The meter should read zero ohms
when the engine is off and infinity when the engine is
running above the specified speed (Table 77). if the
meter reads zero ohms when the engine is running at
the specified speed, stop the engine and measure the oil
pressure (Pg. 147), [f the ol pressure is more than 0.2
~0.4 kgfcm? {2.8~5.7 psi) with the engine running at
the specified speed, the oil pressure indicator switch is
defective, and must be replaced.
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NOTE: When installing a new switch, tighten it with
1.3~1.7 kg-m {9.5~12.0 ft-Ibs) of torque.

Table 77  Oil Pressure Switch Inspection

Table 79  Valve Spring Free Length

Standard Service Limit

20,1 mm 19.1 mm

Meter | Engine Speed Qif Pressure Switch
Stopped ON {Chmmeter reads
zero ahms)
Rx1
Mare than idling rpm OFF (Chmmeter
ore Ian I IPM | eads infinity)

Reiief Valve {piston type)
MOTE: See Pg. 218 for ball type relief valve mainte-
nance.
Relief valve wear

Measure the diameter of the valve piston and the
inside diameter of the vaive body. The difference be-
tween these twa values is the piston-to-body clearance.
If the clearance exceeds the service limit, replace the
valve piston. If the piston and the inside wall of the
valve body are scratched, replace the relief valve,

Table 78  Relief Valve Piston/Body Clearance
Standard Service Limit
0.020~0,303 mm .13 mm

Relief valve spring tension

Measure the valve spring free length with vernier
calipers. If the length is less than the service limit,
replace the spring,

Engine Gil Pump

The oil pump, instalied in the left side of the lower
crankcase half, is a simpie trochoid type with an outer
and an inner rotor. The gear on the pump is driven in
divect proportion to engine rpm by a gear attached to
the left end of the rear balancer shaft.

i the oil pump becomes worn, it may no longer be
able to supply oil to lubricate the engine adeguately.

Outer rotor/inner rotor clearance

Measure the clearance between the outer rotor and
inner retor with a thickness gauge. H the clearance
exceeds the service limit, replace the rotors,

Table 80 Cuter Rotor/Inner Rotor Clearance
Standard Service Limit
0.05~0.23 mm 0.30 mm

Rotor side clearance

Lay a straightedge on the oil pump body, and meas-
ure the clearance between the straightedge and the
rotors with a thickness gauge. If the clearance exceeds
the service limit, replace either the pump body or the
rotors depending on which is excessively worn.




Rotor Side Clearance (with cover
gasket fitted)

Table 81

Service Limit
.12 mm

Standard
0.02~0.07 mm

Outer rotor/purmp body clearance

Measure the clearance between the outer rotor and
the pump body with a thickness gauge. If the clearance
exceeds the service limit, replace either the pump as-
sembly or the rotors. The standard inside diameter for
the pump body and outside diameter for the outer rotor
are 40.71 ~40.74 mm and 40.53 ~40.56 mm,

s il

Table 82  Outer Rotor/Pump Body Clearance
Standard Service 1.imit
0.15~0.21 mm 0.30 mm

Oif Filter

The ail filter, Jocated in the upper left part of the

crankcase, remove impurities from the oil.

As the filter element becomes dirty and cfogged, its
filtering efficiency is impaired. If it becomes so clogged
that it seriously impedes oil flow, a pressure-activated
bypass valve in the crankcase opens so that sufficient ol
will still reach the parts of the enginc needing lubrica-
tion. When the filter becomes clogged such that the oil
prossure difference between the inlet and outlet for the
filter reaches 3.0~4.0 kgfem® (43~ 57 psi), the oil on
the inlet side pushing on the valve spring opens the valve,
allowing oil to flow to the main oil passage, bypassing
fittration.

Since any metal particles or other foreign matter in
the oil reaching the crankshaft and transmission acceler-
ate wear and shorten engine life, the ofj filter should
never be neglected.

Replace the filter element in accordance with the
Periodic Maintcnance Chart {Pg, 195} since it becomes
clogged with metal filings from the engine and transmis-
sion especially during break-in. After break-in, replace
the element at every other oil change. When the filter is
removed for element replacement, wash the rest of the
filter parts in a high flash-point sclvent and check the
condition of the O rings. If they are worn or deterio-
rated, replace them to avoid oil leakage.
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OH Filter @
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5. Filter Element

1. Bypass Valve

2. Filter Cover 6. Filter Body
3. Filter Boht 7. O Ring
4. O Ring

Oil Breather

The oil breather is located on the top of the crank-
case. The underside of the breather opens to the crank-
case, while the upper part connects through the breather
hose to the air cleaner, Its function is to minimize
crankcase pressure variations caused by crankshaft and
piston movement and to recyclc blowby gas.

Gas blowby s the combustion chamber gas escaping
past the rings into the crankcase. A small amount is
unavoidable, but gas blowby increases as cylinder wall
and piston ring wear progresses. If not efficiently re-
moved, blawby gas will seriously contaminate the engine
oil.

Recycling blowby gas means more efficient combus-
tion, but the oil mist resulting from transmission gear
movement must first be removed. The mixture of
blowby gas and oil mist passcs through a maze in the
breather, which separates mosi of the oil from the gas,
The ofl which is separated from the gas returns to the
bottom of the crankcase. The gas is drawn through the
breather hose into the air cleaner housing, and is drawn
through the carburctors into the engine,

If the breather hose or the parts inside the breather

become clogged, pressure may build up in the crankcase
and cause oil leaks.
NOTE: If the engine is overfilled with engine oil, mist
from the excess oil will go through the oil breather to
clog the air cleaner a2nd cause carburetion trouble, This
is not the fault of the oil bredther,

ENGINE OIll. SEALS

The engine oil seals are listed in Table 83, The crank-
shaft oil seal in the right engine cover forms a scal be-
iween the crank chamber and the contact breaker point
cavity, I this seal is damaged, oil will leak into the
contact breaker point cavity, and foul the contact
breaker points. Any damaged, Hardened, or otherwise
defective oil seal will allow oil to leak.
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Table 83  Engine Oil Seals
Crankshaft Clutch Push Roed Qutput Shaft Shift Shaft Kick Shaft
AJ254007 AKO071807 A325211 AJ13225.5 A)22325.5

Qi seal dlamage

tnspect the oil seals, and rephcc any if the lips are
misshapen, discolored (indicating the rubber has dete-
riorated), hardened, or otherwise damaged. Since an ol
seal is nearly always damaged on removal, any removed
oil seals must be replaced. When pressing in an oil seal
whick is marked, press it in with the mark facing out.
Press the seal in so that the face of the seal is level with
the surface of its hole.

FUEL TANK

The fuel tank capacity is 14.5 liters, 2 liters of which
form the reserve supply. A cap is attached to the fop of
the tank, and a fuel tap to the bettom. An air vent is
provided in the cap to prevent an air lock, which would
hinder fuel flow to the carburetors,

Fuel tap constructicn is shown in Fig. 302. The fuel
tap has three positions: off, on, and reserve, With the
tap in the “off” position, no ‘ruel will fiow through
the tap; with the tap in the “on” position, fuel {lows
through the tap by way of the main pipe until only the

Fuel Tap @

3 ™~
o ™~ -~
(C S —y 9
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1. Gasket 6. Main Pipe
2. Body 7. Fuel Tap Nut
3. Gasket 8. O Ring
4, Filter 9. Spring
5. Scdiment Cup 10, Lever

reserve supply is left in the tank; with the tap in the
“reserve” position, fuel flows through the tap from the
bottom of the tank. The fuel tap contains a filter and
a sediment cup to filter out dirt and collect water.

Inspection and cleaning

[f fuel leaks from the cap or from around the fuel
tap, the gasket or O ring may be damaged. Visually
inspect these parts, and replace them if necessary.

Examine the air vent in the cap to see if it is ob-
structed.  Use compressed air to clear an obstructed
vent.

Periodically inspect and clean the fuel tap filter and
the sediment cup, using a high fiash-point solvent and
a fine brush. If the filter is damaged, it must be re-
placed. I the sediment cup contains much water oy dirt,
the fuel tank and the carburetor may also need to be
cleaned.

To clean ous the fuel tank, disconnect the fucl hoses,
remove the fuel tap, ang flush out the tank with a high
ftash-point solvent.

To drain the carburetor float bowls, remove the plug
at the bottom of each carburetor. For thorough clean-
ing, remove and disassemble the carburctors {Pg. 33 ).

WHEELS

Whecl construction is shown in Fig. 503 and 504.
The following sections, Pgs. 150~ 155, cover the tires,
rims and spokes, axles, grease seals, and wheel bearings,
For the brakes, see Pgs. 157~163.

TIRES

The tires are designed to provide good traction and
power transmission during acceleration and braking even
on bad surfaces, To do this, they must be inflated to the
correct presstre and not overioaded. The maximum rec-
ommended load, in addition to vehicle weight, 165 kg.

If the tires are inflated to too high a pressure, riding
becomes rough, the center porticn of the tread wears
quickly, and the tires are easily damaged.

i inflation pressure is too low, the shoulder portions
wear guickly, the cord suffers damage, fuel consumption
is high, and handling is peor. In addition, heat builds
up at high speeds, and tire life Is greaily shortened,

To ensure safe handling and stability, use only the
recommended standard tires for replacement, inflating
them to the standard pressure. A certain variation from
the standard pressu re may be desired depending on road
surface conditions {rain, ice, rough surface, etc.).
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1. Rubber Damper 11. Circlip 21, Rear Sprocket
2. ORing 12. Rear Axle 22, Washer
3. Distance Collar 13. Disc 23. Coupling Collar
4. Balf Bearing 14, Inner Spoke 24, Axie Nut
5. Double Washer 15. Rear Hub 25. Cotter Pin
6, Disc Mounting Bolt 16, Quter Spoke 26, Rear Shock Absarber
7. Grease Seal 17. Wheel Coupling Mounting Nut
8. Caliper Assembly 18, Circlip 27. Rear Shock Absorber
9. Rear Caliper Holder Sleeve 19, Grease Seal 28. Swing Arm
10, Coflar 20. Chain Adjuster 29, Ball Bearing



Table 84  Tires, Air Pressure {measured when cold}

Air pressure Size Make, Type
= 2 ., 13.25H19] BRIDGESTONE
2[2:00 kgfem® (28 pst) e ™t SUPER SPEED-21F2

up to |[2.25 kgfem?
97.5 kg | (32 ps)

97 5~ 12,50 kg/om? |4PR
165 kg | (36 psi)

4.C0H18| BRIDGESTUNE
SUPER SPEED-21R2

edr

R

Bead protectors are provided on the rear wheel to
keep the tire from slipping on the rim and damaging the
tube when extreme braking or driving forces arc applied.

Tire wear, damage

Tires must not be used if they are getting bald, or
if they are cut or otherwise damaged. As the tire fread
wears down, the tire becomes more susceptible to punc-
ture and faiture. 90% of tire failures occur during the
last 10% of tire jife.

Visually inspect the tire for cracks and cuts, replac-
ing the tire in case of bad damage. Remove any imbed-
ded stones or ather foreign particles from the tread.
Swelling or high spots indicate internal damage, requir-
ing tire replacement unless the damage to the fabric is
very minor.

Measure the depth of the tread with a depth gauge,
and replace the tire if tread depth is less than the service
timit.

Spoke Force

MAINTENANCE 153

Table 85 Tire Tread Depth

Service Limit
Normal Speed | over 130 kph
Front | 3.4 mm T mm 1 mm
Rear | 6,7 mm 2 mm 3 mm

Tire Standard

RIM AND SPOKES

The rim of each wheel is.made of steel and is con-
nected to the hub by the spokes. A rim band around
the outside center of the rim keeps the tube from com-
ing Into direct contact with the rim and the spoke
nipples.

The spokes are connected to the hub at tangents and
in different directions so that different spokes bear the
brunt of the load under different conditions. With the
spokes doing specialized work, the strength of the
spokes can be used more effectively.

When the motorcycle is at rest {Fig. 506A), the
spokes above the axle are stretched and tense, while the
spokes befow the axle are slightly loose and do not
provide support, During acceleration (B), the spokes
running to the hub in the direction of rotation are
stretched, while during deceleration or braking {C), the
spokes running to the hub opposite to the direction of
rotation are the ones that are stretched. - In both cases
B and C, the spokes that are not stretched (omitted from
the diagram) are slightly loose and do not provide sup-
port. A damping of road shock is achieved by flexing
of the spokes since they are arranged in this cross
pattern instead of running straight from the hub to the
rim.

Since the spokes must withstand this repeated stress,

it is important to take sufficient care that the spokes
are not allowed to loosen and that they are 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.
NOTE: The rim size shown In Table 86 is the outer
width and diameter, both in inches, The spoke size is
diameter number by length in milimeters, The two
numbers for diameter size mean that each spoke has two
diameters, To make the spoke more resistant to
breakage the diameter s greater near the hub,

&

g Djireclion of rotation
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Table 86 Rim, Spokes Size

Spakes
Inner Outer Rim
Left ! Right Left | Right _
Front #8 x #9 x 184.5 x 37° #8 x #9 x 184.0 x 83.5° 1.85x 19
Rear | #8 x #9 x 144.0 x 100.5° | #8 x #9 x 1675 x 83°| #8 x #0 x 143.5 x 80°[ #8 x #9x 167.5x 91°| 2.15Bx 18

Spoke breakage To measure axle runout, remove the axle, place it in
W blocks that are 100 mm apart, and set a dial gauge
ly. A missing spoke places an additional load on the to the axie at a psint halfway between the blocks. Turn
other spokes, which will eventually cause other spokes the axle to measure the runout. The amount of runout
o break, is the amount of dial variation.

If runout exceeds the service limit, straighten the
axle or replace it. 1f the axle cannot be straightened 1o
within tolerance, or if runout exceeds 0.7 mm, replace

if any spoke breaks, it should be replaced immed?ate-

Periodicaliy check that all the spokes are tightened
evenly since they stretch a certain amount during use.
Standard spoke tightening torque is 0.20 ~ 0.40 kg-m )
{17 ~ 35 in-lbs}. Over-or under-ightening may cause the axie.
breakage.

Rim runout

Set a dial gauge against the side of the rim, and rotaie
the wheel to measure axial runout. The difference be-
tween the highest and lowest dial readings is the amount
of runout,

Set the dial gauge to the inner circumference of the
rim, and rotate the wheel to measure radial runout, The
difference between the highest and lowest diai readings
is the amount of runcut,

Table 88  Axle Runout/100 mm

Standard Service Limit
Front under 0.1 mm 0.2 mm
Rear ~ under 0.05 mm 0.2 mm

GREASE SEALS AND WHEEL BEARINGS
A greasc seal is fitted in the speedometer gear
housing, in the right sides of the front and rear hubs,
and in the rear wheel coupling. Each grease seal is a
- T rubber ring equipped with a stec! band on its outer cir-
Table 87  Rim Runcut cumference. The grease seal inner lip is held against the
Standard Service Limit axle collar by a wire spring band. Since the grease seal
not only seals in the wheel bearing grease but also keeps

Axra-,l under 0.8 mm | 2 mm dirt and moisture from entering the hub, the use of a
Radial under 1 mm 2 mm damaged grease seal will cause the wheel bearing to wear
quickly.
A certain amount of rim warp {runout) can be cor-
rected by recentering the rim. Loosen some spokes and Ny @
tighten others to change the position of different parts Graase Seal ARE)
of the rim. f the rim is badly bent, however, it shouid T |

be replaced. = ~
N V4
Z %

1l
Yy
1. Primary Lip 3. Metal Band

2. Secondary Lip 4. Wire Spring Band

AXIE

A bent axle causes vibration, poor handling, and in-
stability.



A wheel bearing is fitted in both sides of each hub.
Since worn wheel bearings will cause play in the wheel,
vibration, and instability, they should be cleaned, in-
spected, and greased periodically. '

Inspection and lubrication

If the grease seals are examined without removing the
seals themselves, fook for discoloration {indicating the
rubber has deteriorated), hardening, damage to the
internal ribbing, or other damage. If the seai or internal
ribbing has hardened, the clearance beiwecn the seal and
the axle sleeve will not be taken up, which will allow
dirt and moisture to enter and reach the bearing. if in
doubt as to its condition and whenever the seal is
removed for greasing the bearing, the seal should be re-
placed, The seals are generally damaged upon removai.

Since the wheel bearings are made 1o extremely close
tolerances, the clearance cannot normally be measured.
Wash the bearing with a high flash-point solvent, dry it
{do not spin it while it is dry), and oil it. Spin it by
hand to check its condition. [f it is noisy, does not spin
smoothly, or has any rough spots, it must be replaced.
If the same bearing is to be used again, re-wash it with a
high flash-point solvent, dry it, and pack it with good
guality bearing grease before installation. Turn the
bearing areund 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 in-
stajlation. Clean and grease the wheel bearings and the
front hub gear box (speedometer gear) in accordance
with the Periodic Maintenance Chart {Pg. 195).

REAR WHEEL COUPLING

The rear wheel coupling connects the rear sprocket to
the wheel. Rubber shock dampers in the coupling

absorb some of the shock resulting from sudden changes
in torque due to acccleration or braking.

Table 90  Grease Seals, Wheel Bearings
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Damper inspection

Remove the rear wheel coupling {Pg. 88), and inspect
the rubber dampers,

Replace the dampers if any appear damaged or dete-
riorated.

DRIVE CHAIN

The drive chain iz an “endless” type In which the
weakest link, the master link has been eliminated by
constructing the chain in a closed loop. To preserve
chain strength and reliabifity, never cut the chain fo
instal] it; follow the replacement procedure given in the
“Disassembly” section of this manual. When chain re-
piacement is necessary, use only the standard chain
{Table 89} for replacement, since only this chain has
been especially designed to withstand the extremely
high torque developed by the engine.

Table 89  Standard Chain
Make Type Link
EK5305H-T2G 106 link

Enuma

Chain construction is shown in Fig. 511. Most chain
wear occurs between the pins and bushings, and be-
tween the bushings and rollers, rather than on the out-
side of the rollers. This wear causes the chain to length-
en, If the chain is left unadjusted, the lengthening will
lead to noise, excessive wear, breakage, and disengage-
ment from the sprockets. If the chain is allowed to wear
too much, the distance from roller to roller is so much
greater than the distance between each tooth of the
sprocket that the wear to the chain and the sprocket
rapidly accelerates.

The ratc of wear can be greatly reduced, however, by
frequent and adequate lubrication, especiafly between
the side plates of the links so that oil can reach the pins
and bushings inside the rollers.

Wear

When the chain has worn so much that it is more than
2% longer than when new, it is no longer safe for use and
should be replaced. Whenever the chain is replaced,
inspect both the engine and rear sprockets, and replace
them if necessary., Overworn sprockets will cause a new
chain to wear quickly. Se& page 156 {“sprockets”
section).

Since it is impractical to measure the entire length of
the chain, determine thc degree of wear by measuring
a 20-link length of the chain. Stretch the chain taut
either by using the chain adjuster, or by hanginga 10 kg
weight on the chain. Measure the length of 20 links on
to pin center of the 21st pin. Since the chain may wear
unevenly, take meastrements at several places. If any
measurement exceeds the service limit, replace the chain.

Front Wheel Rear Whecl
: . Speedometer . .
Hub Left Hub Right Gear Housing Coupling Hub Left Hub Right
Grease Seal P1A254008 P1A304208 AJ 406207 PJA355207
Bearing #6203 #6203 #6206 #6304 #6304
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Drive Chain
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MOTE: The drive system was designed for use with the
standard chain. For maximum strength and safety, the
standard chain must be used for replacement,
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Table 91
Standarg
317.5~3718.1 mm

Driva Chain 20-link Length
Service Limit
323 mm

Lubrication

in order for the ¢hain to function safcly and wear
slowly, it should be properly lubricated in accordance
with the Periodic Maintenance Chart (Pg, 195). Lubri-
cation js alsc necessary after riding through rain or on
wet roads, or any time that the chain appears dry.
Anytime that the motercvele has been washed, the chain
should be adequately iubricated on the spot in order to
avoid rust.

/
T-kRoller
y

-
Rofler Link

The chain should be jubricated with a lubricant which
will both prevent the exterior from rusting and also
zbsorb shock and reduce friction in the interior of the
chain. An effective, good quality lubricant specially
formutated for chains is best for regular chain lubri-
cation. If a special lubricant is not available, a heavy
oif such as SAE 90 is preferred to a lighter oil because
it will stay on the chain longer and provide better lubri-
cation. Apply the oil to the sides of the rollers and be-
tween the side plates of the links so that oll will pene-
trate to the pins and bushings where most wear takes
place. Wipe off any excess oil.

Dirt will cling to the oil and act as an abrasive, ac-
celerating chain wear. Whenever the chain becomes par-
ticularly dirty, it must be cleaned in kerosene and then
soaked in a heavy oil. Shake the chain while it is in the
oii 5o that oil wili penetrate te the inside of the roilers,

SPROCKETS

There are two sprockets far the drive chain, A for-
ward sprocket, or enging sprocket, is mounted on the
end of the output shaft and is used to drive the chain,
A rear sprocket is connected to the rear wheel hub
through the rear wheel coupling and is driven by the
chain to turn the rear wheel.

Sprockets that have become excessively worn cause
chain noise and greatly accelerate chain and sprocket
wear, The sprockets should be checked for wear any
time that the chain is replaced. A warped rear sprocket
destroys chair alignment such that the chain may break
or jump fram the sprockets when traveling at high speed.
The sprockets shouid be checked for wear and the rear
sprocket for warp any time the chain is replaced.

Sprocket wear

Visually inspect the sprocket teeth, If they are worn
as illustrated, replacc the sprocket.

Measure the diameter of the sprocket at the base of
the tzeth. If the sprocket is worn down to less than the
service limit, replace the sprocket,

NOTE: If a sprocket requires replacement, the chain is
probably worn also. Upon replacing a sprocket, inspect
the chain,



Sprocket Teeth
Worn Tooth
{Rear Sprocket)

Wb rn Taoth @

{Engine Sprocket)

Direction of rotation

*Tabie 92  Sprocket Diameter
Standard Service Limit
Engine 71.01~71.21 mm 70.2 mm
Rear 182.08 mm 181.5 mm

Rear sprocket warp

Elevate the rear wheel so that it will turn freely,
and set a dial gauge against the rear sprocket near the
teeth as shown in Fig. 516. Rotate the rear wheel, The
difference between the highest and lowest dial gauge
readings is the amount of runout (warp).

If the runout exceeds the service limit, replace the
rear sprocket.

Table 93
Standard
under 0.3 mm

Rear Sprocket Warp
Service Limit

0.5 mm
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DISC BRAKES

A hydraclic dise brake is used on each wheel for
superior braking performance and high relizbiiity. The
major components of each disc brake are the brake lever
{front} or the brake pedal {rear), master cylinder, brake
line, caliper assembly, and disc. The drake iever is puiled
or the brake pedai is pushed to move a piston in the
master cyiinder and pressurize the brake fluid, Fluid
pressure is transmitted through the brake {ine to operats
the caliper. The caliper grips the disc attached to the
wheel, slowing wheel rotation. Front fluid pressure
operates the front brake light switch, and the rear brake
pedal pulls the rear brake Hght swisch. Each switch
turns on the brake light,

The brake fluid is an extra heavy cuty type with
a high boiling point t¢ withstand the heat preduced by
friction of the caliper vads on the disc, Singe the boiling
point and thus the performance of the fluid would be
reduced bv contamination with water vapor or dirt
from the air, the reserveir is sealed with a2 rubber
diaphragm under the ¢apn, This cap seal aiso prevenis
fluid evaporation and spitiage should the motoreycle
fall over, The fluid is further proiected by rubber
seals in the caliper assembly and at the master cylinder
brake line fitting. _

Each master cylinder assembly inciudes the reservoir,
piston, primary and secondary cups, non-return valve,
check valve {only en front), and spring, The reservoir
has two holes at the boitom: a relatively large supply
port to supply fluid to the iines and a small reliet port
to admit excess fluid from the line. The primary and
secondary cups stop the fluid from leaking back around
the piston while the piston is moving forward o pressurize
the line., The check valve stops fluid from suddenly
returning frem the brake iine when the jever is released,
and thereby smooths brake opervation, The non-return
valve is in the head of the piston; it stops backward
fluid flow when the brake is applied. When the brake
lever or pedal is released, the valve aliows flow around
the cup to fil} the vacuum in front of the piston so that
the piston can return gasily.

Each caliper assembly includes pad A, pad B, and
the piston, which is inside the caliper cylinder. Through
each caliper run two shafts, which alse pass through
the caliper holder to mount the assembly fo the left
front fork or the rear axle. When the piston forces pad
A against the disc, the shaft portion of the caliper
assembly slides through the hoider such that pad B is
aiso forced against the disc, both brake pads being kept
paralled to the disc.

Unlike a drum-type brake, the components of the
disc brake which perform the actual braking actien, i.e.,
the disc and pads, are open to direct contact with the
air flow past the motorcycle. This provides for excellent
dissination of the heat from brake friction, and minimizes
the possibility of brake fade common to drum brakes.

Automatic Wear Adjustment

When fluid pressure develops in the cylinder, the
piston is pushed exerting pressure against the brake pad,
which in turn presses against the brake disc, The
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pressurized fluid is prevented from leaking by a fluid
scal fitted into the cylinder wall. The seal is pressed,
against the piston, and instead of sliding when the pisten
moves, the seal is only distorted, allowing no fluid
leakage at all. When the brake lever or pedal is relgased
and fluid pressure lowers, the elasticity of the seal returns
the piston to its original position. After the brakes are
used for a while and the pads wear slightly, the rubber
seal will no longer be able to distort the additional
amount that the piston travels. instead, when piston
travel forces the sea! past its limit, the seal slips on the
piston, The seal then returns ihe piston to a new rest
position that is closer to the disc.

A small amount of fluid from the reservoir supple-
ments the fluid in the brake line to compensate for the
difference in piston position. Conscquently, the length
of the brake lever or pedal stroke remains unchanged,
and the brake never needs adjustment.

The seal and the cup at the head of the master
cylinder piston are made of special heat resistant rubber
for best performance and to prevent deterioration.
For this reason, only standard parts should be used.

Braking Stroke

When the brake lever is pulled or the pedal is
pushed, the piston i in the master cylinder is pushed
and moves forward against the force of the return
spring 7. At this time, the primary cup & at the head
of the piston closes the small relief port 4, which
connects the pressure chamber & and the reservoir
. Until this port is fully closed, the brake fluid does
not start being pressurized, in spite of the forward move-
ment of the piston.

The pressure stroke starts as soon as the relief port
is closed, The piston compresses the brake fluid,
which is being used as the pressure medium, forcing it
through the check valve % {only on front} and out into

Braking Stroke
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the brake line, The pressure is transmiited through the
line to the cylinder portion of the caliper assembly,
where it forces the pisfon towards the disc. The piston
presscs pad A against the disc, but since the disc is
immovable, further pressure cannot move the pad any
farther. Instead, the entire caliper assembly moves in
the opposite direction such that pad B is aiso forced
against the disc. [n this manner, the disc is gripped
between the two pads, and the resulting friction slows
wheel rotation,

Braking Release Stroke

When the brake lever or pedal is reicased, the piston
in the master cylinder is guickly returned toward its
rest position by the spring:7:, and brake fluid pressure
drops in the line and in the caliper cylinder. The
elasticity of the fluid seal /1) in the cylinder then returns
the piston, This leaves no pressure against either pad
A or B sc that slight friciion against the disc pushes
them both slightly away from the disc.

As the master cylinder piston moves back further,
the brake fluid in the line rushes to fill the low pressure
arez in front of the primary cup at the piston head.
But the fluid is prevented froem moving guickly by the
check valve {only on front), and the low pressure area
in front of the piston is not relieved. At this time,
fluid from the reservoir flows through the large supply
port (5 into the space between the primary and secondary
cups, through the non-return valve, and passes around
the edges of the primary cup to fill the vacuum. When
the pistcn has returned to its rest position agzinst the
stopper, the small relief portis uncovered. As the brake
fluid returns from the line through the check valve (only
an front}, excess fluid passes through the relief port into
the reservoir until the brake line pressure refurns o zero,

Fiuid Seal
Piston

Check Valve

Relief Port
Supply Port
Reservoir
Spring

Pressure Chamber
Primary Cup
Piston
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Braking Release Stroke
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1. Fluid Seal @
2. Piston
” ) 3. Check Valve
7%/ 4. Relief Port
Z 5. Supply Port
jé 6. Reservoir
7 7. Spring
é] 8. Pressure Chamber
_ - U 9. Primary Cup
(4 5 b 10. Piston
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Brake Fluid

When the brake is applied, heat is generated by the
fiiction between the disc and the brake pads. While
much of this heat is immediately dissipated, some of
it is transmitted to the brake fiuid and may raise fluid
temperature to as high as 150°C {300°F) during brake
operation. This temperature could boil the brake fiuid
and cause a vapor lock in the lines unless fluid with a
high boiling point is used and has been kept from being
contaminated with dirt, moisture, or a different type of
fluid. Poor quality or contaminated fluid can also deteri-
orate from contact with the recommended brake fluids.

Brake Fivid Boiling Point .

eAstach a clear plastic hose to the bleed valve on the
caliper, and run the other end of the hose into a
container,

®Open the bleed valve {counterclockwise to open), and
pump the brake lever until ail the fluid is drained from
the line, -

oClose the bleed valve, and fill the reservoir with fresh
brake fluid.

®0pen the bleed valve, apply the brake by the brake
lever or pedal, close the valve with the brake held
applied, and then quickly release the fever or pedal.
Repeat this operation unti! the brake line is filled
and fluid starts coming out of the plastic hose,
Replenish the fluid in the reservoir as often as necessary
to keep it from running completely out.

Filling up the Brake Line @
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The graph of Fig. 521 shows how brake fhuid contam-
ination with moisture lowers the fluid beiling point,
Although not shown in the graph, the bailing point also
lowers as the fluid gets old, is contaminated with dirt,
or if two different types of brake fluid are mixed,

Changing the Brake fluid

The brake fivid should be changed in accordance with
the Periodic Maintenance Chart (Pg, 195) and whenever
it becomes contaminated with dirt or water.

1. Open the bleed valve

2. Apply the brake, keeping
the brake applied

3. Close the bleed valve

4, Then quickly refease the
brake

#Blead the air from the lines.



Bleeding the brake
The brake fluid has a very low compression coef-
ficient so that almost all the movement of the brake
lever or pedal is transmitted directly to the caliper
for braking action. Air, however, is easily compressed.
When air enters the brake lines, brake lever or pedal
movement will be partially used in compressing the air.
This wilt make the lever or pedal feel spongy, and there
will be a loss in braking power.
Bleed the air from the brake whenever brake lever
or pedal action feels soft or spongy, after the brake fluid
is changed, or whenever a brake line filting has been
loosened for any reason,
®Remove the rescrvoir cap, and check that there is
plenty of fluid in the reservoir. The fluid level must
be checked several times during the blecding operation
and replenished as necessary. I the fluid in the reser-
voir runs completely out any time during bleeding, the
bleeding operation must be done over again from the
beginning since air will have entered the line.

sWith the reservoir cap off, slowly pump the brake lever
ar pedal several times until no air bubbles can be seen
rising up through the fluid from the holes at the
bottom of the reservoir. This bleeds the air from the
master cylinder end of the line.

Bleeding the Brake Line

1. Hold the brake applied.

2. Quickly open and close
the valve.

3. Releasc the brake,

®lnstali the reservoir cap, and connect a clear plastic
hose to the bleed valve at the caliper, running the other
end of the hose into a container, Pump the brake lever
or pedal a few times until it becomes hard and then,
kolding the lever squeezed or the pedal pushed down,
quickly open (turn counlerclockwise} and close the
bleed valve. Then release the lever or pedal. Repeat
this operation until no more air can be secn coming out
into the plastic hose, Check the fluid level in the res-
ervoir every so often, replenishing it as necessary.,

®When air bleeding is finished, instal! the rubber cap on
the bieed valve, and check that the front or rear brake
fluid is filled to the line marked in the reservoir
{(handlebar turned so that the reservoir is level).
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Master cylinder parts wear

When master cylinder parts are worn or damaged,
proper brake fluid pressure cannot be obtained in the
tine, and the brake will not hold.

If the small relief pori becomes plugged, especially
with a swolien 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 cylinder, and that it is not
worn past the service limit,
®Check the piston for these same Taults.
®lnspect the primary and secondary cups, If a cup is
waorn, damaged, softened {rotted), or swollen, replace
it. When inserting the cup into the cylinder, see that
it is slightly larger than the cylinder {standard values
given in the table). If fluid Jeakage is noted at the brake
lever or pedal, the cups should be replaced. (The
secondary cup is part to the piston assembly. Replace
the piston if the secondary cup requires replacement),

oCheck that the spring is not damaged and is not shorter
than the service limit.

i,
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When wovrking with the disc brake, ohserve the
precautions listed below.

1. Never reuse old brake fiuid,

2. Do not use fluid from z container that has been
left unscaled or that has been open a long time.

3. Do not mix two types of fluid for use in the brake.

Tris lowers the brake fluid boiling point and couid
cause the brake to be ineffective. If may aiso
cause the rubber brake parts to deteriorate, Rec-
ommended fluids are given in the fable.
NOTE: The type of fluid originally used in the
disc brake is not available in most areas, but it
should be necessary to add very little fluid before
the first brake flujd change. After changing the
fluid, use only the same fypc thereafter.

Table G4

Atlas Extra Heavy Duty

Shel! Super Heavy Duty
Texaco Super Heavy Duty
Wagner Lockheed Heavy Duty
Castrol Girling-Universal
Castrol GT {LMA)

Castrol Disc Brake Fluig

Rezcommended Disc Brake Fluid

The correct fluid will come in a can labelad
D.0.7.3. Do not use fluid that does not have
this marking.

4. Don't leave the reservoir cap off for any length of

3. When installing or assembling the disc brake, tight-

time to avoid moisture contamination of the fluid.

Don’t change the fluid in the rain or when a strong

wind is blowing.

. Except for the disc pads and discs, use only disc
brake ftuid, isopropyl alcohal, or ethyl alcohol for
cleaning brake parts, Do not use any other fluid
for cleaning these parts. Gascline, motor oil, or
any other petroleum distillate will cause deterio-
ration of the rubber parts. il spilied on any part
will be difficult to wash off completely and will
eventually reach and break down the rubber used
in the disc brake.

. When handling the disc pads or disc, be careful
that no disc brake fluid or any oil gets on them.
Clean off any fluid or oil that inadvertently gets
on the pads or disc with a high tlash-peint solvent.
Do not use ane which wili leave an oily residue,
Replace the pads with new cnes if they cannot be
cleaned satisfactoriiy.

. Brake Tluid quickly ruins painted surfaces; any
spilled fluid should be completely wiped up imme-
diately.

. If any of the brake linc fittings or the bleed valve
is opencc at any time, AIR MUST BE BLED
FRCAM THE BRAKE.

en the disc brake fittings to the values given in
Tabie €. Improper torque may cause the brake
1o maurction.

#®Replace the dust seal if damaged.

Caliper parts wear

Inspeci the pads for wear, i either pad is worn
down through the red line, replace both pads as a set. §f
any grease o oii spils on the pads, wash it off with
trichloroethylenc or a high flash-point solvent. Do not
use one which will feave an oily residus, 11 the oil
cannot be thoroughly cleaned off, replace the pads,

The fluid seal arcund the piston maintains the
proper pad/disc clearance, If this seal is not satisfactory,
nad wear will increase, and constant pad drag on the
disc will raise brake and brake fluid temperature.

Replace the fiuid seal under any of the foliowing
conditions: (a} fluid leakage around pad A; {b) brakes
overheat; (c} there is a large difference in A and B pad

If the fluid

wear; (d} the seal is stuck to the piston.
seal is replaced, replace the dust seal as well. Also re-
nlace both seals every other time the pads are changed.

Table 95  Master Cvlinder Parts {°76 and “77 modsis)

Measuroment Standard Service Limit
Cylinder inside diameter 14,000~14.043 mm 14.G8 mm

Front Pistonw(if,itsEde di_ameter 13.957~1 %.984 mm 13.90 mm
Primary, secondary cup diameter 14.65~15.15 mm 14.5G mm
Spring free length 49.1~53.2mm 46.5 mm
Cylinder inside diameter 15.870~15913 mm 15.95 mm

Rear Piston cutside diameter 15.827~15.854 mm 15.77 mm
Primary, secondary cup diameter 16.45~16.95 mm 16.30 mm
Spring free length 38.2~43 2 mm 37.2 mm

NOTE: See Pg. 218 for the service cata of 1$78 and later models.



Measure the cylinder inside diameter and piston out-
side diameter,

Replace the cylinder and piston if they are worn out
of tolerance, badly scored, or rusty.

Check the dust seals, dust covers, and the O rings, and
replace any that are cracked, worn, swollen or otherwise
damaged.

Table 96  Caliper Parts (Front, Rear)

Standard
42 850~42.900 mm|42.92 mm

Service Limit

Cylinder
inside diameter

Piston

. . 472 788~42.820 mm [42.75 mm
outside diameter

Brake line damage

The high pressure insidc the brake line can cause fluid
to leak or the hose to burst if the Jine is not properly
maintained.

Bend and twist the rubber hose whiic examining it.
Replace it if any cracks or buiges arc noticed.

The metal pipe {only-on front).is made of plated steel,
and will rust if the plating is damaged. Replace the pipe
if it is rusted or cracked {especially check the fittings),
or if the plating is badly scratched,

Disc wear, warp

Besides wearing down, the disc may warp. A warped
disc will cause the brake pads to drag on the disc and
wear down both the pads and disc quickly. Dragging
will also cause overheating and poor braking efficiency.
Poor braking can also be caused by oil on the disc.
il on the disc must be cleaned off with trichloroethylene
or a high flash-point solvent. Do not use one which
will leave an oily residue.

Jack up the motorcycle so that the front wheel is
off the ground, and turn the handlebar fully to one side,
Set up a dia}l gauge against the front disc as iHustrated,
«xd measure disc runout. Remove the jack and set the
motorcycle up on its center stand, and measure the rear
disc runout. If runout exceeds the service limit, replace
the disc.

3,{«-.

Table 97 Dtsc Runnut.
Standard

under 0.15 mm

Service L_imit

0.3 mm

Measure the thickness of each disc at the point where
it Is has worn the most. Replace the disc if it has worn
past the service {imit,
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Table 98 Disc Thickness
Standard Service Limit
6.9~7.1T mm 6 mm

STEERING STEM

The steering stem supports the handlcbar and front
fork shock absorbers, and turns inside the frame head
pipe. Ball bearings in the upper and lower ends of the
head pipc cnable the steering stem to turn smoathly and
easily,

The steering stem itself does not wear, but it may

become bent. 1f it becomes bent, the steering will be

stiff, and the bearings may become damaged.

The steering stem will require periodic adjustment as
it becomes loose due to bearing wear. Overtightening
during adjustment, however, wilt 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, the bearing race surfaces may become
dented, Damaged bearing races will cause the handiebar
to jerk or catch when turned.

Table 99  Bearing Ball Specifications

Sizc Number
Upper 1/4” 19
Lower 1/4” 20

Steering stem warp
Examine the steering stem, and replace it if it is bent,

Bearing wear, damage

Wipe the bearings clean of grease and dirt, and ex-
amine the races and balls. If the balls or races are worn,
or if either race is dented, replace both races and all the
balls for that bearing as a set,

Bearing lubrication
In accordance with the Periodic Maintenance Chart
{Pz. 195), and whenever the stecring stem is disassem-
bled, the steering stem bearings should be relubricated.
Wipe all the old grease off the races and balls, washing
them in z high flash-point solvent if necessary. Replace
the bearing parts if they show wear or damage. Apply
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Steering Stem

grease liberally to the upper and lower races, and stick
the bearing balls in place with grease.

Grease seal deterioration, damage

Inspect the grease scal for any signs of deterioratian
or damage, and replace it if necessary,

Replace the greasc scal with a new one whencver it
has been removed. The grease seal comes off whenever
the lower bearing inner race is removed.

. Stem Lock Nut

. Upper Inner Race
. Upper Outer Race
Stem Head

. Stem Head Balt

. Flat Washer

. Lock Washer

. Stem Head Clamp Bolt
. Stem Cap

. Stee! Ball

. Steering Stem

. Frame Head Pipe
. Stem Base

. Steel Ball

. Lower Outer Race
. Lower Inner Race
. Grease Seal
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FRONT FORK

Front fork construction is shown in Fig. 532, It
consists of two shock absorbers connected to the frame
head pipe by the stem base and stem head bracket. It
accomplishes shock absorption through spring action,
air compression in the inner tube, and resistance to the
flow of the oil forced into the cylinder by tube move-
ment, ' .

Each shock absorber is a telescopic tube including an-
inner tube 92, outer tube &, cylinder @8, pistonddh,
colfar 2, and cylinder base2/. The inner tube fits into
the outer tube, aitering its position in the outer tube as
the tube arrangement absorbs shocks, The cylinder i3
fixed to the bottom of the outer tube and the piston
{equipped with a piston ring 4%) is secured to the top of
the cylinder. The collar {coupled with a non-return
valve?it ), fixed in the lower end of the inner tube, forms
the upper part of the lower chamber and together with
the piston helps seal the upper chamber. The collar and
cylinder base configuration function to form an oil
lock at the end of the compression stroke to prevent the
inner tube from striking the bottom. Smalil orifices {2)
in the upper part of the cylinder bring about an oil lock
at the end of the extension strake to prevent the inner
tube from striking the top.

Oil is prevented from leaking out by the oil seal {E,
which is fitted at the upper end of the outer tube. A
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. Top Bolt

. D Ring

. Upper Clamp Bolt
. Ring Cap

Fork Cover

. Steering Stem
. Grease Seal

. Spring

. Damper Ring
. Damper

. Stem Base Cover
. Inner Tube

. Dust Seal

. Clip

. Oil Seal

. Outer Tube

. Piston

. Piston Ring

. Circlip

. Cylinder

. Spring

. Spring Seat

. Spring

. Non-return Valve
. Collar

. Circlip

. Cylinder Base
. Gasket

. Allen Bolt
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dust seal (3 on the outside of the tube keeps dirt and
water from entering and damaging the oil seal and tube
surface. "

Front Spring Force @

230
K=1.4 Kg/mm
200 /
/
160 //
Z
= 126 4
] /

N4

40 80 120 140

Compression {mm)

Compression stroke

Whenever a foad is placed on the front fork and
whenever the front wheel receives a shock, the inner
tube 3; moves down inside the outer tube (2., compress-
ing both the spring ) and the air in the inner tube, At
the same time, low pressure {suction) is created in an
enlarging chamber (upper chamber) formed between the
inner tube and the cylinder 7, and draws in oil from a
diminishing chamber {lower chamber) formed between
the outer tube and the cylinder. As the lower chamber
shrinks in size with oil passing freely through the non-
return valve i into the upper chamber, oil also passes
freely through the cylinder lower orilices into the cyi-
inder as the inner tube approaches the cylinder base .
Near the end of the compression stroke, the clearance
between the tapered-out cylinder base and the collar
at the lower end of teh inner tube approaches zero.
The resulting resistance to the flow of oll through this
small space slows the downward movement, finaliy
forming an oil fock to finish the compression stroke.

Extension stroke

Following the compression stroke is the extension
stroke, in which the inner tube is pushed back out by
the compressed spring.  As the tubes move apart, the
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Compression Stroke

. Spring
. Outer Tube
. knner Tube
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Piston

. Piston Ring

. Circlip

. Cylinder

. Spring

. Spring Scat

. Spring

. Non-return Valve
. Collar

. Circlip

. Cylinder Base

Extension Stroke
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. Spring

. Outer Tube

. Inner Tube

. Piston

. Piston Ring

. Circlip

. Cylinder

. Spring

. Spring Seat

. Spring

. Non-return Valve
. Collar

. Circlip

. Cylinder Base



upper chamber grows smaller, forcing the oil through
the cylinder upper orifices since the cil cannot return
the way it came through the non-return vaive. These
smail holes restrict the oil flow into the inner tube,
damping fork extension. Near the end of the extension
sttoke both the cylinder spring and the arrangement of
the cylinder upper orifices provide further resistance to
extension. As the coliar rises, reducing the size of the
upper chamber, the cylinder upper orifices are elimi-
nated and an oil lock forms, finishing the extension
stroke.

Either too much or too little oil in the shock ab-
sorbers will adversely affect shock damping. Too much
ail or too heavy an oil makes action too stiff; too (ittle
oil or too light an oil makes the action soft, decreases
damping potential, and may cause noisc during fork
movement,

Contaminated or deteriorated oil will also affect
shock damping and, in addition, will accelerate internai
wear. The fork oil should be changed periodically
{Pg. 195) or sooner if the oil appears dirty.

A bent, dented, scored, or otherwise damaged inner
tube will damage the oil seal, causing oil leakage. A
badly bent inner tube may catise poor handling,

Fork oil {(’76 and 77 madels)
NCTE: See Pgs. 218~ 219 for the scrvice data of 1978
and later models.

To check the fork oil level, first place a jack or stand
under the engine so that the front wheel s raised off
the ground. Remove the top bolr from the inner tube.
Insert a rod down into the tube, and measure the dis-
tance from the top of the inper tube to the oil level,
If the oit is below the correct level, add enough oil to
bring it up to the proper fevel, taking care not to overfili.

To drain out the old oil, remove the drain scrow
frem the lower end of the outer tube, With the frent
wheel on the ground and ‘the front brake fully applied
push down on the handlebar a Tew times to pump out
the oil. Install the drain screw, remove the top bolt,
from the inner tube, and pour in the type and amouni
of oil specified in Table 100, Then replace the top bolt
and check the oil fevel. 1T the ail is below the specified
level, add oil and re-check the oil level.

NOTE: After the front fork oil is changed, before
checking the oil level, pump the forks several times to
expel air from the upper and lower chambers.
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Taols 100

Eork Gl 76 and 77 models)

Fiiting fork ol Capacity
’ After disas- -
Type When tr:‘r' Isas Oil Level
. .. | sembiv and
changing oii ,
completely dry
-
SAE about 140 171~180 cc f?ﬁ I‘Flm f
1OW20 t 140 cc ce r omtop o
inner tibe

Spring tension
NOTE: Ses Pgs. 218~ 219 for the service data of the
1978 and later modsis.

Since the spring becomes shorter as it weakens, check
s free length to determine its cendition. If the spring
of either shock absorber is shorter than the service
limit, it must be replaced. 1f the length of a replace-
ment spring and that of the remaining spring vary
greatly, the remaining spring should zlse be replaced in
order to keep the shock absorbers balancad for maotor-
cycle stability.

Table 101  Fork Spring Free Length

76 and 77 models)
Standard Service Limit
479.5 mm 469.5 mm

Inner tube damage

Visualiy inspect the inner tube, and repair any
damage. [f the damage is not repairabie, replace the
inner tube, 3ince damage to the inner tube damages
the oil seai, replace the oil seal whenever the inner tube
is repalred or replaced, Temporarily assemble the inner
and outer tubes, and pump them back and forih manual-

b to check for smocth cperaticn.
CAUTION i the in.ner fube is .bem o I:fadlv creased,
¢ replace it.  Excassive bending, followed

by subsequent straightening, can wesken the inner tube.




168 MAINTENANCE

REAR SHOCK ABSORBERS Rear Shock Absorber _
The rear shock absorbers serve to dampen shock @)
transmitted to the frame and rider from the rear wheel. ,C

For this purpose, they are connected between the frame
and the rear end of the swing arm. Shock absorption is —
performed by the spring and by the resistance to the
flow of oil inside each unit. Shock absorption 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 which
cannot be disassembled, only external checks of opera-
tion are necessary, With the shocks removed, compress
cach one and sec that the compression stroke is smooth
and that there is damping in addition to spring resistance
to compression. When the unit is refeased, the spring
should not suddenly snap out to full length. It should
extend smoothly with notable damping. When the
shock absorber is operated, there should be no oil leak-
age. If either shock absorber does not perform all of
these operations satisfactorily, or if one unit feels
weaker than-the other, replace both shock absorbers as
a set. If only onc unit is replaced and the two are not ,
balanced, motorcycle instability at high speeds may _ __ ‘
result. P

Shock absorber spring force for the 3 different set- '
tings is shown in the graph. ' - N

Rear Spring Force @ A | _
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- . 1. Rubber Bushing
Compression (mm) 7. Nut
3. Stopper Rubber
4, Cover
Bushings 3. Piston Rod
Check the rubber bushings, and replace any that 6, Quter Spring
are worn, cracked, hardened, or otherwise damaged. 7. Qil Seal
8. Inner Spring
SWING ARM 9, Check Valve
The swing arm is designed to work with the shock 10, Piston
absorbers to dampen the shock to the frame from the 11. Spring Seat
rear wheel. The rear of the swing arm is connected to 12. Outer Shell

the frame by the rear shock absorbers, while the front 13. Rubber Bushing
cnd pivots on a shaft connected to the frame. When the 14. Collar



rear wheel receives a shock, the swing arm, pivoting on
its shaft, allows the wheel to move up and down in rela-
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if the diameter of either exceeds the service limit. Also,
replace both bushes if either shows visible damage.

tion to the frame within the limits of the shock absorb-
ers.

Wear takes places where the swing arm sleeve contacts
the bushes {1976 and 1977 models} or needie bearings
(1978 and fater models). If wear has progressed such
that the swing arm has become loose, the motorcycle
will be unstable. To minimize wear, the swing arm
should be kept properly lubricated. .

A bent pivot shaft or twisted swing arm will also
cause instability by throwing the rear wheel out of align-
ment.

Swing arm sleeve, bush (needlfe bearing) wear

Measure the outside dlameter of the swing arm sleeve
at both ends with a micrometer. Replace a swing arm
sleeve if the diameter is less than the service limit or if it
shows visible damage.

The rollers in the needle
bearings wear sa little that the wear is difficult to meas-
ure, Instead, inspect the needle bearings for abrasions,
color change, or other damage. If there is any doubt as
to the condition of any needle bearing, replace all the
needle bearings. Whenever the swing arm sleeve is re-
placed, also replace the needle bearings.

1978 and later models:

Table 102 Swing Arm Sleeve, Bush Diameter
Diameter Standard Service Limit
76 and 21,980~
Siceve | '77 22000 mm | 2122 mm
Qutside T8and | 21.987~
later | 22.000mm | 2126 m™™
1976 and 1977 models: Measure the inside diameter Efl“h Insi,de 22.055~ 22.76 mm
of each bush with a cylinder gauge. Replace both bushes {'76 and '77) 22.088 mm

Swing Arm @
\‘_ - ---. ; . " ra i . _ s ---.I 3 r

1. Pivot Shaft Nut

2. O Ring

3. Cap

4. Bush or Needle
Bearing

5. Sleeve

6. Pivot Shaft
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Pivat shaft

To measure the pivot shafl runout, set the pivot shaft
on V blacks at the ends of the shaft, and sel 2 dial gange
to the shaft hatfway between the blocks, Turn the shaft
ta measare the runout. The amount of runout is the
amount of dial variztion. 1F the shaft runout exceeds the
service Hmit, straighten it. if it cannot be straightened,
or if the runout exceeds 8.7 mm, reslace the shaft.

@

Pivet Shaft Runout

X i

Tatle 103

Stangdard
undger 0.1 mm

Pivot Shaft Runout

Service Limit
14 mm

Swing arm {ubrication

There is a grease Titting on the swing arm for jubri-
cation. Grease the swing arm with regular cup grease as
a part of general iubrication (Pg. 197, which the frequen-
¢y given in the Periodic Maintenance Chart (Pg. 195).
Force the grease into the fitting until it comes out ai
both sides of the swing arm, and wipe off any excess.
If the grease does not come out, first check that the fit-
fing is not clogged with dirl or old grease. if the fitting
is clear but will stiil not take grease; remove the swing
arm (Pg. 109), clean out the 0id grease, and apply grease
to the sieeve and bushes {or needle bearings).

MUFFLERS

The mufflers reduce sxhzust ncise and conduct the
exhaust gases back away Trom the rider while keeping
power oss to a minimum. If much carbon is built up
inside the mufflers, exhaust efficiency is reduced, which
lowers the engine power cutput.,

I there is any exhaust leakage where the mufflers
connect to the cylinder head, or if the gaskets appear
damaged, replace the gaskets. f either muffler is badly
damaged, dented, cracked or rusted, replace it with a
new one.

Muffier ' T
' )

DYNAMO
NOTE:  See the Charging System (Pgs. 219 ~222) for
1578 and later models.

The dynamo generates the current required by the
electrical circuits. The generated current is 2 3 phase
alternating current {AC), which is changed to direct
current {DCY by a rectifier and controtled by a solid-
state regufator to supply an even voltage to the circuit
compaonents.

Diypamo Cireuit @
)
T Dynamo
! — Battery
| T 10
I o + -
: ! Rectifier
l L
DS i Fuse
| ZArmatiie; |
| E lgnition
0 7 Switch

Reguiator -——{ L Load '—q

The dynamo consists of a stationary field coli 73,
an armature 77, and a revolving rotor a3, ali of which
are separately mounted. The field coil and armature are
both mounted in the dynamo cover, while the rotor is
secured to the left end of the crankshaft 4§ and rotates
at engine rpm. This rotor/stationary field coil combi-
natipn characterizes the dynamo used on this motor-
cycle. This is different fram a conventional dynamo,
since there is no brush needed to supply the field coil
with the magnetizing current,

Dynamo Copstruction @

v
C)
3_0/.
1. Armature 6. Allen Bolt
2, Dyname Cover 7. Starter Motor Sprocket
3. Fizsid Coil 8. Starter Motor Clutch
4, Rotor 9. Allen Boit
5. Rotor Beit 10. Crankshaft



When the ignition switch is turned on, current con-
trolled by the regulator flows to the field coil, and the
resujting magnetic field {that accompanies electron flow)
is concentrated in the rotor. When starting the engine,
the kick starter or starter motor turns the crankshaft,
and magnetic fines of force cut through the armature
windings (3), generating current, These windings are
connected in a wye connection {Fig. 548) to produce &
3 phase alternating current (Fig. 549). Since the voltages
of these 3 phases overlap, there is & continuous, even
supply of current for the circuit componenis.

Wye Caonnection ) @

Dynamo Current
TR AN SN B

If the battery, rectifier, and regulator are all good but
there is low voltage or insufficient charging current, the
dynamo may be defective. A defective dynamo is due
to either an electrical short or open in the field coil or
armature. Either an electrical short or open will result
in a low output or no output at all,

Dynaro test

Before making this test, check the condition of the
battery (Pg. 176) and rectifier (Pg. 173). If the battery
voltage is less than 12 volts, charge the battery. Both
the output voltage and outpuf amperage should be
checked. Before starting the dynamo test warm up the
engine to obtain actual dynamo operating conditions.

Dynamo Voltage Test

Dynamo Valtmeter @)
Armature Rectifier White 1+ —
N 8 O
30v DC| 17
Field Coil ]
Black _77}7

Green Fuse Batter |
E@'O yO'—??‘”

Brown Ignition +
Switch
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To check the cutput voltage:

®Remove the headlight unit (Pz. 98 ), and disconnect
the 9-pin connecior which is in the headlight housing.
This removes the joad from the dynamo,

eRemove the left side cover,

eDisconnect the rectifier white lead frem the battery
+ lead,

®5et a multimeter to the 30V DCrange, and connect its
+ lead to the rectifier white jead and it — lead to
chassis ground.

#Check that the ignition switch is turned off, and
discennect the regulator 3-pin connector.
If the reguiztor connector is disconnected
i- CAUTION with the ignition switch on, the reguletor
may be damaged.
®Connect the green and the black lcads together at the
plug.

et When connecting the green and the black
leads be certain that the connestion does
not get shorted to chassis ground. Also, to aveid bat-
tery discharge, do not leave these leads connected any
fonger than nacessary; discornect them after finishing
the test.

@5tart the engine, run it at the rpmnoted in Table 104,
and note the meter veading, A lower reading indicates
the dynamo is defestive. _

- <t After starting the enging, DO MO aliow

CAUTION ¢ .., engine o yun at & higher rpm than

shown in the tabis {not ahove 2,600 rom) in order to

avoid damage to the rectifier or other elecirical com-
ponanis.
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Table 104
Cutput Vioitage @1,150 rpm

Dynamo Guipud Yoltage

Maore than 14Y

T urn off the ignition switch 1o stop the engine.

To check the output amperage:

NOTE: Two multimetors are necessary Tor this test

®Connect the 9-p'n connecior in the headlight housing,
and install the headiight unit

eConnect the reciificr wnite lead to the battery + lead,

#8Disconnect the battery fcad from the batiery —

and connect the meter — tead to the battery — lead and
meter + lead 1o the batiery — terminal,

terminal,  Set the multineter to the 12A DC range
1
o

oConnect a temporary jead, such as an ailigator clip,
to the batiery — terminzl and meter — lead. This
works as z bypass and prevents damage o the muii-
meter from back current when starting the engine.

eSet the multimeter to 30V DT, and connect the meter
+ lead 1o the battery + terminal and the meter - lead
to the battery — terminal,

®5tart the enginie with the kick starier.

1. Make sure that af cconections are
CAUTIONG & . e ma rhectans a

it firm, A isose connection sliows the

generator suivut voltege fo incroaze imstently. This

Dynamo Amperage Test 6:5)
Dynamao
Armature actific Battory
Rectifior | N o O
. + -
BI o
Field Coil o B]
7 Green = @
+ 4=
[l 3
e erd |30V DC,
Igniticn Voitmeter

h A

Bypass Lead

!:;l_y Switch

Headlight Switch
v ‘Q"
Load O O
by lzanc
Ammster

may cause damage to the rectifier or other electrical

CoMpBonents.

2. To prevent damage to the multimeter caused by
reverse starting current, DO NOT use the electric
starter when starting the engine.

eTurn on the headlight switch with the headlight on
high beam,

elisconnect one end of the bypass lead,

@Run the engine at the rpm in Table 105, and note the
readings of voltage and amperage. A lower reading
indicates that the dynamo is defective.

#Turn off the ignition swiich to stop the engine,

eDisconnect the green and the black leads,

If the dynamo was found to be defective, carry out
the following checks to determine which part is
defeclive.

@Disconnect the 4-pin connector on the electrical panel.

®Sct the multimeter to the R x 1 rarge, and measure
for continuity between each of the three armature
yellow leads (3 measurements). If there is more resjst-
ance than shown in Table 106, or no meter reading {in-
finkty] for any two armature leads, the armature has
an open and must be replaced.

Table 105  Battery Charging Voltage and Amparsge
Meter Connection Read @5,000 rpm
30V DO Mcter + Lead — Batiery + Terminal, Meter — Lead — Battery - Terminal More than 16V
124 BT Meter + Lead =» Battery — Terminal, Meter — Lead - Battery -- Lead More than 6A




Table 106  Armature Resistance

Meter Read
Rx1 0.4~06 8

#llsing the highest resistance range of the multimeter,
measure the resistance between each of the three
armature teads and chassis ground. There should be no
meter reading {infinity). Any meter reading indicates
a short, necessitating armature replacement,

eDisconnect the G-pin connector on the elecirical panel.

®lsing the R x 1 range, measure the resistance between
the field coil green iead and brown lead. Refer to
Table 107 for standard resistance vajues. A lesser read-
ing than the standard resistance indicates a short in the
coit, and a higher rcading or nc reading at all indicates
an cpen. |If the field coil is found to be open or
shorted, replace the field coil with a new one.

Table 107  Field Coii Resistance
Meter Read
Rx1 2,7~34 8

RECTIFIER ('76 and '77 models}
NOTE: See the Charging System (Pgs. 216 ~222) for
1978 and later models. _

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,
bt .contains six silicon diodes to rectify {change to DC)
the three phases of the dynamo output. The diodes are
connected in z bridge circuit arrangement for efficient,
full-wave rectification.

The reason that a diode only permits direct current
to flow in the part of the circuit in which it is connected
is that a diode conducts current only in one direction.
The current of electrons fiows only from the — to the +
side of the diode. However, a defective dicde wiil con-
duct in both directions {2 short} or net conduct at all
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{(an cpen}, If any of the dindss is shorted or cpen, the
voitage from the rectifier will be below normel, and the
battery may not charge adequately,

Bactifier Circuit

Dynamo Rectifier
i ik LT ,
¥ T
Arrnanure : { ["“

e

Field Coil

[ S— 4

IE E ignition
L i Switch
Regulator Load =

T 7

Digde

Curren:

SRR -

| % i N
it
Baitery

fnspection
®With the engine off, remove the icft side cover, dis-
connect the rectifizr white lead from the battery + side,

and disconnect the rectifier biack lead,

#Disconnect the 4-pin connactor on the electrical panel.

®Using the R x 10 or B x 100 chrrmeter range, check
the resistance In both directions between the white icad
and each yellow fead, and between the black jead and
each yellow lead. There is a total of 12 measuremer:ts.
The rosistance should be low in one direction and more
than ten times as much in the other direction, If any
two leads are fow or high in both directions, the
ectifior is defective and must be replaced.
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ROTE: The actual meter reading varies with the meter
used and the individual rectifier, but, generaliy speaking,
the fower reading sheuld be within !/ scale of zero

ohms.

S % Be careful not to strike, seratch, or in any
C'&‘UT! 3 other wav damage the rectifier. Such
damage may cause the rectifier to shori.

REGULATOR {'76 and ‘77 models}
NOTE: See the Charging System {Pgs. 216 ~222) for
1978 and later models.

The solid-state regulater limits dynamo output
voltage 2 maximum of 14.0 ~ 15.0 volts, Since 1t
contains no contacts or cther maoving parts, it does not
wear out and never needs to be adjusted. It is therefore
manufactured as a sealed unit, and must be replaced as a
unit should it become defective.  Internai regulator
operaiion is expiained here only lo aid the technician in
troubleshocting and in understanding test procedures,

When ihe fieid coil current (l;) is constant, the
dynama output voltage (V) Increases with an increase in
engine rpm. However, the voliage will become excessive
at high songine rpm, buring out the lights and
overcharging the battery unless the field coil current is
reduced.  The reguiator is included in the circuit to
reduce the fieid ceil current at high rpm, keeping the
voltage between 14.0 ~ 150 V for all electrical
equipment,

Ragulater Cireuit

{a} at L.ow Engine Spaed
Bynamo

)

bogg e

[

: | Armature )—:— E
i .I\ /‘"'—r"

|

|

AR Rectifier

Fig. 562 shows a basic circuit of the regulator that is
referred to in the following explanation,

The main components of the circuit are two
transistors {Tr) and a zener diode (ZD). The transistors
function as electronic swiiches to control the field coil
current. The zener diode checks on the dynamo output
voltage and triggers the driver transistor (Tra2).

When the dynamo output voltage is lower than the
specified value, such as at low engine speeds, the field
coil current (1) runs from chassis ground (E), through
transistor Tr1, thus magnetizing the field coil. When
engine speed rises, and the voltage increases above the
specified value, ZD conducts and “switchcs on” driver
transistor Trz, which in turn “switches off” transistor
Tri.  This blocks current flow to the field coll,
and reduces its magnetism, which lowers dynamo output
vollage.

As dynamo output voltage drops below the preset
breakdown voltage of the zener diode, it no longer
conducts, thereby “switching off” Trz. Transistor Tr1
“switches on”, energizing the field coil and increasing its
magnetism, which raises the dynamo oufput voltage
until it again reaches the specified value, and the cycle
explained above repeats itself. '

Thus, the transistors act as relays by switching on and
off as many as several hundred times per second, and
serve to keep the dynamo output vollage constant

When inspecting the regulator, observe
CAUTION the following to avoid damage to the
ragulator.
1. Do not reverse the battery lead connections. This
will burn out the diodes.
2. Do not disconnect the regulator with the ignition
switch on. This may damage the transistors.
3. Do not disconnect the battery leads while the engine
is running.

Reguiator testing
in eircuit:

if the battery continually discharges, or if it
overcharges, the reguiator may be defective, Symptoms
of too high a charging voltage are: (a) battery water
must be added often to al! the cells; {b) lights burn out
when running at high rpm,

{b) at High Engine Speed @

AT

| Load | |3

@ ature }-—‘-

Field Coil

Battery

-

-

|

|

|

|

l
m L.
g—%—h\ﬁ}— Rectifier

Black

S Sl

Reguiator



If the battery is deflective or if it [s discharged, the
regulator will not operate normally and the battery must
first be charged before any regulater tests can be made,
Check the battery before starting the engine and charge
it if it is fess than 12 volts,
eCheck that all lights are turned off.
®Sct 2 multimeter to the 30V DC range, and connect the

+ meter lead to the battery + terminal and the — meter
fead to the battery — terminal.

Regulator Test {In Circuit) @)

Voltmeter ""'/ﬁ_
30vDC |

Dvnamo
oo T I '
| i § | k.
: Il'Ir 1 Il :E i [_Load ]
1L Armature T G
Y fo & -
N T
| t
. | Field Coil _{
; : 1 Regulaior |

—
®Start the engine, and measure the battery voitage at the
specified engine speed. The meter reading should show
the value in Tabte 108,
#Stop the engine by turning the ignition switch off,

Table 108 Hegulated Dynamo Quiput Voltage
{Reguiator in cireuit)

Meter Connections Standard

Meter {(+) <~ Battery {+} | 14.0~15.0V

30v DC Meter (—) v Battery {—}{ @ 3,000 rpm

If the voliage reading is more than specified, sither
the reguiator is defective, or it is not properiy connected
info the circuit due to a loose connection, broken wire,
etc. Carefuily check ali connections before replacing the
regulator,

H the voltage reading is less than specified, there may
be a faulty dynamo or rectitier. Perform the foilowing
regufator out-of-circuit test and if the reguiator checks
out good, check the rectifier (Pg. 173), dynamo
(Pg, 170}, and wiring.
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Out of circuit:

To make this test, & voltage source and a 12V 3~6W
buib with a socket and leads are required.  This is
because the reguiutor can not be tested properly using
just the muitimeter as in the case of a mechanical
regulator. .

&Pl off the left side cover.

#Make sure the ignition switch is turned off, and
disconnect  the reguiator 3-pin connecior  {See
Caution — Pg. 174),

£

A

®lsing auxiliary leads, connect the regulator biack fead
to the voltage source — terminai, and ¢onnect the
regulator brown lead to the voltage source + terminal
{Fig. 366). ' '

Regulator Test (Out of Circuit) @
Regulator C . Voltmeter r __ —)
sgulator Connector ter |
; 30V DC ‘ ‘(\,}t\> |
| + “-1‘
“ L

Regujater L7

8 onnect the bulb between the regulator green lead and
the voltage source + ierminal.

@Se: the multimeter to the 30Y DC range, cornect the
meter ~ lead to the voitage source — ferminal; and
connéet the metler + lead to the voltage source
+ terminal,

#\When the voltage source is tumed on, the bulb sheuld
tight.

#While gradualiy increasing the voltage scurce output
from 10 volis to 16 volis, the buib will go out at a
certain point. Note the exact voitage when the bulb
goes out.
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Table 109  Regulator Test (Out of Circuit)
Meter Connections Source Bulb
Meter (+) « Source {+) Loss than 140V DC | Lit.
Meter (-} < Source (-}
30V DC Black < Source {--) . Goes out
Brown < Source {+} 14.0~15.0V DC between this range.
Green < Bulb < Source (+) More than 15.0V DC Unlit.

®if the regulator is geod, the bulb will go out at the
voltage shown in Table 109.

el[ the above check shows the reguiator to be bad,
replace it.

BATTERY
The battery supplies the current o the starter motor

and serves as a back-up source of power to operate the

clectrical equipment whenever the engine is turning over
too stowly for the dynamo to supply sufficient power.

With proper care, the battery can be expccied to
fast a few years, but it may be completely ruined long
before that if it is mistreated, Foliowing a few simple
rules will greatly extend the life of the battery.

1. When the level of the electroiyte in the hattery is low,
add only distiiled water to each celi, 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.

2. Never add sulphuric acid sclution to the battery.
This will make the electvolyte solution teo strong
and will ruin the battery within a very short time.

3. Avoid guick-charging the battery. A guick-charge
will damage the battery plates.

4. Never let a good battery stand for more than 30 days
without giving it a supplemental charge, and never
let a discharged battery stand without charging it.
If a batiery stands for any length of time, it slowly
selfdischarges. Once it is discharged, the plates
sulphate {turn white}, and the battery will no longer
take a charge.

5. Keep the battery well charged during eold weather
so that the elecivolyie does not fresze and crack cpen
the battery. The maore discharged the batiery be-
comes, the more easily it freezes,

6. Always keep the battery vent hose free of obstruc-
tion, and make sure it does not get pinched, crimped,
ar melted shut by contact with the hot muffler. If
battery gases cannct escape through this hose, they
will axplode the battery.

7. DON'T INSTALL THE BATTERY BACKWARDS.
The negative side is groundead.

Efectrolyte _
The electrolyie is dilute sulphuric acid. The standard
specific gravity of the electrolyte in a fully charged

battery is 1.280 at 20°C (68°F). The water in this solu-
tion changes to a gaseous mixture due to chemical action
in the battery and escapes, which concentrates the acid
in a charged battery. Consequently, when the level of
the electrolyie becomes low, only distilied water should
he added. If sulphuric acid is added, the solution will
becomes too strong for proper chemical action znd will
damage the plates. Metal from the damaged plates
collects in the bottom of the battery. This sediment will
eventually cause an internal short circuit.

The specific gravity of the elecirolyte is measured
with a hydrometer and is the most accurate indication
of the condition of the batiery. When using the
hydrometer, read the clectrolyte level at the bottom of
the meniscus {curved surface of the fluid}. Fig. 567
shows the relationship between the specific gravity of
the solution at 20°C (68°F) and the percentage of
battery charge. Since specific gravity varies with temper-
ature, and since the temperature of the solution being
checked 1s likely to be other than 20°C {68°F}; the for-
mula given below should be used to compuic what the
specific gravity will be at any temperature. When the
temperature goes up, the specific gravity goes down, and
vice versa.

Hydrometar @

Read here




oCelsius
520=St + [0.0007 (1—20)]

OFahrenheit
Ss5=5 + [0.0004 (1—68}]
S¢=specific gravity at the present temperature
Spo=specific gravity at 20°C
Seg=specific gravity at 68°F
t=present temperature of solution
Generally speaking, a battery should be charged if a

specific gravity reading shows it to be discharged to 50%
or less of fult charge.

Specific Gravity/Battery Charge Relationship @

132 ! T T 7
128 |t
1.24
1.20 | L
1.16 -t ~ef— . .
1.12 ;
Charge 1.280 (20°C)
1.08 = : :
1.04 bt | |

1.00 ' ‘
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Battery Charge %

Specific Gravity

initial charge
New batteries for Kawasaki motorcycles are dry

charged and can bc used directly after adding the

electrolyte.  However, the effect of the dry charge
deteriorates somewhat during storage, especially it any
air has cntered the batterv from imperfect sealing.

Therefore, it Is best to give the battery an injtial charge

before using it in order to ensure long battery life.

Because the battery gives off an explosive

gas mixture of hydrogen and oxygen,
keep any sparks or open flame away from the battery
during charging.

®Pour a 1.280 {specific gravity at 20°C or 68°F} sulphu-

ric acid solution into each cell of the battery up to the

upper fevel linc,

ol et the battery stand for 30 minutes, adding more acid

if the level drops during this time.

NOTES:

1. If the temperature of the solution is over 30°C
(85°F), cool the solution before pouring it inta the
battery,

2. After pouring the acid into the battery, start charging
the battery within 12 hours.

®lcaving the caps off the cells, connect the baitery to

a charger, set the charging rate at /10 the battery

capacity, and charge it for 10 hours. For example, if
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the battery is rated at 14AH, the charging ratc would

be 1.4 ampere. If a constant voltage charger Is used,

the voltage must be adjusted periodically to keep the

current at a constant value,

ATt I the temperature of the electroiyie rises

CAUT”} above 45°C [115°F) during charging,
reduce the charging rate to bring down the temperature,
and increase the charging time proportionately.

@Afier charging, check the electrolyte level in cach cell,
If the level has dropped, add distilied water to bring
it back up to the upper level line.

®Check the results of charging by measuring the specif-
ic gravity ol each ccll and by measuring battery voltage.
Battery voltage of a2 12 volt battery directly after the
completion of charging shouid be 15 to 16 volts and
the specific gravity of the electrolyte shouid be more
than 1,250, [f the voltage is lower than this, the bat-.
tery is not cempletely charged or can be no longer take
a full charge. It the specific gravity of any one cell is
lower than 1.250, there may be damage in the cell.

Ordinary charge _

Because the battery gives off an explosive
wosamemell a3 mixture of bydrogen and oxygen,

keep any sparks or open fiame away from the battery

duying charging.

eClcan off the battery using a solution of baking soda
and water. Make especially sure that the terminals are
clean.

®i[ the clectrolyte fevel is low in any cell, fill to over

the lower lovel line but not up to the upper level line
since the leve) rises during charging. Figure the charg-
ing rate to be between 1/10 and 3/10 of baitery capaci-

ty. For sxample, the maximum charging rate for a
1441 battery would be 3/10 x T4 which equals 4.2

ampcres.

Charging the battery at a rate higher than
CAUTION specified above could ruin the battery.

Charging at higher rate causes excess heat, which can

warp the piates and cause internal shorting. Higher than

normal charging rates alsc cause the plates to shed active
materiai. Deposits will accumufate, and can cause inter-
nal shorting.

#Measure the specific gravity of the electrolyte, and use
the graph, Fig. 568, Lo determine the percentage of dis-
charge. Multiply the capacity of the baltery by the
percentage of discharge to find the amount of discharge
in ampere-hours,  Use this figure in the formula below
to compuie charging time. :

_ameunt of discharge {AH)

Charging time (hours)= x1.2~1.5
Bi8 ( & charging current (A}

#Remove the caps from all the cells, and begin charging
the battery at the rate just calculated. 1 a constant
voltage charger is used, the vollage will have to be
adjusted periodically to maintain charging current at
a constani vatue.

iy H the temperature of the electrolyte rises
ahove 45°C {115°F) during charging,
reduce the charging rate to bring down the temperature,
and increase charging time proportionately,

sAfter charging, check the electrolyte fevel in each
cetl, I the tevel has dropped, add distilicd water to
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Tabie 110  Battery Trouiisshooting Quide

T

i Good Battery

Suspect Battery Action

{+} chocolate color

white {sulphated);

Flates _ {—} gray (+} plates broken or corroded Replace
- Sediment none, or smail amount sediment up to plates, causing short | Replace
Voltage above 12 volis below 12 volts Test charge
| Electrolyte level | above plates ) kelow top of plates -1 Fill and test charge

above 1.200 in all celis; no two
ceils more than 0,020 different

Specific Gravity

below 1,100, or difference of more

than 0,020 between two celts Test charge

bring it back up to the upper level line.

#Check charging results by measuring the specific
gravity ot each cell and by measuring battory voltage.
Battery voltawe of a 12 voit battery directly after the
completion cf charging should be 15 to 16 volts.
If the voltage is lower than this, the battery is pot
compleiely charged or ¢an ne tonger take a full charge.

Test charging
When the battery is suspected of being defective, first
inspect the points noted in the chart above. The battery
When the baticry is suspected of being defective, first
inspect the points noted in the chart below, The batiery
can be restored by charging it with the ordinary charge.
§f it will 1ake a charge sc that the voitage and specific
gravity come up to normal, it may be considerad good
except in the following casc:
= |f the voltage suddenly jumps to over 13 volis just
after the start of charging, the plates are probably sul-
phated. A good battery will risc to 12 volts immediately
and then gradually go up to 12.5~ 13 volts in about
30 to 60 minutes after charging is started.
* If one cell produces no gas bubbles, or has a very
low specific gravity, it s probably shorted.
# |f there docs not apnear to be enough sediment to
short the plates, but one cell has a fow specific gravity
after the battery is fully charged, the trouble may be
iust that there is insufficient acid in that cell. in this
instance only, suiphuric acid sclution may be addec to
correct the specific gravity.
# If a fully charged bastery not in use loses its charge
after 2 to 7 days, or it the specific gravity drops mark-
edly, the battery is defective. The self-cischarge rale
of a good battery is only about 1% per day.

IGNITION SYSTEM

The ignition system, shown in Fig. 569, consists of
the battery, contact breaker, capacitor, ignition coil,
and two spark plugs (Pg. 178). The battery supplies
the current for the primary circuit, which includes the
contact breaker points, capacitor, and the primary
winding of the ignition coil. When the points suddenly
open with the ignition switch turned on, a surge of
etectrons is produced in the secondary circuit, which
includes the ignition coil secondary winding and the
two spark plugs. For this system 1o function properly,
all ignition parts must be in good order, tae ignition

timing correctly set, the ignition and engine siop
switches not shorted, and all wiring in good condition
(no shorts or breaks, and ne loose of tarnished connec-
tions},

Ignition Circuit @
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With the ignition switch on and the points closed,
current flows in the primary circuit, including the igni-
fion coll primary winding where the magnetic field
(which accompanies electron flow) is concentrated {due
1o the winding). When the points open, this circuit is
broken stopoing the electron flow and collapsing the
magnetic field. As this field collapses, magnetic flux
cuts through the secondary winding inducing current
in the winding. The voltage of this current, dependent
on the number of turns in the secondary winding and
the speed of the drop in the primary winding voltage
is much greater than the voltage in the primary winding.
it is this high voltage that causes a spark Lo jump across
the spark plug electrodes. Since a greater ratio of
sscondary winding turns over primary winding turns and
a sharper drop of primary winding voitage increase the
sccondary winding voltage that is produced, a certain
ratio of turns in the ignition coil has been chosen and a
certain voltage drop sharpiess {determined by capacitor
and breaker point performance) has been designed in the
ignition system so that a spark of sufficient but not
excessive strength will be produced.

Ordinarily In a 4-stroke engine, & spark jumps across
the spark plug electrodes only every other time that
the piston for that spark plug rises {once every 720°
of crankshaft rotation). This is because between each
compression stroke, in which a fueifalr mixture ready
for combustion s in the cylinder, there is an exhaust
stroke, in which the piston rises only to push out the
burned gases. However, even it a spark does jump across




the electrodes during the exhaust stroke, there is no
effect since there is no compression and no fucl to burn.
Thercfore, to eliminate any need for a distributer {thus
simplifying the system and making it more reliable), the
“system is constructed so that both spark plugs fire every
time both pistons rise (once every 360° of crankshaft
rotation} although one piston is on the compression
- stroke and the other on the exhaust stroke.

The contact breaker consists of one fixed and one
movable contact point. The movable point is pivoted,
and the heel on one end is held against the cam surface
on the timing advancer by a single leaf spring. As the
crankshaft rotates, the heel rides on the cam surface, and,
as the crankshaft reaches the position where ignition
takes place, the high spot on the cam surface pushed
out on the heel, which opens the points. As the heel
wears down, the point gap narrows, affecting ignition
timing.  Conseguently, the ignition timing must be
periodically adjusted to compensate for heel wear.

The capacitor is connected in paraliel across the
contact breaker points and serves to prevent current
from arcing across the poinis as they open. Arcing
across the points would reduce the sharpness of the
voltage drop in the primary winding, thus weakening
the spark plug spark, and also damaging the surface of
the points, When the points are first opening, the
capacitor absorbs a certain amount of current, giving
the peints time to open far enough apart to where
current will not arc across. However, if the capacitor
shorts, the current will simply flow through the capaci-
tor whenever the points open. When the capacitor is
otherwise defective, the current will not be prevented
from arcing across the points at the time of ignition,
resulting in poor spark plug performance and burncd
and pitied points,

Because the two spark plugs are connected in series,
the current through one spark plug must go also through
the other. Consequently, if a spark will not jump across
the electrodes on one spark plug {due to dirty electrodes,
faulty plug lcad, etc.), no spark wiil jump across the
electrodes on the other piug as weil.

Contact breaker inspection

When the paints become dirty, pitted, or burned, or
if the spring weakens, the points will not make the
contact necessary to produce a good spark, resulting
in unstable idling, misfiring, or the engine not running
at all. Inspect the contact breaker in accordance with
the Periodic Maintenance Chart (Pg. 195), and repair
or replace if necessary.

Clean the points with clean paper or cloth using
an oil-free solvent., A business card soaked in trichloro-
ethylene can be used to remove traces of oil. To repair
light damage, use emery cloth or an oilstone. If the
points arc badly worn down or damaged, or if the spring
is weak, replace the contact breaker,

Whenever the contact breaker is inspected or replaced,
apply a small amount of point cam grease to the felt to
lubricate the cam. This will minimize wear of the
contact breaker heel, Be careful not to apply so much
grease that it can drop off or be thrown onto the points,
which will cause the points to foul and burn.
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Capacitor inspection

The capacitor can usually be considered to be
defective if a long spark is seen arcing across the
points as they open or if the points are burned or
pitted for no apparcni reason. Replace the capacitor
any time jt appears defective and whenever the contact
breaker is replaced.
NOTE: For checking with a capacitor tester, capacitor
specifications are: (1.22x0,02uF, 1,000 WVDC,

Capacitor Test Capacitor Tester @
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Ignition coil inspection

The most accurate test for determining the condition
of the ignition coll is made with the Kawasaki electro-
tester. The ignition coil must be connected to the tester
in accordance to the tester directions and should proeduce
at least a 5 mm spark. Since an electrotester other than
the Kawasaki electrotester may produce a differentarcing
distance, the Kawasaki electrotester Is recommended for
a reliable result,

Ignition Test

I lgnition

Elecirotester
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if 2n elecirotesier s not available, the coil can be
checked for a broken or a badly shorted winding with
ar, ohmmeter, However, an chmmeter cannot detect
fayer shorts and shorts resuiting from insulation break-
down under high voltage.

To measure the primary winding resistance, set the
chmmeter to the R x 1 range, and ocnnect one ohmmeter
lead to the redfveliow lead and the other to the blue
lead Trom the ignition coil, To measure the secondary
winding resistance, sel the chmmeter to the R x 100
range, and connect one ohmmeter lead to onc of the
spark plug ieads and the other ohmmcter lead io Lhe
remaining spark plug lead.

Table 117  igrition Coit Resistance
Meter Read
Primary Winding Rx1 32~48%
Secondary Winding R x 100 104~156 k&2

if the ¢oil does not produce an adeguate spark, or
if either the primary or secondary winding does not
have the correct resistance, repiace the ignition coil,

With the highest chmmeter range, check for conti-
nuity between the redfyellow lead and the coil core and
between the plug leads and the coil core. | there is
any reading, the coil is shorted and must be replaced.
Also, replace the ignition cail if either spark plug lead
shows visible damage.

TIMING ADVANCER

The timing advancer is a device that advances the
ignition timing (makes the spark plugs fire sooner} as
engine rpm rises, It consists of two weights and two
springs connected to the timing cam that opens the
contact breaker peints. The more the engine speed rises,
the further the weights are thrown out against spring
tension, turning the cam in the direction of crankshaft
rotation and causing the points to open sooner.

if the mechanism is damaged, has weak or broken
spring(s), or does not move smoothly, the ignition
timing will not advance smoothly or it may stick in one
position. This will result in incorrect timing at certain
cnhgine speeds, causing poor engine performance. Failure
to advance at all will cause poor high speed performance,
and excessive advance will cause knocking and poor low
speed performance.

Ignition Timing/Engine rpm Relationship @
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inspection and lubrication

Remove the timing advancer (Pg. 52), and check that
the mechanism moves smoothly by hand and that no
parts are visually worn or damaged. Periodically wipe
the advancer clean, apply oil to it, and fill the groove in
the advancer with grease.

tnstall the advancer (Pg, 52 }, adjust the timing
{(Pg. 9 ), and check it with a strobe light for both low
and high speed operation (Pg. 9 ). If the timing differs
from that which is shown in the graph (Fig. 574},
replace the timing advancer with a new one.



SPARK PLUGS

The spark plugs ignite the fuelfair mixture in the
combustion chamber. To do this effectively and at the
proper time, the correct spark plugs must be used, and
the spark plugs must be kept clean and adjusted.

Spark Plug @

. Terminal
Cemeant

. Wire Ring

. Gasket
Insulator -
Center Elecirode
Side Elecirode

R

Tests have shown the NGK BBES or ND W24ES, set’

to a 0.7~0.8 mm gap io be the best plug for general use.
But since spark plug requirements change with ignition
and carbutetion adjustments and with riding conditions,
this plug may have to be replaced with one of the next
higher or lower heat range. Whether or not a spark plug
of a different heat range should be used is generally
determined by removing and inspecting the plug.

NOTE: For 1978 and later models NGK B6ES or ND
W20ES-U is eguipped as a standard plug. If the ceramic
insulator around the center electrode 1s burned white,
the piugs should be replaced with the next colder type.

When a plug of the correct heat range is being used,
the electrodes " will stay hot enough to keep all the
carbon burned off, but coo! enough to keep from dam-
aging the engine and the plug ftself. This temperature is
about 400 ~ 800°C {750~ 1,450°F) and can be judged
by noting the condition and color of the ceramic
insulator around the center electrode. If the ceramic is
clean and of a light brown color, the plug is operating
at the right temperature.

A spark plug for higher operating temperatures is
used for racing and other high speed applications. Such
a plug is designed for better coaling efficiency so that
it will not overheat and thus is often calted a “colder”
plug. If a spark plug with too high a heat range is used —
that is, a “cold” plug that cools itself too well — the plug

Spark Plug Condition

Oil Fouling

- Carbon Fouling
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will stay too cool o burn off the carben, and the carben
will collect on the electrodes and the ceramic insulator.
This carbon conducts electricity, and can short the
center electrode to ground by either coating the ceramic
insulator or bridging across the gap. Such a short will
prevent an effective spark, Carbon build-up on the plug

. can also cause other troubies: it can heat up red-hot and

cause preignition and knocking and may eventuzlly burn
a hole in the top of the piston.

A spark plug in the jower heat range is used when
engine temperature is gomparatively low such as for con-
stant city use or during the break-in period. Such a plug
is designed to hold the heat and thus is often referred to
as a “hotter” plug. 1T a “hot"” plug is used for racing or
other high speed use, the plug will run too hot, causing
cngine overheating, preignition and knocking, which
may. burn a hole in the piston.

Inspection and replacement

Remove each plug and inspect the ceramic insulator,
Whether or not the right temperature plug is being used
£an be ascertained by noting the condition of the
ceramic Insulator around the electrode. A light brown
color indicates the correct plug is being used. [f the
ceramic is biack, it indicates that the plug is firing at too

-tow a temperature, so the next hotter type {NGK B7ES)

should be used instead. I the ceramic is while, the plug
is operating al too high a remperature and it should
be replaced with the next colder type (NGK B9ES).
The heat range of the spark plug functions like a
thermostat for the engine, Using the wrong type of
spark plug can make the engine run too hot {resulting
in engine damage) or too cold (with poor performance,
misfiring, and stalling}. The standard plug has been
selected to match the normal usage of this motorcycle in
combined street and highway riding.  Unusual riding
conditions may require a differeni spark plug heat
range. For extended high speed riding, install the
NGK B9ES plug {colder}. For constant low speed
riding, it may be necessary to use NGK B7E5 plug
{hotter) to avoid fouling. This is espacially true during
the break-in period, where engine speed must be limited
to insure long engine life,
" H the spark plugs are replaced with a type
CAUTION other than those mentioned below, make
certain the replacement plugs have the same thread pitch
and reach {length of threaded portion) as the standard

plugs.

Normal Operation

Overheating
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Table 112  Spark Plug Specifications

Reguired NGK Number

D[qu threads | (ND Number) Riding Conditions
B7ES (hot) Low Speed

14 mm diameter | BRES N

19.0 mm reach | (W24ES) {standard) { Normal Riding
BIES (cold} Racing

If the plug reach is too short, carbon will bluid up on
the plug hole threads in the cylinder head, causing over-
heating and making it very difficult to insert the correct
spark plug later.

If the reach is too long, carbon will build up on the
exposed spark plug threads causing overheating, preig-
nition, and possible burning a hole in the piston top.
In addition, it may be impossible to remove the plug
without damaging the cylinder head,

Plug Reach

Correct reach
BRES

Too short

]
Carben
builds up here

STARTER MOTOR CIRCUIT

The starter motor circuit incfudes the starter button
{switch), starter relay, battery, and starter motor. When
the ignhition switch is on and the starter button is
pushed, a smalt amount of current flows through the
switch and the relay coil, This current magnetizes the
relay core, which then pulls the armature to it, closing
the relay contacts. The closed contacts complete a
circuit for the starter motor, and the motor turns, The
reason Tor using a relay instead of using the switch to
turn on ihe starter motor directly is that the starter
motor requires much current -- enough that relatively
thick wire is necessary to carry the current Lo the starter
motor. Because it is not practical to put a heavy switch
on the handlebar and have large wires running to it, the
starter switch is made to carry just the light relay coil
current, and heavy contacts inside the relay carry the
starter motor current.

Because of the large amount of current,
never keep the starter button pushed any
time that the starter motor will not turn over, or the
eurrent may burn out the starter motor windings. @

Starter Motor Circuit
Starter
Mator

Starter Battery

— Relay

Engine Fuse [Sj .
Stop lgnition

S_\ivitch Switch

Starter ‘Jl] f '
Button | L0y

The starter motor s installed with a sprocket and
chain arrangement to transmit starter motor rotation
io the crankshaft. in place of the sofencid used in auto-
mobiles, a clutch {Pg, 185) disengages the starter motor
once the engine starts.

Fig. 581 shows starter motor construction. The field
coils T3 are wound around four cores i, forming the
voke 1, and the armature windings §8 are connected to
the commutater i% and receive their current through the
brushes1i . If the brushes are not making good contact,
no starter motor current will flow at all since the field
cails and armature windings are connected in series, and
the motor will not turn over. A short or cpen in a coil
or winding may also cause the motor to be inoperative,
Particles from brush wear may be another cause of
starter motor faifure; these particles may get onto the
bearing al the rear of the motor, causing heat seizure,

A planctary gear train is provided at the output side
of the starter motor, The planetary gear train consists of
an internal gear:7:, two planet pinions:8', and a sun
gear’d: ., These gears reduce the rotational speed of the
armaturc to give more power to the output shaft. The
internal gear is pushed toward the end plate by tension
of the plate spring'5:, and is held between the gear
holder & and the end plate by friction. This friction-
held internal gear mechanism is to protect the electric
starter mechanism from abnormal stress caused by kick
back for example, That is, if the starter mechanism
sufferes abnormal torque, the internal gear skids
between the gear holder and the end plate. Thus, stress
greater than the internal gear friction is absorbed by this
friction.

Carbon brushes

Worn brushes or weak springs will cause poor brush
conlact,

Mecasure the [ength of the brushes, and replace both
if cithcr onc is worn down to less than the service Hmit.

Table 113 Starter Moter Brush Length

Standard
12.0~13.0mm

Service Limit

6 mm

Brush spring

Spring tension should be 560~680 grams but a spring
can be considered serviceable if it will snap the brush
firmly into place,



Starter Motor Construction
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1. Output Shaft 7. Internai Gear

2. Ball Bearing 3. Pianst Pinion

3. Grease Seal 9, Sun Gear

4. O Ring 10. End Plate

5, Plate Spring 17, Yoke Assembly

6. Internat Gear Holder 12, Cores

Commutator

A dirty or damaged commutator will result in poor
brush contact and cause the brushes to wear down
guickly. In addition, particles from brush wear accu-
mulating between commutator segments may cause
partial shorts.

Correct the commutator surface if necessary with
fine emery cloth, and clean cut the grooves as illus
trated. Determine as accurately as possible the depth
of the grooves between commutator segments. Replacs
the armature with a new one if the groove depth is iess
than the service limit,

Table 114 Commutator Groove Depth
Standard Service Limit
0.5~0.8 mm 0.2 mm

13. Armature Winding 18. Cemmutator

14. Armature 20, Screw

15. Field Coil 21. End Cover

16. Brush Plate 22, Starter Motor Sprocket

17. Carbon Brush 23. End Cover

18, Spring

Commutator Bad

S“gmt‘m
CoLud

Using the R x 1 chmmetier range, measure the re-
sistance belween any two commutator segments. |
there is 2 high resistance cr no reading between any two
segmenis, a winding is open and the armature must be
replaced,
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Using the highest ohmmeter range, measurc the re-
sistance between the commutator and the shaft. If
there is any reading at all, the armature has a short and
must be replaced.

Even if the foregoing checks show the armature to be
good, it may be defective in some manner not readily
detectable with an ohmmeter. If ail other starter motor
and starter motor circuit components check good, but
the starter motor still does not turn over or only turns
over weakly, repiace the armature with a new ane.

Field coils

Using the R x T ohmmeter range, measurc the re-
sistance between the + side carbon brush and the starter
motor terminal. If there is not close to zero ohms, the
field coils have an open and the yoke assembly must
be replaced.

3011 Brush

Using the highest chmmeter range, measure the re-
sistance between the + side carbon brush and the yoke
(housing). if there is any meter reading, the coils are
shorted to ground and the yoke assembly must be re-

placed

Starter relay

Disconnect the starter moior lead from the starter
relay, and connect an ohmmeter set to the R x 1 range
across the relay terminals, Push the starter button, and
see if the meter reags zero ochms, If the relay makes a
single clicking sound and the meter reads zero, the relay
is good. If the relay clicks bul the meter does not read
zero, the relay is defective and must be replaced.

Starter Reiay Contact Test

Starter lgniti
- Button iHon
5 --'—_|.-L~~ Switch
farier . ] FUSE
Relay O O iO/O T
"“ Battery
= +

if the relay does not click at all, disconnect the other
two leads {black and yellow/red), and measure the re-
sistance across them, If the resistance is not close to
zero ohms, the relay is defective.

However, if there is zero ohms resistance, the relay
may be good; cheek that there is actually voitage to the
relay befare deciding that the relay is defective. To
check for the voltage, first turn the meter fo 30V DC,
connect the — meter lead to the yellow/red lead which



was disconnected from the relay, and connect the +
meter lead to the black lead. When the starter button
is pushed, the meter shoutd read battery voltage, If it
does not there is wiring treuble. If the meter reads
battery voltage but the relay does not click, the relay is
defective.

STARTER MOTOR CLUTCH, CHAIN

Fig. 592 shows starter motor clutch construction,
The clutch body /2. is fixed to the crankshaft .8 through
the dynamo rotor. Springs ‘§: arc incorporated, to assist
in the functioning of the unit as a clutch. When the
starter ctutch sprocket .17 rotates in the direction of the
arrow, cach of the three rotlers (3: is wedged into the
more narrow space between the clutch body and the
starter clutch sprocket hub {the portion jutting out from
the sprocket), thereby locking the clutch body and
starter clutch sprocket together. With these two locked,
starter motor rotation is transmitted to the crankshaft
through the starter chain, starter cluich sprocket, rollers,
clutch body, and rotor,

When the engine starts, friction with the starter
clutch sprocket {and at higher speeds, inertia} moves the
rollers back against the tnesion of their springs so that

Starter Clutch

4. Spring Cap
2. Clutch Body " 5, Spring
3. Raller 6. Crankshaft

1. Sprocket
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they no longer serve as wedges locking the clutch body
and starter clutch sprocket together. In this manner, the
engine rotates frecly without forcing the starter motor
to turn with it, .

If the rollers or the starter clutch sprocket hub be-
comes damaged or worn, the rollers may lock in place
so that the starter motor will not disengage when the
engine starts, On the other hand, roller or sprocket hub
damage could prevent the clutch from engaging proper-
ly, causing the starter motor to run freely without trans-
mitting rotation.

Clutch inspection

Turn off the ignition switch and disconnect the bat-
tery negative lead from the battery. Remove the
dynamo cover,

NOTE: Some engine ol will be spilled by dynamo
cover retnoval, After installing the cover, check the
engine oil level and add engine oil as necessary.

Turn the dynamo rotor using the dypnamo rotor
holder (special tool}, and check the starter motor clutch
operation. When turning the rotor counterclockwise,
the starter cluich sprocket should turn with the rotor,
but, when turning the rotor clockwise, the sprocket
should not turn, if the clutch does not operate as it
should or if i makes noise, disassemble the starter
clutch (Pg. 48}, cxamine each part visually, and replace
any worn or damaged parts,

Starter chain inspection

Remove the starter chain {Pg. 49}, hold the chain
taut with a force of about 5 kg in some manner such as
the one shown in Fig. 594, and measure a 20-link length.
Since the chain may wear unevenly, take measurements
at several places. If any measurement exceeds the serv-
ice limit, replace the chain.
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Tabls 115
Standard
196.5~190.% mm

Starier Chain 28-iink Length

Service Limii
193 .4 mim

IGNITION SWITCE
The igniticn switch has three positions: off, on and
park. !n the off position all circuits are turned off and
the key can be removed from the switch. In the on
position the motorcycle can be started and ail electrical
cquinment can be used. The key cannot be removed
from the switch when it is in this position. in the park
" position the tail fight is on, but ail other circuits are cut
off and the key can be removed from the switch, This
provides added visibility when the motoreycle is parked.

Testing the switch
NOTE: See Pg. 222 for 1978 and later model.

Table 116 shows the internal connections of the
ignition switch for each switch position. To check the
switch, disconnect the plug {4-pinj from the switch, and
use an ohmmeter 1o verify that ail the connections listed
in the table are making contact {zerc ohms between
those wires], and that no other wircs are connested, if
there are any opens or shoris in the switch, repiace it
with 2 new ons.

Table 116  igrition Switch Connection

Coler White Brown Blue Red
OFF
ON
FK
lead

HEADLIGHT CIRCUAT

Fig. 597 and Fig. 588 are US, Canada and Euiopean
model wiring diagrarr of the headiight cireult.

in the US maodel, when both the ignition switch and
headlignt switch are iurned to the on position the
headlight circuit is completed, turning on the headiight,
tail light, and meter lights,

In the Canada mode!, there is no headlight switch,

and when the ignition switch is turned on, the headlight
circuit is completed.

in the Furopean modcl, the center CL {po} position
of the headlight switch turns on the small city light, tail
light and meter lights for driving in the city after dark.
When the switch is turned to the on position, the
headlight illuminates and the city light stays on, Asex-
plained previausly, high and low beam can be selected
only when the headlight switch is in the on position.

in the Furopean model, there is also a passing and
haorn button. This button is spring foaded and when the
button is pushed to pass, the high beam light {but not
the tail light) comes on as A passing signal to the driver
of the vehicle ahead. The passing button will light the
high beam light regardiess of the headlight switch
phsiticn, and the button will spring back and turn the
light off as soon as it is released.

Headlight trauble

If the headlight docs not light, check to see if the
buib has burned out of fuses have blown. [f the bulb on
the US or Canada moedel has burned out, the sealed
beam unit must be repaiced. A blown fuse should be
repiaced. Cn the European model the headlight or the
city light can be replaced scparately, as the headlight is
of semi-sealed construction. If the bulb and fuses are
good, check the dimmer switch and the headlight switch.
Tables 117, 118, and 119 show the connections in the
dimmer switch for both high and low beam, and the
conncctions in the headlight switch. Disconnect the plug
{6-pin} and blue tead to the dimmer switch or the plug
(4-pin} and blue/white lead to the headlight switch (not
on Canada moedel), and use an chmmeter to see that
only the connections shown in the table have continuity
{zero ohms), If the switch has an open or a short, it can
he disassembled for repair. The contact surfaces may be
cleaned, but no internal parts are available for replace-
ment. |f any parts arc not repairable, the switch must be
replaced as a unit.  !f the procedure above does not
remedy the problem, check the ignition switch, the
wiring, and the dynamo.

Table 117  Dimmeter Switch Connection
Red/Black Blue Red/Yellow
Hi
Lo Gl




Headlight Circuit {US, Canada Modet}
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Headhght Tail/Brake Light
(‘\ \} Fuse Baticry
J Il O O
,/ 20A + —
@
lonici
HEgh Beam \) S%:;Eéan
@ indicator 4
Light
Rectifier
Speedometer ”L_
Lights . Fuse
RiY | " 10A
Bk/R Tachomeier Br
Hi Lights Br,’W Color Code
g‘”_”tmh"‘r Ty Bk| Black
witc Bl Y 1 Yellow
-0 . Br{ Brown
Headlight W White
Fuse Switch BI{ Blue
Blue — > J——Bilue {@}—wa (©nly on US)
Headlight Circuit {European model) 5
Headlight Tail Light @
Fuse Battery
(- O
m 20A |+ -
City Light i O*{ fgnition
High Beam \ .SWitCh
£ 's @ indicator - L
%7- LIght Rectificr
R/Y i - |
Bk/R
Br Speedometer
Lights Fusc Q]OA
R/Y Tachometer Br/wW  Br
_ Lights Color Code
Lol ‘_éa - R Red
© 5| Passing BrW B Bk| Black
Button Y Yellow
CQF;_ Br| Brown
e 5 Fuse O CL Headlight W | White
Dimmer Switch
. Blue e > T Blug s P ——BI/W O COn wi Bi{ Bluc
SWItCh }0A
Table 119  Headlight Switch Connection
Tahle 118 Headlight Switch Connection {European Maodel}
{US Modei} Color Brown Brown/White Blue/White
Color Brown Biue/White OFF
OFF ' PO *-— e
ON L i N o ON @- ill)- . J
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{ue/Whitel éad

If the headiight lights Sut does not light brightly,
the troubie may be that the headlight is of improper
wattage or the dynamo is not supplying sufficient
current. However, the trouble may also be caused by a
short or a companent drawing 0o much current in some
vther part of the electrical system.

Tail fight trouble

if the taii light does not go on when the circuit is
closed, ihe filament is probable burned out. However,
if the bulb is good, check the fuses, wiring, ignition
switch, headlight switch fuse anc battery.

BRAKE LIGHT SIRCUHT

The bizke iight circuit is shown in Fig. 600, When
the ignition switch is turned on, the brake light goes
on whenever the circuit is closed by either the lront
or rear brake light switch, The same bulb is used for
both the brake and tail lights as explained in the preced-
ing scotion,

The frent brake light switch is a pressure switch
installed in the brake fiuid line, and is operated by
fluid pressure whern the brakz lever is puiled. The
front brake fight swilch never reguires adjustment and
s0 js nol desigred to be adjusted. [t can not be dis-
assembled Tor repalr and must be replaced when defec-
tive.

The rear brake sight switcin s & piunger type switch
acluated by a spring atfached to the rear brake pedal,
1L can be adjusted by changing its position higher
or tower in the mounting bracket (Sce Pg. 19 ).

The brake Hight failure indicator switch Ts in the brake
fight circuit as a warning device to indicate during
vehicle cperation whether or not the brake light is func-
tioning properly.  Brake lght faiivre may be due (o a
burneé out bulb or seme other failure in the brake
light circuit,

Brake light circuit nspection invelves the front brake
light switch, rear brake light switch, brake light, brake
tight fatlure indicator switch, brake light failure indicator
fight, and wiring.

Brake Light Circuit @

Brake Eight

Fajlure
indicator | i) CBattary ]
o Brake Lignt  Fuse Battery
Light O %
{ < N -
tgnition {
Switch L
G ] i Rectifier
B!m BI Br |
I3 -pin ) g
G 33 Bl Br Bl B
Y , j_‘ i
| Bk { ynamo
Brake Light i
Faiiure \Ll_-!:\/ rL! \
Indicator -
Switch |Front Brzke Rear Brake

Light Switch Light Switch

Fromt brake Iight switch inspection

#Disconnect the front brake light switch leads from the
switch.

®Sct an ohmmeter to the R x 1 range, connect the meter
to the switch terminals, and delermire whether or not
there is continuity whenever the front brake lever is
squeezed, I there is no continuity, replace the switch,

s

NOTE twhen the front brake light switch is replaced

with a new one):

1. If -brake fluid spills when the switch is replaced,
painted or chromed surfaces may beccme damaged.
If any fluid spilis on the fender or elsewhere, wipe
it up immediatcly.

2. Apply a smal amount of 2 non-permaneant jocking
agent 1o the switch threads before mounting the
switch, However, so thuat no {ocking agent will get
mixed in with the brake fluid, do not apply any on
the lower fourth of the threads.

3. After the switch has been instalied, blecd the front
orake lines,

Rear brake fight switch inspection
#Disconnect the rear brake light switch leads under the
fuel tank.



®lnspect in the same way that the frent brake fight

switch was inspected. |f there is no continuity when-
ever the rezr brake pedal is depressed, replace the
switch.

Brake light failure indicator switch inspection

Turs on the ignition switch. Watching the indicator
light, appty and then release either brake, Next, with
the tajl/brake light bulb removed, do the same above.
i the indicator tights as shown in Table 120, the brake
light fajlure indicator switch and brake light circuit are
functioning properly.

Table 120  Brake Light Fatlure Indicator Switch Test
Brake Lever or Pedal
Applied Released
Tail/Brake In place Goes an Goes off
Light Bulb Qut of place Goes on _Flashes

If the brake light failure indicator does not function
properly, find out whether the brake light wiring is
defective or the failure indicator switch is defective.
The easiest wav 1o test the failure indicator switch is
to install and check the suspect switch on a motorcycie
with a known good brake light circuit.  When this
method is impossible, check the circuit as follows
(The battery must be charged).

(1} Brake light wiring inspecticn:

eCheck brake light operation and repiace any defective
parts. The brake light must go on only when brakes
are applied.

PMAITHENANCE 189

@Remove the left side cover, and disconnect the
indicator switch 3-pin plug.

WNOTE: For 1978 and later modeis, indicator switch
3-pin plug is behind the electrical panel.  The panel
needs not be removed o disconnect the piug.

8Set an ohmmeter to the R x 1 rangs and voltimeter 10
the 30V DC range. Check the wiring as shown in Table
121,

To prevent a meisr burning, turn off the
CAUTION ignition switsh while using an ohmmetar.

Table 121  Brake Light Wiring Inspection
Meter Conncctionst Brake | Standard
Meter {+}e—» |Appiy | Battery Voltage
Voltmeier Blue ®elease Y
30V BDC [Meter (+) = Battory Voliage

Green/Whize
Ohmmeter [Meter {+) «—3
Rx1 Black/Yellow

—_ a8

Negative {- ) meter lead connected Lo the ground.
Positive {+} meter lead a 3-pin socket with indicator
switch disconnected.
.
If meter does not read accerding to this table, there
may be an open or shart, In case the voitage of the
green/white lead shows O voits, the indicator bulb may
be burned out,
{2} Brake light failure indicator switch inspection:
#Make sure that the prake light opratcs preperiy, and
that the brake light wiring is not damaged.
oConneci the indicator switch 2-pin plug.
shcasure the voliage at the 3-pin plug as shown in
Table 122,

[
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Table 122 Indicator Switch Inspection
Meter Connections Brake | Standard
Meter {+) w— | Apply | Battery Voltage
Yellow| Release ov
Meter (+) == | Apply ov
Green/Whiie | Release | Battery Voltage

30V DC

11. Megative {~) meter lead connected to the ground.
2, Positive {(+} meter lead at 3-pin plug with indicator
switch connected,
It any one of the meter readings shows an improper
value, the brake light failure indicator switch is defective,

TURN SIGNALS

A wiring diagram of the turn signal circuit is shown
in Fig, 606, When the ignition switch is on and the
turn signal switch is turned to R or L, a ground is
provided for the circuit so current can flow. Current
to the right or left turn signals flows through the closed
contacts and the resistance wire insice the turn signal
refay, and the turn signals go on, The resistance wire
quickly heats up, expands, and allows a spring to puil
the contacts open. When the contacts have opened,
the circuit is broken, the turn signals go off, and the
resistance wire cools and contracts, closing the contacts
so that the cycle can begin again. The indicator light
in the turn signal circuit fiashes on and off with the
turn signals to indicate that they are working properly.

Since the turn signat relay is designed to operate
correctly only when two turn signals {one front and one
rear) and the turn signal indicator light are properly
connected in the circuit, trouble may result from a
burned out buib, a buib of incorrect wattage, loose
wiring, as well as from a defect in the relay itsell. In
general, if the trouble with the circuit is common to
both right and left turn signals, it is probably caused
by a defective turn signal relay, although it may be due
to a bad switch, wiring, or battery. [f the trouble is
with only one side — ecither right or left — then the
relay is not at fault since the same refay is used for
both sides.

Turn Signa! Circuit
Right Turn 1y Signal
Signal Lights Switch

Front o R ! Battery
Rear L l___;|
1§ Fuse
nght

_L|gms
Lef@;L l Lljv
o Br

Dynamo
Left Turn
Signal Lights ;—;l{grnnal
Relay

Turn Signal g 3
indicator ! g | Rectifier
S 5

UJ'D{?J‘C}—‘
O‘J-D’D-C}—q

Turn signal trouble
{1}Neither right nor left turn signals come on at all:
8Check that battery voltage is normai.

#Unplug the relay leads and use an ochmmeter to
check that there is continuity {close to zero ohms)
between the relay terminals, If there is no ohm-
meter reading, or it there is several ohms resistance,
replace the relay with a new one,

| the relay checks good, turn the meter to the

30V DC range, connect the + meter lead to the
brown lead that was disconnected from the relay,
and connecl the - meter lead to the orange lead,
With the ignition switch on, first switch the turn
signal switch to the R and then to the L position,
The meter should register battery voltage al either
position. If it does not, the fuse, ignition switch,
or wirtng s at fault. If battery voltage is read on
the metor but the turn signals will still not work
when the relay is reconnected, then recheck all
wiring connections,

{(2}Both right or both feft turn signals come on and stay
on or flash too slowly:
#Check 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 wattage.
olf all of the above check good, replace the relay.
{3)A single light on one side comes on and stays on;
®Either the light that does not come on is burned
out or of the incorrect watlage, or the wiring is
broken or improperly connected.
{4}Neither light on one side comes on:
®Unless both lights {or that side are burned out, the
trouble is with the turn signal switch.



{5)Flashing rate is too fast:
®|f this occurs on both the right and lett sides, check
that Lhe battery is not being overcharged {indicating
a defective regulator). |If the dynamo and the bat-
tery voltage are normal, replace the turn signal relay.
®lf this occurs on only one side, one or both of the
turn signal bulbs are of tao high a wattage.

HORN

The horn circuit and construction are shown in
Fig. 609. When the horn button is pressed with the
ignition switch on, the homn is grounded to complete
the horn circuit.  Current then flows through the horn
contacts and horn coil, magnetizing the iron core. The
magnetized iron core pulls on the armature and dia-
phragm assembly, the movement of which pushes open
the conlacis, interrupting the current flow. Since the
core now loses its magnetism, the armature and dia-
phragm assembly springs back to its original position,
closing the contacts. This cycle repeats untit the horn
button is release, Since each cycle takes only a frac-
tiont of a second, the diaphragm moves fast enough to
produce sound.

Horn Construction

Adjusting
Screw Core

——— Contacts -

-

- = Armature !
__‘_5_:¥rxfoww§zj;zy_

[ T F —i .

- |

o |

Diaphragm \

Battery
(Il
R |
Horn Button

The contacts wear down after leng use, requiring
adjustment from time to time (Pg. 27). i the horn
itself is determined to be at fault and adjustment fails
to correct the trouble, the contacts or some other com-
ponent in the horn is defective, The horn cannot be
disassembled and must be replaced if defective.

Horn trouble

®Check that battery voltage is normal.

#Disconnect the leads to the horn, and connect to the
horn terminals a multimeter set to the R x 1 range to
check for continuity (close to zero ohms). IT the
reading is several ohms or if there is no reading at all,
replace the horn,
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o|f the reading is very close to zero, set the multimeter
to the 30V DC range, and connect the meter to the
leads that wear disconnected from the horn. The +
meter lead goes to the brown lead, and the — meter
{cad goos to the black lead, With the ignition switch
on, press the horn button. The meter should register
battery wvoltage. ¥ 1t does not, the fuse, ignition
switch, or the wiring is at fault. Also check that the
black/yeliow lead is grounded to the hand!ebar holder

stem,

T 4 o T bl

ol the meter does show battery voltage, indicating that
the horn trouble lies within the horn itself, and adjust-
ment fails to correct the irouble, replace the horn,

NOTE: Do not logsen the armature mounting since

doing so would alter the armature position such that the

horn would probably have to be replaced.

SPEEDOMETER, TACHOMETER
The speedometer and the tachometer are sealed units
which cannot be disassembled. [If ejther fails 10 work
satisfactorily, it must be replaced as a complete unit.
The speedometer and tachometer illumination lights
and the indicator lights are independent and can be re-

“maved for replacement i necessary.

There s damping il around the meter needle shaft
which damps needle flutter and makes the needle move
smoothly. If the meters are left upside down or side-
ways for any length of time, the damping cil will spill
out of the reservolr, and the meters will malfunction.
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Appendix

SPECIAL TOOLS

=N
&y

0 5
REF. Nao, PART NO, DESCRIPTION

1 B7001-110 SPARK PLUG WRENCH

2 B700%-134 STEM NUT WRENCH

3 57001-143 CIRCLIP INSIDE PLIERS

4 570G1-144 CIRCLIP QUTSIDE PLIERS

L 57001-601 VALVE LIFTER HOLDER

6 57001115 PISTON RING PLIERS

7 57001-365 VALVE GUIDE REAMER

8 57001-341 PISTON BASE

9 5700%-154 RETAINING RING PLIERS

10 5700%-246 VALVE SPRING COMPRESSOR ADAPTER

11 57001-241 VALVE SPRING COMPRESSOR ASSEMBLY

12 57001-131 KICK SHAFT QIL GUIDE

13 57001-244 VALVE SPRING COMPRESSOR CENTER SHAFT

14 57001-169 VALVE GUIDE ARBOR

15 57001-264 SHIFT SHAFT Ol SEAL GUIDE



REF. NO,
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

PART NO.
57001-910
57001914
57001-921
67001926
57001-123
57001-164
57001400
57001-135
57001-166
57001-137
57001-139
57001-138
57001-140
57001-296
57001-286
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DESCRIPTION

PISTON PIN PULLER ASSEMBLY
ADAPTER “C”

PISTON RING COMPRESSOR ASSEMBLY
ADAPTER

COMPRESSION GAUGE

OIL PRESSURE GAUGE

QlL. PRESSURE GAUGE ADAPTER

BEARING PULLER
ADAPTER

STEM BEARING DRIVER

BEARING DRIVER HOLDER

STEM CUP DRIVER

BEARING DRIVER

BEARING DRIVER

SHIFT DRUM BEARING DRIVER

{Used to instatl the balancer needle bearing}
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REF. NO.

PART NC.
57001-380

57001-208
57001-254
57001-127
57001-228
570G1-351
57001-132
57001-161
57001-256
57001-308
57001-305
57001-983
57001-305
§7001-141
57001-142
57001-306
57001-183
570011011

DESCRIPTION

TRANSMISSION CiRCLIP DRIVER

{Used to install the transmissian balt bearing)
FUEL LEVEL GAUGE

ROTOR PULLER

VACUUM GAUGE SET

VACUUM GAUGE

BALANCE ADJUSTER

MASTER CYLINDER RING DRIVER

FRONT FORK PISTON RING GUIDE

ROTOR HOLDER {for '76 and ‘77 models}
FLYWHEEL HOLDER {for 78 and iater models)
CLUTCH HOLDER

HAND TESTER

MASTER CYLINDER STOPPER REMOVER
FRONT FORK CIL SEAL DRIVER

FRONT FORK CYLINDER HOLDER ASSEMBLY
ENGINE SPROCIKET AND FLYWHEEL HOLDER
FRONT FORK CYLINDER HOLDER HANDLE
FRONT FORK CYLINDER HOLDER ADAPTER
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PERIODIC MAINTENANCE CHART
The maintenance and adjustments must be done in accordance with this chart to keep the motorcycie
in good running condition. The initial maintenance is vitally important and must not be neglected.

Whichever » ODOMETER READING* km
comes first
FREQUENCY
l $
OPERATION %, o
S/ S

Every G
Battery electrolyte level — check month e & L @ @ @ 176
Brake adjustment — check ¥ - ® ™ ® @ ® 18
Brake wear — check + . ® ® ® 8 ® 161,218
Brake fiuid level — check 1 month| e . . ® * & 8 161
Brake fluid — change year ° e & 160
Clutch — adjust . ® ® o » ® ® i6
Carburetors — adjust . . ® ° ® & ® 14
Throttle cables — adjust . ® ® ® ® & ® 13
Steering play — check ° ® @ @ ® 8 ® 19
Spoke tightness and rim runout — check 1 ° . s @ ® @ @ 154
Drive chain wear — check 'Y & & ® @ @ 155
Front fork — inspect/clean . ° ® ® & ® e 167,218
Rear shock absorbers — inspect ° 'Y e @ & & o 168
Nuts, Bolts, Fasteners — check and torque ® = ® s [201~ 203
Spark plugs — clean and gap + * » ® € @ 8 ® g
Camshaft chain — adjust . . . * ® ® & 1
Points, timing — check 1 . ® ® e ® ® ® g
Valve clearance — check ' . ® @ o Y ® 12
Air cleaner element — clean ® ® ® 112
Air cleaner element — replace 5 cleanings ) @ & 30
Fuel system — clean L o . e ® 196
Tire tread wear — check » ) ® 153
Engine oil — change year ® e ® ® . 196
Qil filter — replace s ) ® 196
General lubrication — perform ° ® ° ® ® ® 197
Front fork oil — change ® ® e |167.218
Timing advancer — lubricate & ° ® 180
Swing arm — lubricate o e ¢ {170,197
Wheel bearings — grease 2vyears @ 185
Speedometer gear housing — grease 2 years ® 165
Steering stem bearings — grease 2 years e 163
Drive chain — [ubricate Every 300 + B0 km 156
Drive chain — adjust Every 800 + 100 km 17

*For higher odometer readings, repeat at the frequency interval established here.
+Replace, add or adjust if necessary.
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Engine Qil Inspection and Change

In arder for the engine, transmission, and clutch to
function properly, maintain the engine oil af the proper
level, and change the oil in accordance with the periodic
maintenance table, Motorcycle operation with insuffi-
cient, deteriorated, or contaminated engine oil will cause
accelerated wear and may result in engine or transmission
seizure,

1) Oil level

eSituate the motorcycle so that it is perpendicular to
the ground (on its center stand}.

®|f the oil has just been changed, start the engine and
run it for several minutes at idling speed. This fills
the oil filter with oil. Then wait several minutes until
the oil settles,

~ Run the engine at idling speed at least
W untif the oil pressure light turns off.
Racing the engine before the oil reaches every part

can cause the engine seizure,

®if the motorcycle has just been used, wait several
minutes for all the oil to drain down.

oCheck the engine oil level through the inspection
window in the lower right side of the engine, With
the motorcycle held level or on the center stand, the
oil level should come up between the lines next to
the window,

#if the oil level is toa high, remove the excess oil, using
syringe or some other suitable device.

eff the amount of oil is insufficient, add the correct
amount of cil through the oil filler opening. Fill,
using the same type and make of oil that already is
in the engine.

. If the engine is run withqu_t oil, it wil!_be

el SeVerely damaged. In addition, the engine

may suddenly seize, locking the rear wheel and causing

an accident if the clutch !ever is not pulled in fast

enough.

2) Ol and oil filter change

oWarm up the engine thoroughly, and then stop the
engine.

#Sct the motorcycle up on its center stand, place an
oil pan beneath the engine, and remove the engine
drain plug.

®if the off filter is to be changed, remove the filter
and replace the oil filter with a new one. Check
that it is properly assembled (Pg. 31 ~32).

NOTE: Check for O ring damage. If necessary, replace

it with a new cne.

elnstzll the oil filter, tightening Tts bolt with 1.8~2.2
kg-m (13 ~ 16 ft-bs) of torque; and filter drain plug
with 1.6 ~2.0 kgm (11.5 ~ 14,5 {t-lbs) of torgue.

eAfter the cil has completely drained out, install the

engine drain piug and gasket, using a new gasket it the
old one is deteriorated or damaged. Proper torque for
the drain plug is 2.7~3.3 kg-m (19.5~24.0}.

oFill the engine up to the upper level with SE class
SAE 10W40, 10WS0, 20W40, or 20W50 motor oil. it
will take about 4.0 liters when the filter is changed.
When the filter is not changed, a refill takes about 3.6
R

MOTE: After the engine has been run and then stopped

for a few minutes, the oil level should come to between

the upper and lower marks.

Fuel System Cleaning
Water or dirt anywhere in the fuel system can cause
starting difficulty, poor running, and lack of power.
Clean out ihe Tuel system as follows:
oTurn the fuel lap to the off position. Unscrew the
sediment cup at the bottem of the tap, and clean out
the water and dirt from it. Clean any dirt out of the
fuel tap filter.

&l there was water inside the sediment cup, there may
alsc be some in the fuel tank. Holding a container
under the fue! tap, wirn the tap o the reserve position



to drain the tank until gasoline onfy comes out, and
then close the tap.

einstall the gasket and the sediment cup. Make sure
that the gasket is in the tap and that the filter is not
damaged during instaliation,

®Remove the plug from the bottom of each carburetor
float bowl to drain the bowls,

General Lubricaticn

Lubrication of exposed parts subject 1o rust with
either motor oil or regular grease should be carried out
periodically and whenever the vehicle has been operated
under wet or rainy conditions. Before |ubricating each
part, clean off any rusty spots with rust remover. Badly
rusted nuts, bolts, etc. shouid he replaced with new

enes,
slubricate the clulch lever pivot and brake lever pivor,

and the exposed portion of the clutch inner cable,
eWipe off excess lubricant,

eLubricate the clutch cable and throttie cables, as
shown in the figure.
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®Wipe clean the throttle grip inner surface and the
handlebar where the throttle grip fits,

®Apply grease to the bhandlebar where the throttle
grip turns.

sApply a light coat of grease to the exposed portion
of the throttle grip inner cables and thelr catches in
the throttle grip.

®Fit the throttle cables into the throttle grip. Refer to
throttie cable installation {Pg. 95).

®Wipc off any dirt or grime from around the ieft foot
peg, shift pedal, and side stand.

elLubricate the exposed metal surfaces around the shift
pedal serration and the bolis and nuts for the left foot
peg and side stand, '

oWipe off excess Jubricant.

®Force grease into the fitting until it comes out at
both sides of the swing arm, and wipe off any excess.
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®Wipe off any dirt or grime from around the right foot
peg, brake pedal, kickstarter pedal, and brake rod.

®lubricate the exposed meta! surfaces around the bolts
and nuts for the right foot peg, brake pedal, kick-
starter pedal, and brake rod,

®Wipe off excess fubricant,

#0il lightly the end of each drive chain adjuster,
aWipe off excess oil,

#0i! lightly the carburetorlink mechanism and the choke
Hink mechanism,
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VALVE INSTALLED HEIGHT PROCEDURE TABLE

Measurcment
Probable Cause Recommendation
injet Exhavst

1. Check to be sure Dimension “A™ is at
least 4.7 mm. See CAUTION, Pg. 124,
2. Interchange valve to deeper cut valve

Less than Less than Valve stem ground seat, Remeasure,
29,68 mm 4G.68 mm previously 3. Grind valve face to drop it further

into valve seat. Remeasure.

4, Replace valve. Remeasure.

Assemble After  checking vabve

with ¢clearance, final shim may

this shim: be in this range:
39.68~39.72 mm | 40.68~40.72 mm 3.00 mm 3.00~3.40 mm
39.73~39.77 40,73~40.77 295 2.95~3.40
39.78~39.82 4(.78~40.82 2.80 2.50~3.35
39.83~39.87 40.83~ 40.87 285 2.85~3.30
39.88~3992 40.88~40.92 280 2.80~3.25
39.93~39.97 40.93~40.97 275 2.75~3.20
39.98~40.02 40.98~41.02 2,70 2.70~3.15
40.03~40.,07 41.03~41.07 2.65 2.65~3.10
40,08~40.12 41.08~41.12 Normalfacceptable 2.60 2.60~3,05
40.13~40.17 41.13~41.17 2.55 2.55~3.00
40,18~40.22 41.18~41.22 2.50 2.50~2.95
40.23~40.27 41.23~41.27 245 2.45~290
40,28 ~40.32 41.28~41.32 2,40 2,40~2.85
40.33~40.37 41.33~40.37 2.35 2,35~2.80
40,38 ~40.42 41.38~41.42 2,30 2.30~275
40,43~40.47 41.43~41.47 2,23 225~2.70
40.48~40.52 41.48~41.52 2,20 2.20~2.65
40.53~40.57 41.53~41.57 2,20 2,20~2.60

40,58 ~41.07 mm

41,58~42.07 mm

Wear or grinding of valve face
and valve seat allowed valve

to drop too far into valve seat.

1. Interchange valve to shallowest cut
valve scat. Remeasure.
2. Grind 0.5 mm maximum off valve

stem. See CAUTION, Pg. 124.

Remeasure.

More than

41.07 mm

Mare than
42,07 mm

Vatve face and valve seat worn

out or excessively ground,

1. Replace valve, Remeasure,
2. Replace cylinder head,

Remeasure.




TORQUE AND LOCKING AGENT

Tighten ail bolts and nuts to the proper torque using an accurate torque wrench. |f insutficiently
tightened, a boit or nut may become damaged or fall off, possibly resulting in damage to the motor-
cycie and injury to the rider. A boit or nut which is overtightened may become damaged, strip an

internal thread, or break and then fall out.

major bolts and nuts, and the parts requiring use of a non-permanent jocking agent.
When checking the tightening torque of the bolts and nuts, first loosen the bolt or nut by half

a turn and tighten to the specified torque.

The foliowing tabie lists the tightening torque for the

$6 P1.0

ENGINE
Locking § - . .
Part Agent () { Quantity ?ﬂef;(; %f';giltlnss? See Pyg.
Required ' 9
Balancer chain tensioner mounting N 2 0.9~ 1.1 78 ~ 95 in-lbs 66
holts 96 P1.0
Breather baffle plate bolts ° 2 0.45~ 065 38~ 48 in-bs 59
Breather cover bolt ¢8 P1.25 — 1 1.3~ 1.7 8.5~ 12.0 59
Camshaft cap bolts ¢6 P1.0 — 16 1.1~ 1.3 95~ 113 in-lbs 39
Camshaft chain guide holder bolts .

46 P1.0 * 2 1.1~13 g5~ 113 in-tbs 79
Camshaft sprocket bolts ¢6 P1.0 ® B 1.4~ 1.6 0.0~ 116 40
Clutch hub nut ¢20 P1.5 — 1 12~ 15 37~ 108 53
Clutch release mounting screws

6 P1.0 ¢ 2 - 55
Clutch spring bolts ¢6 P1.0 — b 0.8~ 1.0 59~ 87 in-lbs 54
Connecting rod big end cap nuts N

48 P0.75 - 4 3.6~4.0 26~ 29 79
Crankcase bolts

upper ¢8P1.0 . 3 0.9~ 1.1 78~ 95 in-lbs 68
lower ¢6P1.0 — 17 0.9~1.1 78~ 95 in-lbs 67
lower ¢10P1.5 - 8 3.7~43 27~ 31 67
Cylinder head bolts ¢6 P1.0 - 3 1.1~13 | 96~ 113 in-ibs 41
Cylinder head cover botis ¢6 P1.0 — 14 1.1~1.3 95~ 113 in-lbs 39 |
Cylinder head cover bracket bolts
¢8 P1.25
upper - 4 20~28 14,6~ 20.0 40
lower - 2 16~22 11.5~16.0 40
Cylinder head nuts ¢ 10 P1.25 — 8 38~42 27~ 30 a1
Dynamo armature Alien bolis o 3 0.9~ 1.1 78 ~ 95 in-lbs 46

N
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Locking ] )
Part Agent {e) | Quantity ?f(etrr_f) %f‘jﬁll;s:; See Pg.
Required 9
Dynamo rotor bolt {76 and '77)

$10P1.25 - 1 7.0~8.0 51~ 58 48
Dynamo fiywheel boit

(78 and later) 12 P1.25 - ! 12~14 87~ 101 48
Engine drain plug ¢12 P1.6 - 1 2.7~3.3 19.5~ 240 196
Engine mounting bolts 10 P1.5 - 5 3.4~ 4.6 25~ 33 28
Engine mounting bracket boits - -

48 P1.25 - 6 20~2.8 14.5~ 200 28
Engine sprocket nut 920 P1.6 - 1 7.5~85 54~ 61 56
Field coil mounting bolts .

46 P1.0 . 3 09~ 1.1 78~ 85 in-lbs 46
Neutra! indicator switch ¢ 12P1.5 - 1 1.3~ 1.7 95~120 57
Gil filter drain plug ¢8 P1.25 - 1 16~20 11.5~ 145 3
Qil filter mounting bolt ¢20P1.5 - 1 1.8~22 13.0~ 16.0 31
Qil pan boits ¢8 P1.0 — 17 09~ 1.1 78~ 856 in-lbs 61
Qil pressure indicator switch

PT1/8 - 1 1.3~ 1.7 95~ 120 102
Qil pressure relief valve ¢ 12 P1.25 . 1 1.3~ 1.7 956~ 12.0 74
Qil pump mounting bolts N - ,

46 P1.0. ¢ 3 09~ 1.1 78~ 95 in-lbs 851
Primary chain guide mounting

bolts 68 P1.25 . 4 - - 140
Ratchet gear arm stopper bolts ] 2 0.9~ 1.1 78~ 95 in-lbs 74
Return spring pin ¢8 P1.25 ® 1 — - 58
Shift drum positioning pin bolt ' N N

416 P1.0 - 1 3.2~38 23~ 27 68
Spark plugs ¢14 P1.25 - 2 25~3.0 18.0~ 22.0 9
Starter motor clutch mounting

bolts 8 P1.25 P 3 3.3~ 3.7 24~ 27 49
Starter motor igad terminal nuis .

66 P1.0 — 2 04~06 35~ 52 in-lbs B0
Starter motor mounting botts L oE

6 P1.0 ® 2 09~ 1.1 78~ 85 in-lhs 49
Timing advancer mounting bolt B 1 23097 165~ 19.5 52

$8P1.25




APPENDIX 203

CHASSIS
Locking
Agent (s}, ) .
Part Liguid | Quantity ’(“f(et;‘; %’E’:ﬁ? See Pg.
Gasket (x) g
Required
Brake pedal pivot cap nut ¢8 P1.25 - 1 16~22]| 11.6~16.0 -
Disc brake parts See Table 6 on Pg. 82,
Front axle clamp nuts ¢8 P1.25 - 4 16~221 11.5~16.0 80
- Front axle nuts ¢ 16 P1.5 - 2 7.0~9.0 51~ 65 80
Front brake light switch PT1/8 . 1 26~3.0! 19.0~220 102
Front fork bottom Allen bolts o % 9 20~26| 145~ 19.0 105
p10P1.0
Front fork clamp bolts
upper ¢8P1.2b - 2 1.6~221 11.5~16.0 103
fower ¢12P1.25 - 2 34~46 2b~ 33 103
Front fork top bolts 28 P1.0 - 2 25~3.0] 18.0~220 103
Handiebar clamp bolts ¢8 P1.25 - 4 1.6~221] 11.5~16.0 97
Pad mounting screws ¢6 P1.0 ) 2 - — 83,215
Rear axle mut 18 P15 - 1 10~ 14 72~101 18
Rear shock absorber mounting
upper cap nuts ¢ 12 P1.25 — 2 26~3b 19.0~ 25 109
lower bolts ¢ 10 P1.25 - 2 26~3.5 19.0~ 25 109
Rear sprocket nuts ¢ 10 P1.25 - 6 36~44 26~ 32 38
Spokes - a0 0.2~04 ] 17~ 36 in-lbs 94
Steering stem head bolt ¢ 16 P1.5 - 1 4.0~5.0 29~ 36 20
Steering stem head rear clamp bolt
48 P1.25 . — 1 1.6~22]| 11.5~16.0 20
Steering stem locknut ¢30 P1.0° : — 1 2.7~33 19.5~ 24 20
Swing arm pivot shaft nut |
516 P1.5 — 1 8~ 12 58~ 87 109
Torgue link nuts ¢ 12 P1.25 ' - 2 26~35 19~ 25 18
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The table below, relating tightening torque to thread diameter and pitch, lists the basic torque for
the bolts and nuts used on Kawasaki Motorcycles. However, the actual torgue that is necessary may
vary amoung bolts and nuts with the same thread diameter and pitch. The bolts and nuts listed on
Pgs. 201~ 203 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 Pgs. 201~ 203. All of these values are for use
with dry sclvent cieaned threads.

Coarse threads

dia {mm) pitch (mmj} kg-m ft-ths .
5 0.80 0.35~ 0.50 25~3b
6 1.00 06~09 45~86.5
8 1.25 16~22 11.5~16.0
10 1.50 3.1~42 22~ 30
12 1.75 54~75 39~54
14 2.00 83~115 60~ 83
16 2.00 13~ 18 94~ 130
18 2.50 18~ 25 130~ 181
20 2.50 26~ 35 188 ~ 253
Fine threads
dia {mm) pitch (mm) kg-m ft-lbs

5 0.50 0.35~0.50 25~35
& G.75 06~08 45~565
8 1.00 1.4~19 10.0~ 13.5
10 1.25 26~35 19.0~ 25
12 1.50 45~6.2 33~ 45
i4 1.50 7.4~102 54~ 74
16 1.50 11.5~ 16 83~ 116
18 1.50 17~23 123~ 166
20 1.50 23~ 33 166 ~ 239



TROUBLESHOOTING GUIDE

Engine Doesn't Start; Starting Difficulty
Starter motor not rotating
Starter motor defective
Battery voltage low
Relay not contacting or operating -
Starter button not contacting
Wiring open or shorted
lgnition switch defective
Engine stop switch defective
Fusc blown
Starter motor rotating but engine doesn't start
Starter motor clutch defective
Dynama rotor bolt loosened
Starter motor internal gear slipping
Engine won’t turn over
Valve sefzure
Cylinder, piston seizure
Crankshalt scizure
Connecting rod small end seizure
Connecting rod big end seizure
Transmission gear or bearing seizure
Camshaft seizure
Kickstarter return spring broken
Kick ratchet gear nol engaging
Primary chain broken
No fuel flow
Mo fue! in tank
Fuel tap turned off
Tank cap air vent obstructed
Fuel tap clogzed
Fuel linc clogged
Fioat valve clogged
Engine fiooded
Fuel level too high
Fioat valve worh or stuck open
Starting technigue faulty
{When flooded, kick with the throttle fuliy open
1o allow more air to reach the engine.)
No spark; spark weak
lgnition switch not on
Engine stop switch turned off
Battery voltage low
Spark plug dirty, defective, or maladjusted
Spark plug cap or high tension wiring defective
Spark plug cap shorted or not in good contact
Contact breaker points dirty or damaged
Contact breaker point gap maladjusted
Capacitor defective
lgnition coil defective
ignition or engine stop switch shorted
Wiring shorted or open
Compression low
Spark plug loose
Cylinder head not sufficiently tightened down
No valve clearance
Cylinder, piston worn
Piston rings bad (worn, weak, broken, or sticking)
Piston ring/land clearance excessive
Cylinder head gasket damaged
Cylinder head warped
Valve lifter seizure
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Valve sticking

Valve not closing

Valve spring broken or weak

Valve not seating properly (valve bent, warped, or
worn)

Poor Running at Low Speed

Spark wealc
Battery voliage low
Spark plug dirty, defective, or maladjusted
Spark plug cap ot high tension wiring defective
Spark plug cap shorled or not in good contact
Contact breaker points dirty or damaged
Contact breaker point gap maladjsuted
Capaciter defective
Ignition coil defective
Fuel/air Mixture incorrect
Pilot screw(s) maladjusted
Pilot jet, or air passage clogged
Air cleaner clogged, poorly sealed, ar missing
Starter plunger stuck open
Fuel level too high or too low
Fuel tank air vent obstructed
Carburetor hotders loose
Compression {ow
Spark plug loose
Cytinder head not sufficiently tightened down
No valve clearance
Cylinder, piston worn
Piston rings bad (worn, weak, broken or sticking)
Piston ring/iand clearance excessive
Cylinder head gasket damaged
Cylinder head warped
Valve lifter seizure
Valve sticking
Valve not closing
Valve spring broken or weak

Valve not seating properly {valve bent, warped, or

worn}
Other
Ignition timing maladjusted
Timing not advancing {spring broken or stretched)
Carburetors not synchronizing
Engine ol viscasity 1oo high
Brakes dragging

Poor Running or No Power at High Speed

Firing incorrect
Battery voitage low
Spark plug dirty, defective, or maladjusted
Spark plug cap or high tension wiring defective
Spark plug cap shorted or not in good contact
Contact breaker points dirty or damaged
Contact breaker point gap maladjusted
Capagcitor defective
lgnition coil defective
Ignition timing maladjusted andjor timing not

advancing

Contact breaker spring weak

Fuel/air mixture incorrect
Main jet clogged or wrong size
Jet needie or needle jet worn
Jet necdle clip in wrong position
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Fuel level too high or too fow

Needle jet bleed hole clogged

Air cleaner clogged, poorly sealed, or missing
Starter plunger stuck open

Water or foreign matter in fuel

Carburetor holders loase

Fuel tank air vent obstructed

Fuel tap clogged

Fue! linc clogged

Compression low
Spark plug loose
Cylinder head not sufficiently tightened down
Mo valve clearance
Cylinder, piston worn
Piston rings bad {worn, weak, broken, or sticking)
Piston ringfland clearance excessive
Cylinder head gasket damaged
Cyiinder head warped
Valve lifter sefzure
Valve sticking
Valve not closing
Valve spring broken or weak
Valve not seating properly (valve bent, warped, or
worn)

Knocking
Ignition timing maladjusted
Carbon built up in combustion chamber
Fuel poor quality or incorrect
Overheating

Miscetlaneous
Throttle valve won’t fully open
Vacuum pistons don’t slide smoothly
Damaged diaphragm
Ignition timing maladjusted
Timing not advancing
Balancer mechanism malfunctioning
Brakes dragging
Cluich slipping
Overheating
Engine oil leve! too high
Engine oil viscosity too high

Overheating
" Firing incorrect
Spark plug dirty, damaged, or maladjusted
tgnition timing maladjusted
Fuel/air mixture incorrect
Main jet clogged
Fuel level too low
Carburetor holders loose
Air cleaner clogged, poorly sealed, or missing
Compression high
Carbon built up in combustion chamber
Engine load faulty
Clutch slipping
Engine oil level too high
Engine oil viscosity too high
Brakes dragging
Lubrication inadequate

Engine oil level too low
Engine oil poor quality or incorrect

Ciutch Operation Fauity

Clutch slipping
Mo clutch lever play
Friction plates worn or warped
Steel plates worn or warped
Clutch springs weak
Clutch release maladjusted
Clutch inner cable catching
Clutch release mechanism defective
Clutch hub or housing unevenly worn
Clutch not disengaging properly
Clutch lever play excessive
Clutch plates warped or too rough
Clutch spring tension uneven
Engine oil deteriorated
Engine oil of toc high a viscosity
Engine il leve! too high
Clutch housing frozen on drive shaft
Clutch release mechanism defective
Loose clutch hub nut

Gear Shifting Faulty
Doesn’'t go into gear; shift pedal doesn’t return
Clutch not disengaging
Shift fork({s) bent or seized
Gear(s) stuck on the shaft
Shift drum positicning pin binding
Shift return spring weak or broken
Shift lever broken
External shift mechanism pawl broken
Shift return spring pin loose
External shift mechanism arm spring broken
Jumps out of gear
Shift fork{s) worn
Gear groove(s) worn ‘
Gear dogs, dog holes, andfor dog recesses worn
Shift.drum groove(s) worn
Shift drum positioning pin spring weak or broken
Shift fork pin(s) worn '
Drive shaft, output shaft, and/or gear splines worn
Overshifts :
Shift return spring pin loose
Shift drum positioning pin spring weak or broken
External shift mechanism arm spring weak or
broken

Abnormal Engine Noise

Knocking
[gnition timing maladjusted
Carbon built up in combustion chamber
Fuel poor quality or incorrect
Overheating
Piston slap
Cylinder/piston clearance excessive
Cylinder, piston worn
Connecting rod bent
Piston pin, piston holes worn
Valve noise
Valve clearance incorrect
Valve spring broken or weak
Camshaft bearings worn
Valve lifter worn
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Other noise Exhaust Smokes Excessively
Connecting rod small end clearance excessive White smoke

Connecting rod big end clearance excessive
Piston ringfs) worn, broken, or stuck

Piston seizure damage

Cylinder head gasket leaking

Exhaust pipe leaking at cylinder head connection
Crankshaft runout excessive

Engine mounts loose

Crankshaft bearings worn

Primary chain, chain guides worn

Starter motor chain worn

Balancer chain, chain tensioner worn
Camshafi chain tensioner defective
Camshaft chain, sprocket, guides worn
Camshaft chain requires adjustment
Balancer mechanism springs weak or broken

Abnormal Drive Train Noise
Clutch noise
Clutch housingffriction plate clearance excessive
Weak or damaged shock absorber spring{s)
Transmission noise
Bearings worn
Transmission gears worn or chipped
Metal chips jammed in gear teeth
Engine ofl insufficient
Kick ratchet gear not properly disengaging from
kick gear
Drive chain noise
Drive chain adjusted improperly
Chain worn
Rear andfor engine sprocket(s} worn
Chain tubrication insufficient
Rear wheel misaligned

Abnormal Frame Noise

Front fork shock absorber noise
Oil insufficient ar too thin
Spring weak or broken

Rear shock ahsorber noise
Shock absorber defective

Disc brake noise
Pad B loose
Pad A installed reversely
Pad surface glazed
Disc warped
Caliper seal defective
Cylinder damaged

Other noise
Brackets, nuts, bolts, etc. nor properly mounted

or tightened

Oil Pressure Indicator Light Goes On
Engine oil pump defective
Engine oif screen clogged
Engine oil level too low
Engine oil viscosity too low
Camshaft bearings worn
Crankshaft bearings worn
Oil pressure indicator light switch defective
Wiring defective
Relief valve stuck open

Piston oil ring worn

Cyiinder worn

Valve oil seal damaged

Valve guide worn

O rings at the cylinder oil passage orifice are
damaged

Engine oil level too high

Black smoke

Aijr cleaner clogged

Main jet tao large or falien off
Starter plunger stuck open
Fuel fevel too high

Brown smoke

Main jet taa small

Fuel level too low

Air cleaner ducts loose

Air cleaner poorly sealed or missing

Handling and/or Stability Unsatisfactory
Handlebar hard to turn

Steering stem locknut too tight
Bearing balis damaged

Race(s} dented or worn

Steering stem Jubrication inadequate
Steering stem bent

Tire air pressure too low

Handlebar shakes or excessively vibrates

Tire{s) worn

Swing arm bush and sleeve worn

Rim{s} warped, or not balanced

Spokes loose

Wheel bearing(s} worn

Handlebar clamps loose

Steering stem head bolt andfor clamp boit leose

Handlebar pulls to one side

Frame bent

Wheel misalignment

Swing arm bent or twisted

Steering stem bent

Front fork shock absorber(s) bent

Rightfieft front fork shock absorber oil level
uneven

Right/left rear sheck absorbers unbalanced

Shock absorption unsatisfactory

Taoo hard:

Front fork oil excessive

Front fork oil viscosity too high

Tire air pressure too high

Shock absorber maladjusted

Front fork shock absorber(s) bent

Too soft:

Front fork oil insufficient and/or leaking
Front fork oit viscosity too low

Front fork, rear shock absorber spring(s} weak
Rear shock absorber o]l teaking

Brakes Don’t Hold

Air in the brake line
Pad or disc worn
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Brake fluid leak

Contaminated pads

Brake fluid deteriorated

Primary or secondary cup defective
Master cylinder scratched inside

Battery Discharged

Battery faulty (e.g., plaies sulphated, shorted
through sedimentation, eclectrolyte leve! too
low)

Battery leads making poor contact

Load excessive {e.g., bulb of excessive wattage)

Rectifier defective

Ignition switch defective

Regulator defective

Armature coil open or short

Field coil open

Wiring faulty

Battery Overcharged
Regulator defective
Battery defective

NOTE: This is not an exhaustive list, giving every
possible cause for each probiem listed. It is meant
simply as a rough guide to assist the troubleshooting
for some of the more common difficulties. Electrical
troubleshooting is not covered here due to its com-
plexity. For electrical problems, refer to the appropriate
heading in the Maintenance Section,
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Suppliement

Disassembly

FRONT DISC BRAKE
NOTE: Refer to the CAUTION and WARNING (Pg.
82} for general disc brake information.

Pad Removal {78 and later models):

®Remove the caliper mounting bolts, lockwashers, and
flat washers (2 ea).

eLift the caliper off the disc, take out the mounting
screw for pad B, and remove the pad. A lockwasher
and metal plate also come off.

Wrong

Pad A instaltation . .
Correct E

Front

sAfter pad B is removed, slide the caliper holder to the
piston side and remove pad A.

Pad Installation:

#Remove the bleed valve cap on the caliper, attach a
clear plastic hose to the bleed valve, and run the other
end of the hose into a container.

#0pen (loosen} the valve slightly, push the piston in by
hand 2s far as it will go, and then ciose (tighten) the
valve, Wipe up any spilled fluid, and recap the bleed
valve.

oFit pad B, aligning the tongue on the pad with the
groove in the caliper. Install the metal piate, lock-
washer and mounting screw; using a non-permanent

locking agent on the screw.
%‘J‘%

#install pad A in the caliper holder.
NOTE: Fit pad A into the caliper holder so that the
shim on pad A is toward the front of the motorcycle.
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einstall the caliper, tightening the caliper mounting
bolts to 3.4~4.6 kg-m (25~33 ftlbs) of torque. Each
mounting belts has a flat washer and lockwasher.
#Since brake fluid was spitled when the bleed valve was
opened, check the fluid ievel in the master cylinder
and bleed the air from the brake system (Pg. 161).
®Check the front brake.

Do not attempt to drive the motorcyele
until a full brake lever is ohtained by
pumping the brake lever until the pads are against the
disc. The brake will not function on the first applica-
tion of the levar if this is not done.

Master Cylinder Disassembly
{778 and later models}

sRemove the screws (4}, take off the master cylinder
cap 2 and diaphragm &, and empty out the brake
fluid.

®Rzmove the locknut §3 and pivot bolt ¢f;, and remove
the brake lever 7%,

®Using a thin-bladed screwdriver or some other suitable
tool, press in the liner tabs which catch in the holes in
the master cylinder, and then remove the liner 0.

Front Master Cylinder

1. Screw 7. Banjo Bolt

2. Cap 8. Flat Washer

3. Diaphragm Plate 9. Hase Fitting

4. Diaphragm 10, Master Cylinder
5. Reservair 11. Pivot Bolt

6. Dust Cover 12. Brake Lever

©Pyll cut the piston and spring unit.

Master Cylinder Assembly MNotes:

1. Before assembly, clean all paris including the master
cylinder with brake fluid or alcohol (See CAUTION
— Pg. 82). Apply brake fluid to the parts removed
and to the inner wall of the cylinder.

2. Be sure that the piston stopper % is between the
piston and dust seal 74.

0
13. Locknut 19, Dust Seal
14, Spring 20, Liner
15, Primary Cup 27, Clamp
16, Piston 22. Flat Washer
17, Secondary Cup 23. Bolt

18. Piston Stopper
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Cutput Shaft {78 and tater madels):

Disassembly:

Pyl off the needle bearing outer race,

#Remove the circlip, and pull off the needle bearing,
steel washer, and copper washer.

®Pull off tst gear i,

#4th gear has three stee! balls assembled into it for
neutral positioning. To remaove this gear with the balls,
quickly spin the shaft in a vertical position while hold-
ing 3rd gear, and pull off 4th gear upwards.

#Remove the circlip 8, and pull off the splined washer
@8, 3rd gear 3%, and another splined washer 3.

#Remove the circlip4i, and pull off Sth gear 3.

#Remove the circlip 3, and pull off the splined washer
igand 2nd gear 4.

sRemove the autput shaft vall bearing 44 using the stem
bearing puller {special toal},

Assembly Motes:

1. Install the outpui shaft ball bearing using the trans-
mission circlip driver (special toai).

2. Replace any circlips that were removed with new
ones. Install the circlip so that its opening coincides
with one of the spiined grooves in the output shaft.
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Circlip, Splined Washer Installation @

Circlip Groove

Teeth of
Splined Washer

3. Install the splined washer so that its teeth do not
coincide with the circlip opening.

4. Do not use grease on the three balls during assembly;
these balls must be able to move freely.

5. Be sure that alf parts are put back in the correct se-
quence and ali circlips and splined washers are proper-
ly in place. Proper sequence starting with the engine
sprocket side is 2nd gear, splined washer, circlip, 5th
gear, circlip, splined washer, 3rd gear, splined washer
circlip, 4th gear, 1st gear, copper washer, steel washer,
needle bearing, circlip, and needle bearing outer race.

6. The output shaft gear sizes are opposite from those
of the drive shaft gears, the largest being st gear and
the smalfest, 5th gear.

Output Shaft Gears
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Maintenance

ENGINE LUBRICATION
Relief Valve (ball type)
Relief valve inspection _

Check to see if the steel ball inside the valve slides
smoothly when pushing it in with a wooden or other
soft rod, and see if it comes back to its seat by vaive
spring presstire.

NOTE: Inspect the valve in its assembled state. Dis-
assembly and assembly may change the valve perform-
ance.

If any rough spots are found during the abeve in-
spection, wash the valve clean with a high flash-point
solvent and blow out any foreign particles that may be
in the valve with compressed air.

If cleaning does not solve the problem, reptace the
retief valve as an assembly. The relief valve is precision
made with no allowance for replacement of individual
parts,

DISC BRAKES {’78 and later models)

The basic theory of the disc brakes on both 1976~
1977 models and 1978 and later modals is the same, so
that the following explanation covers only the service
data for the disc brakes on 1978 and later models.
NOTE: Refer to Pgs. 162~ 163 for other service in-
formance not specifically mentioned here.

Table 123  Master Cylinder Parts {‘78 and later modals)

- Front Spring Force

FRONT FORK ({78 and later models)

The theory of shock absorption of front forks is not
unchanged from 1976 ~ 1977 models, so that following
explanation covers only the service data different from
1976 ~ 1977 models.

240
160}
:m 1
= 120}~
.op
= .
80 / — :
40 // el
y. l‘
50 20 40 60 80 100 120 140
Compression {mm)
Fork oil

To drain out the old cil, remove the drain screw
from the lower end of the outer tube. With the front
wheel on the ground and the front brake fully applied
push down on the handlebar a few times to pump out
the oil. Install the drain screw, remove the rubber cap
and top bolt from the inner tube, and pour in the type
and amount of ail specified in Table 124. Check the oil
level and install the top bolt and rubber cap. If the oil is
below the specified level, add oil and recheck the oil
level,

NOTE: After the front fork oft is changed, before
checking the oil level, pump the forks several times
to expe! air frem the upper and lower chambers.

Single Disc Dual Disc (Optional)
Standard Service Limit Standard Service Limit
Cylinder Inside Diameter | 14.000~14.063 mm 1410 mm 15.870~15913 mm 1595 mm
Piston Outside Diameter | 13.957~13.984 mm 13.90 mm 15.827~15.854 mm 15.77 mm
Front { Primary Cup Diameter 14.2~14.6 mm 14.05 mm 16.15~1€.65 mm 16.00 mm
Secondary Cup Diameter | 1465~15.15 mm 14.50 mm 16.55~17.05 mm 16.40 mm
Spring Free Length ' 36.6~40.6 mm 34.7 mm




Table 124  Fork Oil
Filling fork oif capacity
When After disas- .
Type changing sembly and Oil Level
il completely dry
411 mm
SAE about
15W 150 cc 176 ~184 cc -from top of
inner tube

To check the fork oil level, first place a jack or stand
under the engine sa that the front wheel is raised off
the ground. Remove the rubber cap and top boit from
the inner tube. Insert a rod down into the tube, and
measure the distance from the top of the inner tube
to the oil level. If the oil is below the correct level,
add enough oil to bring it up to the proper level, taking
care not to overfill,

Fork Oil Level ,
Rod (lﬁ)

Oil Level

Spring tension

Table 125  Fork Spring Free Length
Standard Service Limit
496 mm 485 mm

CHARGING SYSTEM (78 and later models)

The charging system consists of a dynamo {an alter-
nator) and regulator frectifier.

The dynamo generates the current required by the
electrical circuits. The generated current is a single
phase alternating current (AC}, which is changed to
direct current (DC) and controlled by a solid state
regulator/rectifier unit to supply an even voltage to
the ¢circuit components.

There are a number of important precautions that
are musts when servicing the charging system. Cautions
that are applied to the individual sections are mentioned
in each section. Failure to observe these rules can result
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in serious system damage. Learn and observe ali the
rules in each sectior.

Charging System
adl

N

Rectifier |

| Regulator
L

When there are any problem indications in the charg-
ing system, give the system a guick initial inspection or
check before starting a series of time consuming lests,
or worse vet, rermoving parts for repair or replacement.
Such a check will often furn up the source of the trouble,

Make sure all connectors in the circuit are clean and
tight. Examine wires for sighs of burning, fraying, etc.
Poor wires and bad connecticns will affect electrical
system aperation. Check the dynamo and regulator/
rectifier for evidence of physical damage.

A worn out or badly suiphated battery will produce
numerous problems that cannot be corrected until the
battery is replaced. ALWAYS CHECK BATTERY CON-
DITION BEFORE CONDEMNING OTHER PARTS
OF THE SYSTEM. A FULLY CHARGED BATTERY
IS A MUST FOR CONDUCTING ACCURATE SYS-
TEMS TESTS.

Charging system malfunctions can be traced to either
the battery, dynama, regulator/rectifier, or the wiring.
Troubles may involve one unit or in some cases, all units.
Never replace a defective unit without determining what
CAUSED the failure. [f the failure was brought on by
some other unit or units, they too must be repaired or
replaced, or the new replacement wil! socon fait.

Initial inspection
Before making this test, check the condition of the
battery (Pg. 176). If the battery voltage is less than
12 volts, charge the baitery. Before starting the charging
voitage test warm up the engine to obtain actual dynamo
operating conditions.,
sUnlock the seat, and swing it open.
oS¢t the multimeter to the 20V DC range, and connect
the meter + lead to the battery + terminal and the
meter — lead to the battery -- terminal.
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#Start the engine, and run the engine at the rpm i Table
126, Note the veltage reading.

Fable 126 Charging Voliage
Meter Connections gzagé%grﬁn,
4 vy
aov pe | Meter (5 — Battery (¥) 1 a5y
feter { -} — Battery {—)

®if the reading is more than 16V, the regulator/rectitier
is defective, and should be replaced with a new one.
if the reading is less than 14V, check the dynamo
output (Pg. 220} and regulator/rectifier {Pg. 221} to
determine which part is defective.

Dynamo

The dynamo, fundamentally a single phase AC
generator, can be divided up into a moving part czalled
the flywheei &, which is taper fitted to one end of the
crankshati {8, .and a stationary part called the armature
&, which is located inside the flywheel and fixed to the
inside of the dynama cover /7. The flywheel has 6
permanent magnets evenly spaced in its circumference
to generate an alternating current with & cycles per
flywheel revolution,

Dynamo Construction

.

®

.

P
)

1. Dynamo Cover 6. Starter Sprociket
2. Allen Bolt 7. Allen Boft

3. Flywheel Bolt 8. Crankshaft

4. Dynamo Armature 8, Starter Ciutch
5, Dyname Flywheel 10, Starter Chain

Dynamo failure

If the battery, regulator/rectifier, leads, and connec-
tors are all good, but there is still low voltage or insuf-
ficient chargitig current, the dynamo may be defective.

There are three types of dyname fzilures:? short, open
{wire burnzd out), or loss in flywheel magnetism. A
short or open in the armaturs cofl will result in either

a low output, or no output at all. A loss in fiywheel
magnetism wiich may be caused by dreoping or hit-
ting the flywhesl, leaving it near an electromagnetic
field, or just by aging, wil! rasuit in low output,

Lrynamo output test
Before starting dynamo ouiput test warm up the
engine to obtain ackial dynamo operating condition.
sRemove the engine sprociet cover, and dissonnsct the
yellow leacs from the dynamo. Set the multimster
to the 250% AC scale, and connect the meter leads to
ihe yvellow lsads.

®Start the engine, run {t at the rpm giver: in Table 127,
and note the voltage reading. A much lower readmg
than that given in the akle indicates that the dynamo
is defective.

Tabkie 127 Dvnamo Gutsul
Wieter Reading @4,000 rom
250V AC about 75V

Armatire resistance check

eDisconnect 1he meter leads from the dynamo leads.
&5t the multimeter to the x T £2 range, and measure
for continuity between the yeliow leads. If thers is
more resistanice than shown in Table 128, or no meter
reaging, the armature has an open and mwst be re-

olaced.




Table 128 - Armaturs Resistencs
Meter Reading
x1Q about £.32 &

e®lUsing the highest resisiance range of the multimeter,

measure the resistance betwsen sach of the vellow
feads and chassiz ground. Anv meter reading loss than
infinity {eo} indicates a shori, necessitating armature
replacement.,

If the armaturs windings have normal resistance, but
the voltage check showed ine dynamo to be defective,
then the flywheel magnets have probably weakened, and
the flywheel must be replaced.

‘Regutator/Rectifier . _

"~ This motorcycle has a reguiator and rectifier as a unit.

The regulatorfrectifier functions cannot be checked

separately because it is a solid-state type, anc must be

replaced as a Unit should it baceme defective.

: mesvees Whimen inspesting the regulatorfrectifier,

: Q;SAUT’GN observe the following to avoid damage

" to the regulator/rectifiss,

1. Do rnot disconnect the yegulatorfractifier with the
ignition switch on. Thit may damape the regulatorf
rectifiar.

2. Do not disconnest the batiery leads while the engine
is running. This may damage the ragulator/restifier.

Regulator/Bectifier @

.

3
Vv

Reguiator Integrated Circuit

R

—_

The rectifier is used tc change the alternating current
{AC) from the dynamso to direct current {DC) for the
battery charging, ignition, lighting, and other circuits.
It contains two silicon dicdes and thyristers.  The
diodes and thyristors are connected in a brigge circuit
arrangement for efficient, fuli-wave rectification.

1. Dinde

The current of electrons flows oaly from the — io the
+ side of the diode. However, 2 defective dicde wili
conduct in both directicns {3 shoril or not conduct
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at all (an open}. If any of the diodes is shorted or
open, the wvoltage from the rectifier will be below
normai, and the battery may not be charged adequately.

Digde Current Fiow '

No current flows Current flows

2, Thyrister

The current of electrons wiil flow from the cathode
to the anode but will rot flow in the reverse direction,
The thyristor differs from a diode in two respects: (a)
even though a voltage of the correci polarity (negative
to cathode) may be applied, the thyrister will not
coduct until z signal is received af the gate input lead;
{b} once started, it will not stop conducting {even if
the gate leag signzl voltage stops) uniil the anode to
zathode voltage is removed or reversed,

Thyristor Bd 5
“

A {anodce) C (cathode)

G (gate)

The solid-state regulater limits dynamo output volt-
age to a maximum of 14.0~15.0 velts. Since it contains
no contacts or other moving parts, it does not wear
out and never needs to be adjusted, According to the
dynamo output, the regulator circuit sends signals to
the vectifier thyristors to keep the output voltage at
specified value.

{nspection
Before testing the regulatorfrectifier out of circuit,

check the charging voltage {Pg. 219) and the dynamo

output {Pg. 220). '

#Ramove the left side cover.

sWith the ignition switch turned off, disconnect the
reguiator/ractifier 3-pin connector,

alsing an ohmmeter, check. the resistance between the
biack lead and each vellow lead as shown in Tabie 129.
Tre resistance should be as shown in the table. If any
two ieads are low or high in both directions, the
regulatorfrectifier is defective and must be replaced. _
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Table 129  Regulator/Rectifier Resistance

Meter Connections Reading
. Meter (+) = Yellow Lead | less than
x18 Meter (—) ~ Black Lead 208
<1k Meter (+} - Black Lead more than
Meter () = Yellow Lead | 100 k{2

NOTE: If the regulatorfrectifier check is good with
the above procedure but still dees not appear to be
operating correctly in the circuit, check it by trial
replasement with 2 good unit.

IGMNITION SWITCH ('79 and tater model)
Testing the switch

Table 130 shows the internal connections of the igni-
tign switch Tor cach swilch position. To check the
switcly, disconnect the plug (6-pin) from the switch in
the headlight housing, and use an chmmeter to verity
that all the connections listed in the tabie are making
contact (zero ohms between those wires), and that no
other wires are connected. If there are any opens or
shorts in the switch, replace it with new one.

Table 130  Ignition Switch Connection
Color | Brown | White | Yellow | Blue Red
OFF -
ON | @ity | @t

d

PK §
Lead TL3 BAT, IG. TL1 TL2
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