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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 mai and repair sati y; the adj , mai 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 starting work, and then do the
work carefully in a clean area. Whenever special tools or equipment is specified, makeshift tools or
equipment should not be used. Precision measurements can only be made if the proper 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.

[WARNING | This warning symbol identifies special instructions or procedures which, if not correctly
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, o 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 usually the
reverse of disassembly and removal, assembly and installation are not explained in detail in some
cases. Instead, assembly notes and installation notes are provided to explain special points.
(3) Maintenance and Theory of Operation
The procedures for inspection and repair are described in detail in this section. An explanation
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 miscellaneous 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 KZ750 presently on the market, there may be
minor discrepancies between some vehicles and the illustrations and text in this manual. Major changes
and additions pertaining to later year units will be explained in a supplement following the appendix
or by a new edition.

Places marked with an asterisk (#) indicate where the latest revisions or additions have been made
in the text over the previous edition.
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Specifications
Dimension
Overall length us 2,150 mm
European 2,180 mm
Overall width us 855 mm
European 815 mm
Overall height us 1,195 mm
European 1,115 mm
Wheelbase 1,450 mm
Road clearance us 145 mm
European 155 mm
Dry weight 218 kg
Fuel tank capacity 145 ¢
Performance
Climbing ability 26°
Braking distance 12 m @50kph
Minimum turning radius 25m
Engine
Type DOHC 2 cylinder, 4 stroke, air-cooled
Bore and stroke 78.0 x 78.0 mm
Displacement 745 cc
Compression ratio 8.5:1
Maximum horsepower 55 HP @7,000 rpm, © 51 HP @7,000 rpm
Maximum torque 6.0 kg-m @3,000 rpm, (©) 6.1 kg-m ©3,000 rpm
Valve timing
Inlet Open 30° BTDC
Close 50° ABDC
Duration 260°
Exhaust Open 70° BBDC
Close 30° ATDC
Duration 280°
Carburetors Mikuni BS 38 x 2
Lubrication system Forced lubrication (wet sump)
Engine oil SE class SAE 10W40, 10W50, 20W40, or 20W50
Engine oil capacity 40¢
Starting system Electric and kick
Ignition system Battery and coil
\gnition timing From 5° BTDC @1,000 rpm to 30° BTDC @3,750 rpm
Spark plugs NGK B6ES or ND W20ES-U
Transmission
Type 5-speed, constant mesh, return shift
Clutch Wet, multi-disc
Gear ratio:  1st 2.33 (35/15)
2nd 1.63 (31/19)
3rd 1.27 (28/22)
4th 1.04 (26/25)

5th 0.89 (24/27)
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Primary reduction ratio 2.48 (57/23)
Final reduction ratio 2.38 (38/16)
Overall drive ratio 5.23 (@Top gear)
Electrical Equipment
Generator (Dynamo) Nippon Denso 037000-1330
Regulator Shindengen SH221-12
Ignition coil Nippon Denso AJPG36
Battery Nippon Denchi GM14Z-3A (12V 14AH)
Starter Mitsuba SM-224
Headlight type us Sealed Beam
European Semi-sealed
Headlight us 12V 50/35W
European 12V 45/40W
Tail/Brake light us 12V 8/27W (3/32 CP)
European 12V 5/21W
Speedometer light 12V 3.4W
Tachometer light 12V 3.4W
Neutral indicator light 12v 3.4W
High beam indicator light 12V 3.4W
Turn signal/Running
position lights us 12V 23/8W
Turn signal lights us 12V 23W
European 12v 21w
Turn signal indicator light 12V 3.4W
0il pressure indicator light 12V 3.4W
Brake light failure indicator light 12V 3.4W
lorn 12V 2.5A
City light European 12V 4w
Frame
Type Tubular, double cradle
Steering angle 39° to either side
Castor 26.5"
Trail 105 mm
Tire size Front 3.25H-19 4PR
Rear 4.00H-18 4PR
Suspension Front Telescopic Fork
Rear Swing arm
Suspension stroke Front 140 mm
Rear 80 mm
Front fork oil capacity (each fork) 176~ 184 cc
Front fork oil type SAE 15W
Brakes
Type Front and Rear Disc brake
Effective disc diameter ~ Front 250 mm
Rear 230 mm

(@: German model
Specifications subject to change without notice, and may not apply to every country.
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Running Performance Curves
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Adjustment

SPARK PLUGS
Neglecting the spark plug eventually leads to difficult
starting and poor performance. If 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 removed for inspection, cleaning 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 specified 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 also 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 clectrode, with a suitable tool to obtain the
correct gap.
Spark Plug Gap

0.7~08mm

eTighten the spark plugs in the cylinder head with
2.5~3.0 kg:m (18.0~22.0 ftdbs) of torque.

NOTE: Refer to electrical maintenance section, page

181, for detailed spark plug information.

IGNITION TIMING

Incorrect ignition timing can cause poor performance,
knocking, overheating, and serious engine damage. Peri-
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 contact 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 clean paper or cloth or using
an oil-free solvent. A business card soaked in trichloro-
ethylene can be used to remove traces of oil. To repair
light damage, use emery cloth or an oilstone. I the
points are badly worn down or damaged, or if the
spring is weak, replace the contact breaker.

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

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

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

i LS €Y,

uge

elf the gap is incorrect, loosen the contact breaker
base screw just enough to allow the base to move.
Open the points 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 angle tester):
The most precise means to 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.
NOTE: The dwell angle is the angular range for which
the contact breaker heel is off the cam lobe.  This allows
the current to flow in the ignition coil primary winding.
®Remove the contact breaker cover.
eClean the points with clean paper or cloth or using
an oil e Lolvent. A budiness card soakd In tichloro:
ethylene can be used to remove traces of oil. To repair
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light damage, use emery cloth or an oilstone. If the
points are badly worn down or damaged, or if the
spring is weak, replace the contact breaker.
sLubricate point cam oil felt sparingly with suitable
point cam lubricant. Do not overlubricate. Replace
oil felt if it is worn.
eConnect the dwell angle tester (-) lead to chassis
ground (such as the frame or crankcase) and the (+)
lead to the contact breaker terminal.
®f the dwell angle tester is calibrated in degrees, turn
the selector knob to the lowest cam lobe setting.

eStart the engine, and let it idle (below 1,050 rpm).

Make sure that no tools, clothes, or meter

leads ever touch the spinning crankshaft.

Touching the crankshaft of a running engine could

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 multiplied by the cam
lobe number to obtain the true dwell angle.

Table 1 R

batween Selector Knob Setting
and Meter Reading

Selector Knob Setting | Dwell Angle Tester Reading
1oyl 185.0~200.0°
2cyls. 92.5~100.0°
3cyls. 61.5~66.5°
4cyls. 46.5~50.0°

+ Running the engine at idling speed.

®f the dwell angle is not the same as the specification,
loosen the contact breaker base screw just enough 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 screw.

@Stop the engine, disconnect the tester.

Timing Test (Static):

Check the point gap, and adjust if necessary.

eWith the ignition switch turned off, turn the engine
stop switch to one of the “OFF” positions to make
the ohmmeter flicker easier to read.

#Turn the crankshaft so that the “F” mark on the timing
advancer is aligned with the timing mark as shown in
Fig. 5.

“F" Mark

T

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.

\NEFEE

Contact Bmakavﬂ'urmmzl

Loosen the stator plate screws (3) just enough to
allow the plate to move,

Using a screwdriver on the adjusting plate pry point,
tum 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
this point, tighten the stator plate screws (3).

lTummg the crankshaft counterclockwise, check to see

“F" mark is aligned with the
mc ncedle jumps.  If not, readjust.

timing mark when



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

Timing Test (Dynamic)

Check the point gap, and adjust if necessary.

eConnect 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.

1. Ignition Coil

2. Spark Plug Lead
eStart 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 aligned
for correct high rpm ignition timing. If 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).

3. Strobe Light

Advanced Tiding M

Check the point gap.
elnstall the contact breaker cover.
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CAMSHAFT 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 adjustment.

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)
move 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 (clack-
wise). Turning the crankshaft backwards may cause
improper adjustment.

®Loosen the locknut, and screw in the push rod guide
until the ends of the push rod guide and push rod

are flush.

Cam Chain Tensioner

w ™

1. Locknut
2. Push Rod Guide
3. Push Rod
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Be sure that the ends are flush. Never
CAUTION} overtighten the push rod guide after the

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

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

eInstall the contact breaker cover.

VALVE CLEARANCE

Valve and valve seat wear decreases valve clearance,
upsetting valve timing. If 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 cause 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 disassembly.

When carrying 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:

®Remove the fuel tank (Pg. 32).

®Remove the spark plug cap from both plugs.

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

®Take out the bolts, nuts, flat washers, and lock washers,
and remove the brackets connecting the cylinder head
cover to the frame (Fig. 105).

®Remove the cylinder head cover bolts (14), and lift the
cover off the cylinder head and out of the way (Fig.
107).

‘®Remove the contact breaker cover.

eUsing a 17 mm wrench on the crankshaft and checking
one valve at a time, turn the crankshaft so that the
cam lobe (highest part of the cam) is pointing directly
away from the valve lifter.

Valve Clearance Measurement

1. Valve Lifter
2. Cam Lobe

®Measure the clearance between the cam and the shim
in the top of the valve lifter. The correct clearance is
0.05~0.10 mm.

eif 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.

eUse the valve lifter holder (special tool), according to
the following instructions, to hold the valve lifter

down; and then remove the  shim.

OTum 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.

oTurn the crankshaft so that the cam is pushing the
lifter down.

oFit the tool in place.

Valve Lifter Holder @

1. Valve Lifter
2. Shim

3. Camshaft
4. Valve Lifter Holder



oTurn the crankshaft in the proper direction so that
the cam points away from the lifter, and remove the
shim.
NOTE: The camshaft rotates in the same direction as
the crankshaft.
When the valve lifter holder is fitted to a
CAUTIONS valve sssembly, and the crankshaft is
turned to rotate the camshaft, it MUST be turned so
the cam lobe turns away from the tool. If it is turned
toward the tool, serious engine damage can result.

NOTE: If the camshafts are unbolied instead of using
a special tool to remove the shims, see information on
valve timing (Pg. 119) and camshaft installation (Pg. 38 )
before tightening the shafts in place.

Check the present shim thickness (shim size) which is
printed on the shim surface, and referring to the Valve
Adjustment Chart (Pg. 199), select a new shim which
brings valve clearance within the specified limits.
Shims are available in sizes from 2.2~ 3.4 mm, in
increments of 0.05 mm.

eimert the new him onthe vale liter 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
CAUTIONE  spim. This may cause the shim to pop
‘ot 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
incese clearance, the valv seat is probably wom.
In this case, (a) repair the valve seat (Pg. 125),
(6) grind down the stem lightly (Pe. 123), (¢) then
recheck the clearance.

THROTTLE CABLES

There are two throttle cables, the accelerator cable
for opening the butterfly valves and decelerator cable
for closing them. If the cables are too loose from
either 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

ADJUSTMENT 13

open fully at full throttle. On the other hand, if the

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

and the idling speed will be erratic.

To adjust the throttle cable play

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

[ N

®Turn out the decelerator throttle cbale adjusting nut 3
turns. There must still be play in the throttle grip; i
there s not, loosen the locknut at the lower end of the
decelerator cable, turn in the adjuster to create a small
amount of play, and retighten the locknut.

®Turn out the decelerator throttle cable adjusting nut 3
turns.  There must still be play in the throttle 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.

Locknut @

‘4—2~3mm

Decelerator, Cable Adjusting Nut
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CARBURETORS

Although some 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

necessary steps for obtaining proper carburetor syn-
chronization.

When the idling speed is too 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 unstable
idling, sluggish _throttle response, and reduced engine
power and performance.

The following procedure consists of four parts:
preliminary checks, preliminary adjustment (sometimes
n:ccssdry], idling adjustment, and carburetor synchro-
nizatio

Preliminary Checks:
®In 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

g, 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:
®Remove 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 inspection, 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.

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

CTighten the locknut.

oBack 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 be readjusted later.

sinstall the carburetors (Pg. 33), and check the play
in the cables (Pg. 13).

Idling Adjustment:

®Turn in the pilot screw of each carburetor until it
seats lightly, and then back it out 1% turns,

eStart the engine, and warm it up for 5 minutes.

eAdjust 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 turn in or out from the speci-
fied pilot screw setting.

odiuet. ling spesd 16 950 ~1,050 rpm by tur
the idling screw.

2



CCheck to see if the engine rpm rises when the pilot
screw positions are altered. If it rises, repeat the
last two steps alternately until the engine is idlin
satisfactorily, and engine speed cannot be increased
by further adjustment of the pilot screws.

Open 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

either 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
an unsafe riding condition.

Carburetor Synchronization:

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

: 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. I 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.

Wm Use extreme caution when working with
-gamImE, open fuel lines, etc. to avoid

afire or explosion.

Without Vacuum Gauges:
eStart the engine, and warm it up for 5
®Perform idle adjustment (Pg. 14).
eListen to exhaust noise, and place your hands at the
rear of the mufflers to feel exhaust pressure.

utes.

@If 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

ADJUSTMENT 15

the balance adjusting screw position with the balance
adjuster (special tool) to minimize the difference in
noise o exhaust pressure (Fig. 23).

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

eRe-check the exhaust noise and pressure, and if there
is a difference between the cylinders, repeat the last

2 steps.
eWhen the adjusting screw s properly positioned,
tighten the locknut, stop the engine, and install the
fuel tank (Pg. 32).

With Vacuum Gauges:

eStart the engine, and warm it up for 5 minutes.

ePerform idle adjustment (Pg. 14).

eRemove the hose from the vacuum gauge attachments
on the carburetor holder, and attach the vacuum gauges.

Vacuum Gauge

With the engine running at idling speed, close the
vacuum 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.

®if there is a difference of more than 2 cm Hg between
the two gauges, stop the engine, remove the fucl
tank (Pg. 32).

With 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
2cm Hg.

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

Recheck the difference in vacuum gauge readings, and
if there is a difference of more than 2 cm 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.

Detach the vacuum gauges, and install the hose on the
intake manifold vacuum gauge attachments,

einstall the fuel tank (Pg. 32).

CLUTCH

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

Clutch plate wear also causes the cluich to go out

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

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

To avoid a serious burn, never touch the
engine or exhaust pipes during clutch
adjustment.
Toadjust the clutch:
eScrew in fully the locknut and adjusting nut at the
center of the clutch cable to give the cable plenty of

play.

Loosen the knurled locknut at the clutch lever just
enough so that the adjuster will turn freely, and then
turn the adjuster to make a S~6 mm gap between the
adjuster and knurled locknut.

eRemove the clutch adjusting cover.
®Loosen the locknut, and back out the clutch adjusting
screw 3 or 4 turns until the screw turns without drag,

eTum the adjusting screw in until 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.

eMake 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 clutch would not disengage.

.

Clutch Outer Cable

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

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

Adjuster

elnstall the clutch 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
for high speed riding, riding on bad roads, or ri

a passenger. Shock absorbers adjusted either too soft

or too hard adversely affect riding comfort and stability.

To adjust the rear shock absorbers:

#Tum 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,

eCheck to see that both adjusting slceves are turned
to the same relative position.

they are not adjusted to the same

position, an unsafe riding cone may

result.

DRIVE CHAIN

Chain and sprocket wear causes the chain to stretch,
which results in power loss, accelerated ch
sprocket wear, and increased noise. A chain that has
been adjusted too 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 is tightest, and measure the vertical movement

way between the sprockets. If it s 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

1. A chain worn past the service it

CAUTIONE ™ (pg, 155) must be replaced. Such wear

Gannot b adequately compensated for by adjust-
ment.

2. Take care not to damage the brake hose. Damaging
the brake line greatly reduces the brake line strength
and causes brake fluid leakage, resulting in the loss of
brake contro

eRemove the axle cotter pin, and loosen the axle nut.

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

eLoosen the 36 mm caliper holder slceve nut.

®Laosen the left and right chain adjuster locknuts.

®If the chain is too tight, back out the left and right
chain adjuster bolts, and kick the wheel forward until
the chain s t0o loose.
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Turn 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
leftchain adjuster should align with the same swing
arm mark that the right chain adjuster notch aligns
with.

/Locknut

Tighten both chain adjuster locknuts, and then tighten
the caliper holder sleeve nut securely.
Tighten the caliper sleeve nut prior to
tightening the axle nut. I the nut tight-
ening order is reversed, the rear axle will not be securely
mounted on the swing arm. This may cause misalign-
ment of wheels, and result in loss of control.
oTighten the axle nut with 10~ 14 kgm (72~ 101
ft-lbs) of torque
Rotate the wheel, measure the vertical movement again
at the tightest position, and readjust if necessary.
einsert a new cotter pin through the axle nut and axle,
and spread its ends.
eTighten the torque link rear nut with 2.6 ~3.5 k
(19.0 ~25 ft-lbs) 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
pedal assembly itself, or in case of disassembly. Ex-
cessive play must be taken 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 lines (Pg. 161)

Front Brake Lever

NOTE: There are no parts that require adjustment on
the front brake of 1978 and later models

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

eLoosen the locknut, turn 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 kgm (13.0~16.5 ft-lbs)
of torque.

®Bend back part of the washer over the side of the
locknut.

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.
1f itis t00 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.



Rear Brake Pedal Play

The brake pedal should have 8~ 10 mm of free play
from the rest position before the push rod contacts the
master cylinder piston.

oTo adjust play, loosen the locknut and turn the push
rod. Tighten the locknut.

®Check the rear brake light switch.

oCheck 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
adjustment 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 light should go on after 15 mm of pedal
travel.

-
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15 mm 4

®Adjust the switch so that the brake light 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.

ADJUSTMENT 19

To avoid damaging the electrical con-
CAUTION} nections inside the switch, be sure that

the switch body does not turn during adjustment.

STEERING

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

If the steering is too tight, it will be difficult to turn
the handlebar quickly, the motorcycle may pull to one
side, and the steering stem bearings may become
damaged. If the steering is too loose, 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
cither 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 pull the fork end back
and forth; if play is felt, the steering is too loose.

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 bolts (2) to free the
fork tubes from the steering stem base during adjust-
ment.

®Loosen the steering stem head bolt, clamp bolt, and
steering stem locknut using the stem nut wrench
(special tool) 1 or 2 turns until it turns without drag.

-

%
Steering Stem-Head Bolt

eTighten the stem locknut to 2.7~3.3 kg-m (19.5~24.0
ftbs) of torque.

NOTE: If a suitable torque wrench is not available,

tighten the steering stem locknut lightly (until it just

becomes hard to turn), and then continue for another

1/16 turn (about 20° travel) from that point.

eTighten down the steering stem head bolt to 4~5 kg-m
(29~36 ftIbs) of torque.

eTighten the steering stem head clamp bolt to 1.6~2.2
kg (11.5~16.0 ft-Ibs) of torque.

eTighten the front fork lower clamp bolts (2) to 3.4~

4.6 kgm (25~33 ftIbs) of torque.

#Check the steering again. If the steering is too tight
or too loose in spite of correct adjustment, inspect
the steering stem parts according to 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.
®Remove the wheel (Pg. 79 or 87).
Check that all the spokes are tightened evenly and the
rim runout is within the service limit (Pg. 154).
Suspend 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

stop of its own accord in various positions, it is well
balanced.

®However, if the wheel always stops in one position,
attach a balance weight loosely to the marked spoke.

®Rotate 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 goes up, replace
the weight with the next heavier size. If the wheel
rotates and the weight goes down, replace vie 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
s turn to see if the wheel is correctly balanced.
Repeat the entire procedure.as many times as necessary
to achieve correct wheel balance, and then clamp on
the balance weights firmly using pliers.
eMount the wheel-back onto the motorcycle (Pg. 80 or
87)



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

2. When removing a tire from a rim, mark the valve stem
location 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. I not properly adjusted horizontally,
the beam will point 1o one side rather than straight
ahead. I adjusted too low vertically, neither low nor
high beam will illuminate the road far enough ahead.
If adjusted too high vertically, high beam will fail to
illuminate the road close ahead, and low beam will blind
oncoming drivers.

Horizontal Adjustment:

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

Vertical Adjustmen
sLoosen the headlight housing mounting bolts.
Loosen the mounting bolts underncath the headlight.
Move the headlight up or down until the vertical aim
is correct, and tighten the bolt to hold it there.

oTighten the headlight housing mounting bolts.

ADJUSTMENT 21

HORN

The horn contacts wear down after long 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 of the electrical system
is functioning properly, the horn must be replaced. It

cannot be disassembled.
Do not turn the adjusting screw in too
CAUTIONS far, ‘since doing so increase horn
current with the possibility of burning out the horn coil.
eDisconnect the horn leads, and connect an ammeter
in series to the horn circuit. The + ammeter lead goes
to the horn terminal lead and the — ammeter lead to
the remaining black lead. Connect the brown lead and

the remaining horn terminal together.

Horn Button

Horn Current Measurement

Ammeter

Fuse

®Fully loosen the adjusting screw locknut.

lack.Horn leads,

#Turn on the ignition key, and keep the horn button
pressed while turning the horn adjusting screw. Adjust
for the best horn sound while keeping the current
between 2.0~ 3.0 amperes.

eTighten the adjusting screw locknut,

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

ed incorrectly or if any cable or other part is touching it



22 DISASSEMBLY

Disassembly

INTRODUCTION TO 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 removal and disassembly, clean the motorcycle. 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, clean 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 all 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.

(6) 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.

(7) Battery Ground
Before performing any di fons on the 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, always turn it in the direction of normal rotation; which
is counterclockwise, viewed from the right side of the engine. This will ensure proper adjust-
ments.
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(9) Lubrication
Engine wear is generally at its maximum while the engine is warming up and before all the
rubbing surfaces have an adequate lubricative film. During assembly, oil should be applied to
any bearing surface which has lost its lubricative film. Old grease and dirty oil should be cleaned
off. Deteriorated grease has lost its lubricative quality and may contain abrasive foreign particles.

(10) Press
A part installed 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 will go into place smoothly.

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

(12) Gasket, O Ring
When in doubt as to the condition of a gasket or O ring, replace it with a new one. The mating
surfaces around the gasket should be free of foreign matter and perfectly smooth to avoid oil or
compression leaks.

(13) Liquid 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 block the engine oil passages and cause serious engine damage.

(14) Ball Bearing, Oil Seal, Grease Seal Installation
When installing a ball bearing, the bearing race, which is affected by friction, should be pushed
by a suitable driver. This prevents severe stress on the balls and races, and prevents races and
balls from being dented. Press a ball bearing until it stops at the stopper in the hole 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 eTurn the fuel tap to the “OFF” position, slide down
Removal: the hose clamps, and pull the fuel hoses (2) off the tap.
eWith the motorcycle up on its center stand, place an eUnlock the seat and swing it open.

oil pan beneath the engine, and remove the engine eUnhook the rubber retaining band, first lift up the rear
drain plug to drain out the oil. end of the fuel tank about 30 mm and then pull the

fuel tank off towards the rear.

*eAftr draining the oil, repace the drain plug with 1ts oPull 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 ftbs) of torque. ®Remove the left foot peg nuts and washers (2 ea), and

@Pull off the right and left side covers. remove the foot peg.
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Check to see that the transmission is in neutral, then
take out the shift pedal bolt, and remove the shift pedal.

®Remove the engine sprocket cover bolis (4), and pull
the cover free from the crankcase.

Pull out the engine sprocket cover knock pins (2),
if they are left on the engine side.

NOTE: This procedure prevents the knock pins from
catching the engine mounting bracket when the engine
is lifted up.

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

®Pull out the clutch cable through the engine and the
frame, and situate the cable so that it will not get
damaged during engine removal.

®Loosen both clamps that secure the muffler connecting
pipe to the mufflers.

®Remove the left muffler collar nuts (2), and slide the
muffler collar off its cylinder head studs.

®Remove the left rear foot peg nut and flat washer to
complete muffler removal. - Also, remove the muffler
collar, gasket, and split keeper.

®Remove the right front foot peg, right rear foot peg,
and right muffler as in the same way as described above.

eUnscrew the tachometer cable from the cylinder head
and pull off the cable from the cylinder head.

@Take out the cotter pins from the rear torque link nut
and the rear axle nut.

®Loosen the rear torque link nut, rear axle nut, caliper
holder sleeve nut, and chain adjuster bolt locknuts, and
then turn out the chain adjuster bolts in order to give
the chain plenty of play. Kick the wheel forward
until the chain is slack. This will facilitate removal
of the engine sprocket.
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eStraighten the side of the toothed washer that is bent
over the side of the engine sprocket nut.

®Hold the engine sprocket steady using the engine
sprocket holder (special tool), and remove the engine
sprocket nut and toothed washer. Pull off the engine
sprocket from the drive chain.

®Loosen slightly the straps which hold the blue contact
breaker lead to free it from the frame.

®Remove the nuts, lock washers, and flat washers, and
pull out the bolts. Remove the brackets connecting
the cylinder head cover to the frame. Each bolt has
another flat washer on the bolt head side and the left
bracket has the ignition coil on it.

@Disconnect the field coil plug and armature plug from
their sockets on the electrical panel (1976 and 1977
models).

®For 1978 and later models disconnect the dynamo
armature yellow leads (2) near the neutral indicator
switch.
eRemove the battery band, and first disconnect the
ground negarive (—) lead terminal and then the positive
(+) lead terminal from the battery.
If the battery leads are removed in the
CAUTIONS roverse order given here and the positive
(+) lead touches the frame or other ground parts while
the negative (—) battery lead is still on the battery
terminal, the cable could burn out and may cause fire
The battery lead removal must be begun with the
negative (—) lead and it must be kept away from the
battery terminal once it has been disconnected.

®Remove the battery from the motorcycle.

sUnbolt the battery housing mounting bolts (4). Each
bolt has a lock washer and a flat washer.

Disconnect the black/yellow leads between the air
cleaner housing and the battery housing (1978 and
later models).

#Remove the turn signal relay from the battery housing
and complete the battery housing removal.

Slide the rubber cap out of place, remove the nut and
lock washer, and remove the starter lead from the
starter relay terminal.

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

Removing the throttle cables from the
carburetors without enough cable play,
may cause throttle cable damage.
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®Loosen the carburetor holder clamp for cach carbu-
retor. Loosen the clamp that connects cach air cleaner
duct to its carburetor and slip it out of place.

osiip the carburetors down to the right side of the
motorcycle and out.
eLoosen the throttle cable adjuster locknuts, screw
the accelerator throttle cable adjuster out of its
bracket, and slip the tip of its inner cable out of
the pulley. Then do the same with the decelerator
cable to complete carburetor removal.

If, when screwing out the accelerator
CAUTION throttle cable adjuster there becomes no
cable play, screw in fully the decelerator throttle cable
adjuster and then continue the accelerator throttle cable
removal.  This is to prevent inner cable breakage.

oSlide the clip out of place and remove the breather
hose from the breather cover.

eScrew off the air cleaner cap.

®Remove the air cleaner housing mounting bolts and
washers (2), and with some sort of cord, secure the
air cleaner housing up into a position which will not
hinder removal of the engine,

eDisconnect the rear brake light switch leads (blue and
brown) and slide its leads free from the frame through
the straps.

a
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®Remove the rear brake light switch spring

®Remove the rear master cylinder mounting bolts, lock
washer, and flat washers, loosen the brake pedal ad-
justing bolt locknut, and back out the adjusting bolt
until the pedal is held down out of the way.
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®Remove the bolt and lock washer, and remove the
battery negative ground lead from the engine.

1. Front upper mounting bolt
2. Rear upper mounting bolt
4. Rear lower mounting bolt
5. Front lower mounting bolt

®Remove the cylinder head cover bolts (14), and take

off the cylinder head cover. Two spark plug lead
clamps are held in place with two cylinder head cover
boits.

®Remove the rear upper mounting bolt nut 2 and lock
washer.

®Remove the bolts @), ® (4) and lock washers (4),
and remove the rear upper and front upper mounting
brackets on the right side.

eRemove the rear lower and front lower mounting bolt
nuts , 5 and lock washers.

@Pull 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, clutch cable, tachometer cable, contact
breaker point lead, dynamo armature wiring, field coil
wiring, throttle cables.

®Lift 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
lower right front engine mounts.

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

®Remove the upper front mounting bolt 1 and lock
washer on each side. Each bolt has a nut plate.

1. Front upper mounting bolt

2. Rear upper mounting bolt nut

3. Rear upper mounting bracket bolts

4. Rear lower mounting bolt nut eLift up the right side so that the oil pan at the bottom
5. Front lower mounting bolt of the engine clears the frame, and pull the engine out
6. Front upper mounting bracket bolts diagonally upward to the right, taking ample care not
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to damage the camshaft chain and the camshaft
sprocket.

Installation:

®Place the engine into the frame the reverse of how it
was removed.

elnstall the rear upper and the front upper mounting
brackets, and tighten four bracket bolts 3, ® loosely.
The rear two bolts and front two nuts have lock
washers,

sLifting the engine as necessary so that the mounting
bolt threads do not get damaged, insert the five engine
mounting bolts and tighten them loosely. The front
upper mounting bolts 1 and the other three nus 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
mounting bracket.

eTighten the engine mounting bracket bolts (4) to 2.0
~2.8 kgm (14.5~20.0 ftbs) of torque, and then
tighten the engine mounting bolts (5) to the torque
specified in Table 2

®Apply 2 liquid gasket to the circumference of cach
cylinder head rubber plug, and fit them in place.

einstall the cylinder head cover with a new cylinder
head cover gasket. The arrow on the cover must point
towards 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 install the spark plug lead clamps (2) when
the cylinder head cover is installed.

eScrew in the brake pedal adjusting bolt and install the
rear brake master cylinder. Each master cylinder
mounting bolt has a lock washer and a flat washer.

eMount the rear brake light switch spring.

®Run the rear brake light switch leads through the
straps on the frame, and connect the blue lead and
the brown lead to the same color leads on the main
harness side.

Cylinder Head Cover Bolt Tightening Order

@O

®install the brackets connecting the cylinder head cover
to the frame. Each bolt has a lock washer and flat
washer. Tighten the bracket bolts on the frame side to
2.0~2.8 kgm (14.5 ~20.0 ftdbs) of torque, and the
bolts on the engine side to 1.6~2.2 kgm (11.5~16.0
ftbs) of torque.

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

tighten all the bracket bolts to 1.6 ~2.2 kgm (1.5~
16.0 ftIbs) of torque.

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

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

®Run the contact breaker lead through its straps, and
connect the blue contact breaker lead to the blue
ignition coil lead, and connect the red/yellow ignition
coil lead to the red/yellow lead.
elnstall the air cleaner housing and tighten the bolts
(2). Each bolt has a flat washer.

Table 2 Length and Tightening Torque of Engine Mounting Bolt
Mounting Bolt Length Tightening Torque
Front Upper Left 70 mm, Right 50 mm 34~4.6 kgm (25~33 ftibs
Front Lower 326 mm 34~4.6 kgm (25~ 33 feibs
Rear Upper 240 mm 3.4~4.6 kgm (25~33 ftlby
Rear Lower 160 mm 34~4.6 kgm (25~33 friby




®Fit the breather hose onto the breather cover, and
slide back the clip.
®Put on the carburetor holder 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 pulley, and screw its adjuster down
into the bracket all the way. Be sure that both throttle
cables run between the frame top tube and the right
side cradle tube without kinks or sharp bends, and
that they do not twist around each other.

®Fit the tip of the other cable into the other catch, and
lift its adjuster onto the bracket while turning the
throttle grip at the same time, if necessary.

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

oSlip the carburetors back into place the reverse of
how they were removed.

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

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

eConnect the black/yellow leads between the air cleaner

housing and the battery housing (1978 and later

models).

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

eBefore tightening the battery housing mounting bolts
(4), 1ift up the battery negative lead into the housing,
and run the starter lead above the upper engine mount-

ing bolt spacer to the starter relay. Tighten the battery

housing mounting bolts. Each bolt has a flat washer.

L N I *d
®Fit the starter lead to the starter relay terminal. After
tightening the nut with 0.4~0.6 kg:m (35~ 52 in-lbs)
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 coil wiring above the upper engine mounting

bolt spacer, and reconnect the plugs to their socket
on the electrical panel.

einstall the battery and route the battery vent hose

1o the rear fender right side.

1. Route the battery vent hose as shown
the caution label. If battery gases
cannot escape from this hose, the battery may

explode.

2. Make sure the battery vent hose end is kept away
from the chain. Electrolyte from the battery vent
hose will corrode and dangerously weaken the chain.

3. Do not let the battery vent hose get folded or pinched,
and route it away from the exhaust system.

eConnect first the battery positive (+) lead and then the

negative () lead to batery terminals.

NOTE: The battery positive lead has a red insulation

boot on its end.

elnstall the battery band.

®Fit the drive chain back on the engine sprocket, and

install the engine sprocket with the drive chain and

a new toothed washer. Tighten the engine sprocket

nut with 7.5~8.5 kg-m (54~61 ft-Ibs) of torque while

using the engine sprocketholder (special tool) to keep
the sprocket steady. The toothed washer tooth goes
into the sprocket hole.

NOTE: If the washer is splined and the sprocket nut

is recessed; install the splined washer on the output shaft

fitting their splines, and install the nut facing the re-
cessed side toward the engine.

®Bend one side of the toothed washer over the side
of the nut.
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®Run the clutch cable into the engine sprocket cover
and spring, and fit the tip of the inner cable into
the clutch release lever.

eUsing a new cotter pin, secure the cable tip to the
release lever.

oFit the engine sprocket cover knock pins (2).

einstall the engine sprocket cover using the shift
shaft oil seal guide (special tool) to protect the oil
seal in the cover, and tighten its bolts (4).

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

einstall the left and right foot peg with its nuts and
washers.

®Fit a muffler gasket into one of the exhaust ports
and place the muffler collar on the stud bolts.

. 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.

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

®Fit the end of the muffler into the exhaust port, and
attach the muffler to the frame tightening the rear foot
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 muffler, gasket and collar,
connecting both mufflers with the connecting pipe
under the engine.

®Fit 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 collar side.

~z
1

~

eTighten both rear foot peg nuts securely, and then
tighten the clamp bolts of the muffler connecting pipe.

®Fit the tachometer cable to the cylinder head. There is
a gasket between the outer cable and the cylinder head.

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

®Fit the fuel hoses back onto the fuel tap, and slide the
clamp back into place.

®Push the seat back down.

®Fit the right and left side covers.

®Fill the engine with oil, check the level (Pg. 196), and
add more if necessary.

®Adjust the drive chain (Pg. 17).

®Adjust the clutch (Pg. 16).

®Adjust the throttle cable (Pg. 13).

®Adjust the rear brake (Pg. 18).

®Adjust the rear brake light switch (Pg. 19).

®Adjust the camshaft chain (Pg. 11).

®Adjust the ignition timing (Pg. 9 ).

AIR CLEANER ELEMENT
Removal:

eUnlock the seat, and swing it open.
e5crew off the air cleaner cap.

®Pull out the element.



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

OIL FILTER

Removal:

®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.

®Remove the engine sprocket cover bolts (4), and pull
the cover free from the crankcase.

@Remove the oil filter drain plug and O ring, and drain
the ol from the filter.

®Remove the filter mounting bolt, and pull out the filter.
There isa sprmg seat and spring between the oil filter

and ti

¢ cover so it doesn't turn
the filter mount
bolt. If the filter cover mrm, e Iafge O ing h dhe
filter cover may be damag

Installation:

®Remove the filter mounting bolt from the filter cover,
and make sure that the O rings on the filter mounting
bolt, drain plug, and filter cover are all properly in
place. Replace the O ring with anew one if deteriorated
or damaged.
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Using damaged or deteriorated O rings

{CAUTION} e’ replacing them with new ones
WI" wse oil |¢I s and eventually 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.

Oil Filter Grommets.

®Apply a little engine oil to the O rings on the filter
mounting bolt, fit the filter cover on the bolt, and
install the spring, spring seat.

®Apply 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 sure the knock pin is in place, and install the
il filter tightening its bolt with 1.8~2.2 kg:m (13.0
~16.0 ft-Ibs) 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 bolts (4).

®install the shift pedal so that its end matches the
level of the engine sprocket cover lower left bolt.
®Mount the left foot peg with its nuts and washers.
®Check the ol level and add oil (Pg. 196).
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MUFFLER

Removal (each muffler):

®Remove the muffler collar nuts (2), and slide the
muffler collar off its cylinder head studs.

Loosen the clamps that secures the mufflers to the
muffler connecting pipe.

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

Installation (each muffler):
®Fit the muffler gasket into the exhaust port and place
the muffler collar on the stud bolts.

=2
]

. 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 inter-
ference against the collar.
Swing side stand down before installing the left
muffler to prevent interference with its operation
when the muffler is in place.
®Fit the end of the muffler into the exhaust port, and
attach the muffler to the frame connecting both mufflers
with the connecting pipe under the engine. Tighten the
vear foot peg nut loosely. Be sure a clutch cable guide
is properly installed so that its opening rides on the left
exhaust pipe.
®Fit the split keeper back into place, and tighten the
collar nuts (2) evenly to avoid an exhaust leak. The
lock washer on the nut must face the collar side

»

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

FUEL TANK
Removal:

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

Unlack the seat, and swing it open.

eUnhook 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.

Installation:

®Put on the fuel tank, and hook its retaining band.
Be sure that the retaining pin is seated in the bracket
hole.



®Fit the fuel hoses back onto the fuel tap, and slide
the clamps back into place.
®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 fuel hoses (2)
off the tap.

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

Removing the throttle cables from the

cxmrtors withous snouth il o,

may cause throttle cable damage.

®Loosen the carburetor holder clamp and the air cleaner
duct clamp for each carburetor, and slip it out of place.

eLoosen the throttle cable adjuster locknuts, screw the
accelerator throttle cable adjusters out of ts bracket,
and slip the tip of its inner cable out of the pulley
Then do the same with the decelerator throttle cable to
complete carburetor removal.

If, when screwing out the accelerator
CAUTION} throttle cable adjuster there becomes no
cable play, screw in fully the decelerator throttle cable
adjuster and continue the accelerator throttle cable
removal. This is to prevent inner cable breakage.
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Installation:

®Fit the tip of the decelerator throttle cable into the
rear catch in the pulley, and screw its adjuster down
into the bracket all the way.

®Fit the tip of the other cable inta the other catch, and
lift its adjuster onto the bracket while turning the
throttle grip at the same time, if necessary.

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

NOTE: If carburetors were separated from each other,

or if only one of the carburetor mounting plates was

removed, check the following; if necessary, adjust the
carburetor before slipping the carburetors back into the
carburetor holders.

@If the butterfly valves do not close at the same time by
visual inspection, 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.
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OTurn the idling screw in until the butterfly valves just
begin to open and there is a slight gap between the
valve and bore.

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

Locknut Balance Adjuster Scrwj

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
be readjusted later.
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 carburetor tubes (4) to the rear right
through their rubber guide.
®Fit the fuel hoses (2) back onto the fuel tap, and slide
the clamps (2) back into place.
oFit the right and left side covers.
Adjust the throttle cables (Pg. 13).
Adjust the carburetors (Pg. 14).

Carburetor Alignment

Separation of Carburetors:

NOTE: The carburetor parts listed below can be remov-
ed without separating the left and right carburetors from
cach other.

Main Jet Jet Needle
Main Air Jet Float Bowl
Pilot Air Jet Pilot Jet

Starter Plunger
(on right carb.)

Unscrew the starter plunger lever screws @ (2), remove
the screw G, spring &1, flat washer 3, and plastic
washer ), and then pull off the choke lever linkage
shafti,

®Remove 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 @ and separate the left and
right carburetors.

Assembly Notes:

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

screws.

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

. 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 parallel 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 Di: (per ):

®Remove the drain plug @ and copper washer 22, and
remove the main jet2) .

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

#Pull out the vacuum piston (9 with the diaphragm (.

Valve Seat, Valve Needle

N
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Carburetor

®»®

G2

®

46. Ball Joint Linkage

. Main Jet 47. CRing
. 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. Idling Screw
. Screw 54. Screw
. Upper Mounting Plate 5. Cable Bracket
. Lock Washer 56. Screw
. Screw 57. Lock Washer
. Stopper Screw 58. Plunger Body
33. Spring 59. Gasket
34. Linkage Shaft 60. Gasket
35. Plastic Washer 61. Valve Seat
1. Screw 11. Spring 36. Flat Washer 62. Valve Needle
2. Lock Washer 12. Pilot Screw 37. Spring 63. Pilot Jet
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. Cli 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 69. 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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During carburetor disassembly, be careful

Do s el Mo ot

a sharp edge to remove the diaphragm.

®Take out the spring seat (5 and jet needle

®Remove the float bowl screws (4), and mkz off the
float bowl 18, and gasket 17.

#Remove the pilot jet & from the float bowl

®Push out the float pin @, remove the float 6, and pull
out the float valve needle €2

®Remove the float valve seat &) and gasket 0.

oPull out the needle jet 16.

®Remove the main air jet from the left side hole marked
“M" and the pilot air jet from the right side of the air
intake

®Remove the screws (3), and remove the starter plunger
body 5, and gasket 5

Unscrew the starter plunger cap 2, and remove the
plunger 4 and spring &

Assembly Notes:

1. Replace any O rings and gaskets if damaged or deter-
iorated.

2. The standard vacuum piston spring must be installed.
The spring tension greatly affects the engine perfor-
mance, so a damaged spring must be replaced. The
standard free length of the spring is 118 mm,

3. The float must be installed in the direction shown
in Fig.100.

4. Assemble the upper chamber as follows:

OMake sure that the jet needle clip is in the groove
specified in the maintenance section (Pg. 118), and
then install the jet needle into the vacuum piston.

Pyt on the spring seat in the vacuum piston, There
is no distinction between both faces of the seat.

olnsert the spring into the vacuum piston.

oFit the vacuum piston into the carburetor body,
and cmck that the piston slides up and down
withou

oAlign the Aisphragm tongue: with: e nofelyin the
upper chamber cover mating surface, and fit the
diaphragm sealing lip into its groove.

©With 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 installed
fitting its tongue with the tongue of the carburetor
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
hole to block any air leak, release your finger from
the vacuum piston. In correct operation, the vacuum
piston drops very slowly (takingmore than 10 seconds
to reach the bottom). If not, the diaphragm or
vacuum piston is probably damaged and should be
replaced,

If the diaphragm is pinched, not only

does the diaphragm become damaged,
but the vacuum piston will not slide down to the rest
position (there is a 3.5 mm space normally left between
the piston lower end and the carburetor venturi). This
causes idling unstability and reduces engine perfor-
mance.

Linkage Mechanism Disassembly:

#Scparate the carburctors (Pg. 34).

®Remove the cable bracket screws (2), and take off the
cable bracket 5.

eRemove the ball joint linkage @.

Ball Joint Linkage



eUnscrew the idling screw 53 and remove its spring ®to
facilitate pulley 4 removal.

®Remove the screw i and remove the lock washer 67,
flat washer &, cam &, collar 7, and spring 71.

eTake off the C ring 47, and pull off the washer &,
pulley4s , and return spring 5 .

Linkage Mechanism Assembly Notes:

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

Install the ball joint linkage so that it bends down-
wards (Fig. 103). This is because to avoid the inter-
ference of linkage against the balance adjusting screw
when the pulley is fully turned oper.

Ball Joint Linkage

CAMSHAFT

Removal:

®Remove the fuel tank (Pg. 32).

®Remove the battery ground lead.

®Pull off the spark plug lead from each spark plug.

#Disconnect the blue contact breaker lead and yellow/red
lead from the ignition coil lead.
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®Remove the contact breaker cover and gasket to turn
the crankshaft.

®Using a 17 mm wrench on the crankshaft, set the
engine at TDC by aligning the timing advancer “T" mark
(the line adjoining the “T”) with the timing mark.

®Remove the bolts, and take off the cylinder head
cover brackets (2). The left bracket has the ignition
coil on it, and each bolt has a lock washer and a flat
washer.

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

CAUTION] When installing the camshafts attempting

to install the camshafts with the tacho-

meter pinion left in the cylinder head may cause tacho-
meter gear damage.

the cover off the cylinder head.
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Remove the gasket.

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

Apply clean engine oil to all cam parts.

®Fced the inlet camshaft (no tachometer gear) through
the chain and remove the screwdriver. The notched
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 a 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 loose, to avoid kinking the

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

Installation:

If a new camshaft, cylinder head, valve, or
er were installed, check valve clearance (Pg. 12).
eCheck that the tachometer pinion is removed from the
cylinder head, and all camshaft cap knock pins (16)
are fitted.

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

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

Pull the chain taut and fit it onto the inlet camshaft
sprocket.

eStarting with the upper 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

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

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

®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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ePartially tighten the left inside camshaft cap bolts
first, to seat the camshaft in place. Fully tighten all
the bolts with 1.1~ 13 kgm (95~ 113 in-lbs) of
torque, following the tightening sequence shown in
the diagram.

d

Camshaft Cap Tightening Order

®lnstall the chain tensioner assembly. The sequence for
*76 and '77 models is push rod, spring (long), washer,
spring (short), push rod guide, aluminum washer, and
locknut; for 78 and later models, spring (short), push
rod, spring (long), push rod guide, aluminum washer,
and locknut.

Do_not adjust cam chain tension prior
CAUTION} 1o installation of the cylinder head cover.

Turn 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.

1. If any resistance is felt when turning

EAUTIONS ™ ouer the erantanstt, ston immadintaly,

and check the camshaft chain timing. Valves may
be bent, if the timing was not properly set.

2. Do not try to tum 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.

®Apply a small amount of molybdenum disulfide grease

for engine assembly to the tachometer pinion shaft,

insert the pinion, and reconnect the cable to the cyl-
inder head.

@Apply a liquid gasket to the circumference of each

cylinder head rubber plug, and fit them in place,

elnstall the cylinder head cover with a new cylinder

head cover gasket. The arrow on the cover must point
towards the front. Tighten the cover bolts (14) with
1.1~1.3 kgm (95~ 113 in-lbs) of torque, 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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Cylinder Head Cover Bolt Tightening Order

(E)

sinstall the brackets connecting the cylinder head cover
to the frame. Each bolt has a lock washer and flat
washer. Tighten the bracket bolts on the frame side to
2.0~28 kgm (14.5~20.0 ftbs) of torque, and the
bolts on the engine side to 1.6~2.2 kgm (11.5~16.0
ftbs) of torque.

NOTE: 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.

Connect the blue and yellow/red contact breaker leads
to the same color leads which were disconnected.
Connect the spark. pmg lead on each spark plug.
elnstall the fuel tank (Pg.

eAdjust the camshaft cnam (Pg. 11) and install the
cap and O ring.

®install the contact breaker cover gasket and cover.

CAMSHAFT SPROCKET

Removal (on each camshaft):

®Remove the camshaft (Pg. 37

®Remove the camshaft sprocket nuts (3), and slide the
sprocket off the camshaft.

Installation:

et 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.

Notohes ()

“IN” Mark

®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-Ibs) of torque.

®install the camshaft (Pg. 38 ).

CYLINDER HEAD

Removal:

eRemove the mufflers (Pg. 32 ).

®Remove the carburetors (Pg. 33 ).

®Remove the camshafts (Pg. 37 ).

Using 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).

Pull off the cylinder head, and remove the cylinder
head gasket. To avoid 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.

Rear Chain Guide,

Installation:

NOTE: The camshaft caps are machined together with
the cylinder head, so, if a new cylinder head is installed,
use the caps that are supplied with the new head.
eUsing compressed air, blow out any particles which
may obstruct the oil passages and orifices. Check the
0 rings on each orifices, and replace them if deterio-
rated or damaged.

einstall 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.



Orifice @

1. Orifice 4. Cylinder Block
2. O Rings 5. Piston
3. Oil Passage

@Slide the rear chain guide foward slightly to facilitate
the cylinder head installation.

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

eTighten the cylinder head nuts (8) with 3.8~4.2 kgm
(27 ~ 30 ftbs) 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

eTighten the bolts (3) with 1.1~ 1.3 kgm (95~113
in-bs) of torque.

®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.

eLift up the camshaft chain, and use a screwdriver
to keep the chain from falling down into the cylinder

block.
sinstall the camshatts (Pg. 38).
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NOTE: If a new camshaft, cylinder head, valve, or

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

and adjust if necessary.

einstall the carburetors (Pg. 33).

einstall the mufflers (Pg. 32).

eAdjust the camshaft chain (Pg. 11).

eAdjust the throttle cable play (Pg. 13).

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

VALVES AND VALVE GUIDES

Removal (each valve and valve guide):

eRemove the cylinder head (Pg. 40)

Pull out the valve lifters (4) and shims (4), marking
them as to location.

NOTE: If more than one valve is to be removed, mark
them as to location so they can be reinstalled in the
proper place.

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

Nakia Siog Comprasbr Am...g@\@
57001-241 s

®Remove the tool, and then remove the spring retainer,
outer spring (®, inner spring ), and spring seat 0.
®Push out the valve 12 or 13,

eRemove the clip ® and pull off the oil seal 7.
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®Heat the area around the guide to about 120~150°C
(248~302°F), and hammer lightly on valve guide arbor
(special tool) to remove the guide from the top of the

Valve Guide Arbor

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
W onto the valve guide.

®Heat the area around the valve guide hole to about
120~ 150°C (248~ 302°F), and drive the valve guide
in from the top of the head using the valve guide arbor v
(special tool).

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

1. Shim
2. Valve Lifter
Split Keeper
Spring Retainer
Inner Spring
Outer Spring
Oil Seal

Clip

Valve Guide
10. Spring Seat
11. O Ring

12. Inlet Valve
13. Exhaust Valve

PENamaw
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oLap the valve to check that it is seating properly.
If it is uneven, refer to the Maintenance Section
(Pg. 125).

®Push a new oil seal into place, and replace its clip.
®Apply a thin coat of high temperature grease to the
valve stem, insert the valve, and install the spring seat
and the outer and inner springs,

elnstall the spring retainer, press it down with the
valve spring compressor assembly, and put on the split

@After making sure that the split keeper, spring retainer,
and valve stem are all propcr\y fitted, remove the
valve spring compressor assembl
eMount Lhe valve lifters and shlms in their original
locatio
elnstal the cylinder head (Pg. 40).

#Check valve clearance (Pg. 12 ), and adjust if necessary.

CYLINDER BLOCK

Removal:

®Remove the cylinder head and gasket (Pg. 40).
®Remove the cylinder nut and the washer at the rear
center of the cylinder block.

Cylinder Block Pry Point
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With a screwdriver, pry at the gap in each side of

the cylinder base to free the cylinder block from the
crankcase and lift it slightly, and then lift off the
cylinder with the rear chain guide.

Do not hammer on the screwdriver while
it is in the pry point as engine damage
could result (Fig. 128).

@Wrap a clean cloth around the base of each piston so
that no parts or dirt will fall into the crankcase.

Installation:

NOTE: If the cylinder block is eplaced with  new
ne, piston to cylinder clearance must be checked

agalt the sesfisd valus (g. 129).

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

Orifices @

®Remove the cloth from under cach piston.
®Put on the cylinder block O rings (2), oil passage
0 rings (2), and cylinder base gasket with new ones,

Good

Bad
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and be sure that knock pins (2) are properly fitted
on the crankcase.

ePull the chain taut to avoid kinking the chain, and

using a 17 mm wrench on the crankshaft, turn the
crankshaft to where the timing advancer “T" mark (the
line adjointed the “T") aligns with the timing mark.
®Fit the piston base (special tool) into place at the
crankease opening for each piston, and gently turn the
crankshaft with a 17 mm wrench until each piston is
situated squarely on its piston base.

®Position each piston ring so that the opening in the top
and oil ring of each piston is facing forward, and the
second ring opening faces the rear.

®Apply engine oil to the piston rings and the cylinder
inside surfaces.

®Compress the piston rings using a piston ring compres-
sor and adapter (special tools) on each piston.

Check that the rear camshaft chain guide is in place.
®Fit the cylinder block on the crankcase studs, guide
the front camshaft chain guide inside the block, and
rest :m bmmm of the cylinders on the piston ring
comi

bl the bkl e hroush theccyindbrs and
insert a screwdriver through it to avoid the chain falling
into the crankcase.

Work the bottom of cach cylinder past the rings, and
set the cylinder block in place while removing the
special tools. If the cylinder block does not seat on
the crankease, lift it up slightly, pull out the camshaft
chain, and press the cylinder block down.

elnstall 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 camshatft chain (Pg. 11).

PISTON AND PISTON RINGS

Removal:

eRemove the cylinder block (Pg. 43).

@Wrap a clean cloth around the base of each piston to
secure it in position for removal znd 50 that no parts
and dirt will fall into the crankca

®Remove the piston pin snap rmgs from the outside
of each piston.




®Remove each piston by pushing its piston pin out the
side that the snap ring was removed. Use the piston
pin puller and adapter “C” (special tools) if necessary.

®Remove the piston rings with the piston ring pliers
(special tool). To remove a ring by hand, spread the
ring open with both thumbs, and then push up on the
opposite side.

Installation:

NOTE: If the piston is replaced with a new one, 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 piston to pin

clearance and pin to small end clearance have the speci-
fied values (Pg. 131).

®lnstall the piston rings so that the correct side (marked
“N") faces up (Fig. 137). Do not mix up the top and
second rings. The outer edges of the top ring are
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chamfered; the lower outer edge of the second ring is
notched.

@

Top Ring

Second Ring

Oil Ring

Turn the rings so that the gap in the top ring and oil
ring of each piston faces forward and the gap in the
second ring faces the rear.

®Apply a little engine ol to the piston pins, and install
the piston and piston pins. The arrow on the top of
each piston must point towards the front.

®Fit a new piston pin snap ring into the side of each
piston, as removal weakens and deforms the snap ring.

elnstall the cylinder block (Pg. 43).

eAdjust camshaft chain (Pg. 11).
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DYNAMO FIELD COIL AND ARMATURE
Removal:

®Remove the left side cover, and disconnect the field
coil plug and armature plug from their sockets on the
electrical panel (1976 and 1977 models).

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

eTake out the shift pedal bolt, and remove the shift
pedal

Remove 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 pull out the
wiring towards the left side (1976 and 1977 models).

ey 77 (U E}'HE

eDisconnect the dynamo armature yellow leads (2) near
the neutral indicator switch (1978 and \ater models).

®Place an oil pan beneath the dynamo cover

SRemove the.dymao cover-acecws (8) nd il 5FF D
dynamo cover and gasket.

®Remove the armature Allen bolts @) (3), and pull the

armature (3) and the grommet(s) @ out from the cover.
@Remove the field coil mounting Allen bolts 1) (3)
and copper washers (13 (3), and remove the field coil @
and the grommets ® (1976 and 1977 models)

Installation:
eFor 1976 and 1977 models, apply a liquid gasket
around the circumference of each field coil wiring
grommets, install the grommets, and set the field coil
into 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-lbs).
®Apply a liquid gasket around the circumference of the
armature grommet(s), install the grommet(s), and fit
the armature into place. Use a non-permanent locking
agent on each Allen bolt, and tighten the bolts to 0.9
~1.1 kgm (78~95 in-Ibs).
eCheck that knock pins (2) are in place, replace the
dynamo cover using a new gasket, and tighten  its
screws (8).
Connect the oil pressure indicator switch lead and
neutral indicator switch lead.
oFit the dynamo wiring between the external shift
mechanism cover and the crankcase.




eSccure the armature yellow leads (2) and starter motor
lead in the clamp near the clutch push rod (1978 and
later models).

Check that knock pins (2) are in place, and install
the engine sprocket cover using the shift shaft oil
seal guide (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 maches the
level of the engine sprocket cover lower left bolt, and
tighten its bolt.

Dynamo, Starter Motor Clutch
1976 and 1977

1. Armature Allen Bolt 7. Knock Pin

2. Thrust Washer 8. Grommet

3. Armature 9. Field Coil

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

6. Roller 12. Bolt
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© ® ) ‘

13. Dynamo Rotor 19. Sprocket

14. Plate 20. Chain

15. Starter Motor Clutch 21. Dynamo Flywheel
16. Allen Bolt

17. Spring Cup

18. Sprocket
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eMount the left foot peg with its nuts and washers (2

ea)

Reconnect the plugs to their sockets on the electrical

elnstall the left side cover.
#Check the ol level and add oil (Pg. 196).

DYNAMO ROTOR (FLYWHEEL) AND
STARTER MOTOR CLUTCH

Removal:

eRemove the left foot peg nuts (2), washers (2), an

let foot peg.

eTake out the shift pedal bolt, and remove the shift

pedal.
®Remove the engine sprocket cover bolts (4), and pull
the cover free from the crankcase.

@Place an oil pan beneath the dynamo cover.

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

eHold the dynamo rotor 3 (flywheel @) steady with
the holder (special tool), and remove the bolt 12. The
bolt is a left hand thread and must be turned clockwise
for removal.

Using the sprcial tool to hold the rotor (flywheel)
steady, remove the rotor (flywheel) and starter motor
clutch assembly with the dynamo rotor puller (special
tool). ‘There is a thrust washer (2) at the rear of the
rotor (flywheel).

Installation:

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

eTighten the 10 mm bolt on 1976 and 1977 models to
7.0~8.0 kgm (51~ 58 ftlbs) of torque while holding
the dynamo 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-bs) of
torque.

eCheck that knock pins (2) are in place.

®Apply a liquid gasket to the wiring grommets, install
the dynamo cover using a new gasket, and then tight-
en the screws (8).

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

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

eMount the left foot peg with its nuts and washers

(2 ea).
eCheck the oil level and add oil (Pg. 196).

Disassembly:
eRemove the rollers (6, springs (8), and spring caps(7
(3 ca) from the starter motor clutch.

Sartr otor cuen (150)

Roller Spring Cap

\ Spring
ePlace the rotor face down on the workbench. Holding
the rotor steady with the dynamo rotor holder (special
tool), remove the Allen bolts (3) to separate the rotor
and starter motor clutch. For 1978 and later models,
use the flywheel holder (special tool: PN 57001-308)
t0 hold the flywheel steady.
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Allen Bolts

Assembly Note:

®Apply a non-permanent locking agent to the Allen
bolts (3), and tighten the bolts with 3.3~3.7 kgm
(24~27 fuIbs) of torque.

STARTER MOTOR CHAIN AND SPROCKETS
Removal:

®Remove the dyaamo rotor and starter motor clutch
assembly (Pg. 48).
@Pull off the starter motor chain @ and sprockets (), 1@

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

2. Install the thrust washer before installing the rotor.

STARTER MOTOR

Removal:

®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 sprocket cover bolts (4), and pull
the cover free from the crankca

®Place an oil pan beneath the dynamn cover.

®Remove the dynamo Coret sakds (8), and pull off
the dynamo cover and gas

oSlide out the rubber mp, remove the starter motor
terminal nut and lock washer, and take the left off the
motor.
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®Remove the starter motor retaining bolts (2).
®Pry the starter motor loose from the crankcase with
a screwdriver and pull the starter motor off towards
the right side of the engine.

Do not tap on the starter motor shaft.
CAUTION} Tapping on the shaft may damage the

motor.

Installation:

Replace the O ring with a new one, if it is deteriorated
or damaged, and apply a little oil 10 it.

Clean the starter motor lugs and crankcase where the
starter motor is grounded.

@Place the starter motor back into position fitting the
shaft through the sprocket, [hs protruding side of the
sprocket must face in (Fig. 1

@Apply a non-permanent mckmg agent to the starter
motor retaining bolts, and tighten the bolts with
0.9~1.1 kg:m (78~95 in-lbs) of torque.
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®Reconnect the motor lead onto the terminal with its
nut and lock washer. Tighten the nut with 0.4~0.6
kg-m (35~52 in-lbs) of torque.

®Reinstall 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 liquid gasket to the
wiring grommets.

eCheck that the knock pins (2) are in place and replace
the engine sprocket cover using the shift shaft oil seal
guide (special tool) to protect the cover oil seal, and
tighten its bolts (4).

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

eMount the left foot peg with its nuts and washers

2 ca).
eCheck the oil level and add ol (Pg. 196).
Disassembly:

®Remove the screws 7 (2), lock washers (2), and
remove the end covers (T , 2 .

®Remove the end plate 13, gasket 12, thrust washers i1
and armature 10 from the shaft side.

®Remove the screw which connects the brush lead (5 to
the field coil lead 7, and remove the brush plate 6 .
The screw has a lock washer. There isa O ring (2)at the
brush side of the housing.

Starter Motor

1. End Cover 9. Thrust Washers
2. O Ring 10. Armature

3. Screw 11. Thrust Washers
4. Lock Washer 12. Gasket

5. Carbon Brushes 13. End Plate

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

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

assembled.

@Remove the planet pinions T4and internal gear 1.

eRemove the key 22, and pull off the internal gear
holder 1.

eRemove the large thrust washer (9.

Assembly Notes:

1. Replace any O 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 line on the housing.

End Plate @

17. Internal Gear
18. Internal Gear Holder
19. Large Thrust Washer

25. Screw
26. O Ring
27. Grease Seal

20. Spring 28. Ball Bearing
21. Toothed Washer 29, Circlip
22. Key

23. End Cover
24. Lock Washer



3. Apply a high temperature grease to the planet pinions
14, internal gear 17, and internal gear holder 1.

Planetary Pinions @

End Plate

IGNITION CcOIL

Removal:

eRemove the fuel tank (Pg. 32)

@Pull off the fead from each spark plug.

Disconnect the blue and the red/yellow ignition coil
leads.

®Remove the bolts (4) from the bracket (on the right
side) that connecting the cylinder head cover to the
frame.

®Remove the bolts (2) that connect the ignition coil

to the brackets, and remove the ignition coil.

Installation Notes:

. Use only the Kawasaki ignition coil bolts to mount
the ignition coil. Bolts of a different composition
may adversely affect ignition coil performance

. Tighten the bracket bolts (4) to the specified torque
(pg. 201)

~
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CONTACT BREAKER
Removal:

®Remove the contact breaker cover and gasket.
®Remove the contact breaker base screw. The screw
has a flat washer and lock washer.

v
Contact Breaker

Base Screw

—_— £ 1
®Loosen the contact breaker terminal nut, and remove
the two leads.

Installation Notes:

. The sequence of installation on the contact breaker
bolt is bolt 7), contact breaker lead ®, spring @),
farge insulator 15 , small insulator (@ (in contact
breaker hole), large insulator @, capacvlor lead T8,
flat washer (3, lock washer 12, and nut

Contact Breaker Lead Installation
6

1. Screw 9. Large Insulator
2. Lock Washer 10. Small Insulator
3. Flat Washer 11, Nut

4. Spring 12 Lock Washer

5. Contact Breaker 13. Flat Washer

6. Contact Breaker Lead 14. Capacitor Lead
7. Bolt 15. Large Insulator
8. Contact Breaker Plate 16. Capacitor

2. After installation, adjust the ignition timing (Pg. 9).
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CAPACITOR

Removal:

aRemove the contact breaker 69480 and gasket.

WRemove the capacitor screw (Fig. 163). The screw has
 flat and lock washer

e the contact breake? out, and remove the
capacitor lead to complete capacitor removal-

Installation Notes:
1 The sequence of installation O the contact breake?
boit s bolt, contact breaker lead, spring, 1E®
e Siator, small_nsufator (i “ontact breaker hole),
o lead, flat washer, 1ock

TIMING ADVANCER

Removal:

eRemove the contact breaker cover and gasket-

rake out the contact breaker mounting plate screws,
Jock washers, and flat washers (3 ea), and remove the
plate.

ewith a 17 mm wrench on the crankshaft rotation nut

e the shaft from suning, ‘emove the advancer

0 anting bolt, and take off the rotation nut and the
timing advancer-

\nstallation:
oFit the timing advancer onto the crankshaft matching
s notch with the pin in the and of the crankshaft

Soncer mounting bolt. The otches in the nut fit the
projections on the Hming ® dvancer, Tighten the bolt
o 3~2.1 kgm (16.5~19:5 ft-1bs) of torque.

eMount the contact preaker mounting plate, and tighten

e sosaws (3) tonsehy. Eash ST fas a lock washer
and flat washer.

«tijust the fgnition timin (P 9).

Disassembly:

opull off the cam-

®

eRemove the € rings (2) washers (&), and weights (2)-

o emove the thrust washer from each weight shaft.

Assembly Notes:

. Wipe the advancer clea, and fill the groove in the
sdvancer body with grease:

L s—



Groove

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

CLUTCH HUB AND CLUTCH PLATES

Removal:

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

®After the oil has drained, tighten the drain plug with
2.7~3.3 kgm (19.5~24.0 ft-lbs) of torque.

eRemove the timing advancer (Pg. 5
Remove the screws (12), and pull off the right engine
cover and gasket. There is a slot to facilitate cover
removal. Pry this point with a slot screwdriver.
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®Remove the clutch spring bolts 16 (5), washers 15 (5),
and springs 14 (5)

Pull off the spring plate 13, pull out the spring plate
pusher 12, and tilt the motorcycle so that the steel
ball 11 will fall out.
eRemove the friction plates 7 (8) and steel plates & (7).
eHold the clutch hub from turning using a clutch
holder (special tool), and remove the clutch hub
nut 10 and washer 9 .

There is a thrust washer 4

®Pull off the clutch hub &'

at the rear of the clutch hub.
NOTE: The clutch housing cannot be removed without
major disassembly work. To remove the clutch housing
refer to the transmission removal section (Pg. 60).

Installation:

elnstall the thrust washer, clutch hub, and lock washer.
Replace the clutch hub nut with a new one, screw on
the nut, and tighten it with 12~ 15 kg-m (87 ~108
ftdbs) of torque, while holding the hub stationary
with the clutch holder (special tool).

The washer between the clutch hub and

clutch hub nut must be installed with
the marked nde, “out SIDE", facing out. If this washer
is installed backwards, the hub nut might loosen during
operation. This causes clutch disengagement and might
cause primary chain breakage by the misalignment of
the primary and the clutch housing sprockets, resulting
in loss of motorcycle control.

P
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Clutch
0}
1. Spacer 5. Thrust Washer
2. Drive Shaft Sleeve 6. Clutch Hub
3. Needle Bearing 7. Friction Plate

4. Clutch Hub 8. Steel Plate

einstall the friction plates (8) and steel plates (7),
starting with a friction plate and alternating them.

If new dry steel plates and friction plates
CAUTION} are installed, apply engine il on the sur-
faces of each plate to avoid clutch plate seizure.

einsert the steel ball and spring plate pusher, applying
a high temperature grease to their surfaces.

all of

pring Plate PASh

sinstall the spring plate, springs, washers, and spring
(

bolts (5 ea). Cross tighten the bolts evenly with

o 10

@
9. Lock Washer
10. Clutch Hub Nut
11. Steel Ball
12. Spring Plate Pusher
0.8~ 1.0 kgm (69 ~ 87 inlbs) of torque by hand.
NOTE: The spring plate can be installed on the clutch
hub in any position, so there is no mark on either the
spring plate or the clutch hub.

13. Spring Plate
14. Clutch Spring
15. Washer

16. Bolt

eCheck that the spring in the engine cover crankshaft
ol seal has not slipped out of its proper posi
apply a high temperature grease to the oil seal lip. If
the il seal is damaged, replace it with a new one.



DISASSEMBLY 55

®Check 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 contact breaker lead
clamps with their right engine cover screws,

SFill the engine with oil, check the oil (Pg. 196), and
add more if necessary.

© Install the timing advancer (Pg, 52).

®Adijust the ignition timing (Pg. 9).

Adjust the clutch (Pg. 16).

CLUTCH RELEASE

Removal:

®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 sprocket cover bolts (4), and pull
the cover free from the crankcase.

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

®Remove the clutch release assembly mounting screws
(2), and remove the release assemi

oTake out the circlip, and scparate the outer release
gear and the inner release gear.

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

einstall the circlip on the inner release gear.

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

®Run the clutch cable into the engine sprocket cover
and spring, and fit the tip of the inner cable into the
clutch release lever.

Using a new cotter pin, secure the cable tip to the
release lever.

einstall the engine sprocket cover using the shift shaft
oil seal guide (special tool) to protect the oil seal in
the cover, and tighten its bolts.

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

eMount the left foot peg with its nuts and washers,

®Adjust the clutch (Pg, 16).

ENGINE SPROCKET
Removal:

eStand the motorcycle up on its center stand.
Check that the transmission is in neutral.
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eRemove the left foot peg nuts (2), washers (2), and
left foot peg.
®Take out the shift pedal bolt, and remove the shift

edal.

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

Loosen the rear torque link nut, rear axle nut, caliper
holder sleeve nut, and chain adjuster bolt lock nuts,
and then back out the chain adjuster bolts a couple
of turns to give the chain plenty of play.

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

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

Installation:

eMount the engine sprocket while meshed with the
drive chain. Install the toothed washer engaging it
with a hole in the sprockets,

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

nut with 7.5 ~ 8.5 kgm (54 ~ 61 ftdbs) of torque
while using the engine sprocket holder to keep the
sprocket steady.

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

einstall 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.
eMount the left foot peg with the nuts and washers.
eAdjust the drive chain (Pg. 17).

NEUTRAL INDICATOR SWITCH

Removal:

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

oTake out the shift pedal bolt, and remove the shift

pedal.

®Remove the engine sprocket cover bolts (4), and pull
the cover free from the crankcase.

oPull the neutral indicator switch lead off the switch.



®Unscrew the neutral indicator switch and gasket.

Installation:

einstall the neutral indicator switch and gasket tighten-
ing it with 1.3~1.7 kgm (9.5~ 12.0 ftlbs) of torque.

®Fit the lead back on the switch.

®lnstall the engine sprocket cover using the shift shaft,
il seal guide (special tool) to protect the cover ol seal,
and tighten its bolts.

®Mount the shift pedal so that its end matches the
level of the engine sprocket cover lower left bolt.
Mount the left foot peg with the nuts and washers.

EXTERNAL SHIFT MECHANISM

Removal:

®Remove the engine sprocket (Pg. 55).

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

®Remove the engine sprocket chain guard.

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

eRemove the output shaft collar, using a bearing puner
if it is difficult 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.

NOTE: Do not pull 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 install them.

@
1. Shift Pedal
2. Pedal Rubber 7. Shift Mechanism Arm
3. Bol 8. Return Spring
4. Shift Shaft 9. Pawl Spring
5. Shift Lever 10. Return Spring Pin
6. Overshift Limiter 11. Locknut
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Installation:
eIf the shift drum pins were removed, make sure the

b
neutral indicator light will not light when the gears

are in neutral,

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

NOTE: The return spring pin must be screwed in unti

it protrudes approximately 20 mm from the crankcase,

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

eCheck that two knock pins are in place.
®Replace the output shaft O ring with a new one if it is

damaged, and install it next to the ball bearing

ner
race.
Check that the return spring is properly fitted on the

shaft, install the external shift mechanism, and place
the shift mechanism arm and overshift limiter on the

shift drum pins.

Shift Shaft

Return Spring

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

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

elnstall the output shaft collar on the output shaft.

elnstall the engine sprocket chain guard.

@Fit the neutral indicator switch lead back on the
switch and install the clutch push rod,

elnstall the engine sprocket {Fg4 56).

@Adjust the drive chain (Pg.

«Check the o lovel and 1dd D.l (Pg.196).

KICKSTARTER SPRING
Removal:

eRemove 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.

eTake out the kickstarter pedal bolt, sfightly widen the
gap in the kickstarter pedal with a screwdriver, and
then pull off the kickstarter pedal.

eRemove the kickstarter cover screws (4), and pull off
the kickstarter cover and gasket, prying the points
shown in Fig. 197 with a screwdriver.
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Installation Notes:

. To install the kick spring, turn the kick shaft all
the way clockwise, 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, insert the
kick spring guide.

2. Using a new  kickstarter cover gasket, fit the kick-
starter cover onto the crankcase. Use the kick shaft
oil seal guide (special tool) to protect the kick shaft
oil seal. Tighten the screws (4) firmly.

BREATHER COVER
Removal:
®Remove the breather pipe from the breather cover bolt.

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

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

Installation Notes:
Replace the breather cover O ring, or breather cover
bolt O ring witha new one if deteriorated or damaged.
Tighten the breather cover bolt with 1.3~1.7 kgm
(9.5~12.0 ftIbs) of torque.
. If the baffle plate is removed, apply a non-permanent
locking agent on the plate mounting bolt threads, and
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tighten them with 0.5 kgm (43 in-lbs) of torque.

®Remove the engine oil pump bolts (3), and take off
the engine oil pump.

ENGINE OIL PUMP
Removal:

With the motorcycle 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 ol has drained out, install the drain plug and
tighten it with 27~ 33 kgm (19.5~24.0 ftdbs) of
torque.

®Remove the mufflers (Pg, 32).

#Remove the oil pan bolts (17) and starter motor lead
clamp, and take off the oil pan and gasket.

il Pump

. Outer Rotor
Inner Rotor
. Gasket

1
%
3,
4.
s.
6.
7.
8. Pi
g
10.
11
12,
13.
14,

Pump Shaft
. Pump Cover
. Washer

Pump Cover Screw



Instsllalion Notes:
. Replace the m\ passage O ring and oil pan gasket
with new one

Fill the oil pump with engine oil for initial lubrication.
Check to see that knock pins (2) are in place.

Be 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 engine oil
pump bolts (3), and tighten them with 09 ~ 1.
kg:m (78 ~ 95 in-lbs) of torque.

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

RN

Iy

Disassembly:

.Removc the circlip 13 and washer 1 on the pump
shaft e

oRemone the il pump cover screws 10 (4), and take
off the oil pump cover 10 and gasket 7.

eTake out the rotors s,

eTake out the pin ®, and pull off the oil pump gear
2 and shaft ©.

eSlide off the pump gear, and take out the pin 1 from
the shaft.

Assembly Note:

1. Replace the gasket with a new one.

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

TRANSMISSION

Removal:

eRemove the engine (Pg. 23).

eRemove the spark plugs.

Set the engine on a clean surface or, preferably, into 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, onc of the upper crankcase

half bolts (3) shown in Fig, 208 must be removed before
positioning the engine.
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Pull the neutral indicator switch lead from the switch.

Oil Pressure Indicator Switch @

eDisconnect the oil pressure indicator switch lead from
the switch

eRemove the dynamo cover screws (8), and pull off the
dynamo cover and gasket

eHold the dynamo Fotor (flywheel) steady with the
special tool, and remove the bolt. The bolt must be
turned clockwise for removal. Fw 76 and 77 models,
use the dynamo rotor holder (PN 57001-255) to hold
the rotor steady; for '78 and later models, use the fly-
wheel holder (PN 57001-308). See Fig. 210 and 149.

eUsing the special tool to hold the rotor (flywheel)

steady, remove the rotor (flywheel) and starter clutch
assembly with the dynamo rotor puller (special tool).
There is a thrust washer at the rear of the rotor (fly-
wheel).
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rotor puller (special tool). There is a thrust washer at
the rear of the rotor.

®Pull off the starter motor sprockets and chain.
®Remove the starter motor retaining bolts (2).

Pry the starter motor loose from the crankcase with a
screwdriver and pull the starter motor off towards the
right side of the engine (Fig. 156).

Do not tap on the starter motor shaft.

Tapping on the shaft may damage the
motor.

®Remove the engine sprocket chain guard.

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

#Take off the output shaft collar, using a bearing puller
if it is difficult to remove, and take off the O ring.

®Move the external shift mechanism lever arms out of
their positions on the end of the shift drum, and
pull out the external shift mechanism.

®Remove the contact breaker cover and gasket.
eTake out the contact breaker plate screws, lock washers,

and flat washers (3 ea), and remove the plate.

L —

With a 17 mm wrench on the crankshaft rotation nut
to keep the shaft from turning, remove the advancer
mounting bolt, and take off the timing advancer.

@Mark the position of the ickstarter pedal so that it can
later be replaced on the kick shaft in the same position.

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

eRemove the kickstarter cover screws (4), and pull off
the Kickstarter cover and gasket, prying the points
shown in Fig. 197 with a screwdriver.

®Pull out the spring guide, and remove the kick spring.

®Remove the screws (12), and pull off the engine cover
and gasket. There is a slot to facilitate cover removal.
Pry this point with a screwdriver.




®Remove the clutch spring bolts (5), washers (), and
springs (5).

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

L@ ¢
2%,

\(Stel Ball

®Remove the friction plates (8) and steel plates (7).

eHold the clutch hub from turning using a clutch
holder (special tool), and remove the clutch hub nut
and washer.
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®Turn the engine upside down, remove the oil pan bolts
(17) and starter motor lead clamp, and remove the oil
pan and gasket.

®Remove the engine oil pump bolts (3), and take off
the engine oil pump.

#To hold the balancer chain guide in the original position
after separating the crankcase halves, turn a 4 mm
screw into the chain tensioner body. Use a screw
which has a 0.7 mm thread pitch and about 15 mm
length.

oPull off the clutch hub. There is a thrust washer at
the rear of the clutch hub.

@Remove the upper crankcase half bolts (3, or 2 if one
was removed just after engine removal).

®Remove the 6 mm lower crankcase half bolts (17) and
10 mm bolts (6), pry the two points shown in Fig.
223 to split the two crankcase halves apart, and lift
off the lower crankcase half.
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10 mm Bolts

oSlip out the clutch housing from the primary chain,
and take out the clutch housing with the drive shaft
assembly.

Pull out the shift rod, and remove the two shift forks

in the lower crankcase half.

@Remove the shift drum positioning bolt, spring, and pin.

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

For 1976 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, remove the cotter pin, and
pull out the drive shaft 3rd gear shift fork guide pin

®Pull out the shift drum slightly, remove the operating
plate circlip, the operating plate, and drive shaft 3rd
gear shift fork. Pull the shift drum free from the
crankcase.

®Remove the blind cap stopper bolt and washer, and
pull the blind cap.

Installation:

NOTES: 1. The upper crankcase half and the lower
crankease half are machined at the factory in the
assembled state, so the crankcase halves must be
replaced together as a set.

. When replacing new crankcase halves, to seat the
bypass valve steel ball evenly in the bottom of the
upper crankease half, insert the soft steel rod and
hammer lightly the rod.

Check that the output shaft 1st gear turns freely
by hand with the output shaft assembly installed
on the upper crankcase half. 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 assembly
installed on the upper crankcase half. It should be
0.1~0.5 mm. If it is not, change and/or add the steel
washer(s) to obtain the proper clearance. Three sizes
of steel washers (1.0, 0.7, 0.5 mm thick) are availably
from Kawasaki dealers.

elnsert the shift drum into the crankcase part way,
replace the 3rd gear shift fork with the short end
facing the neutral switch, i.e., the short end goes onto
the drum first.

Y

IS



#Check to see that the operating plate pin is in pl
fit the operating plate onto the end of the shift drum
and install the circlip.

®For 1976 and 1977 models, push the shift drum in the
rest of the way, fit a new lock washer on the shift fork
guide bolt. Tighten the bolt securely, and bend the
side of the lock washer over the side of the bolt. The
guide bolt ridestin the middle groove of the three guide
pin grooves

®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. Insert a new cotter pin through the 3rd gear
shift fork and guide pin from the long end side of the
shift fork, and. spread the cotter pin long end inward.

eTighten the shift drum guide bolt, and bend the side
of the lock washer over the side of the bolt. The
lock washer must seat in the crankcase.
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eCheck to see that the following parts are in place on
both the upper crankcase half and the lower crankcase
half, and blow the oil passage nozzles clean with com-
pressed air

Upper crankcase half:
Knock pins (2); oil passage O ring (use a new one if
deteriorated or damaged); oil pressure relief valve;
drive shaft and output shaft set rings (2); drive output,
and Kick shaft set pins (3); and passage nozzles (2);
and baffle plate.

Lower crankcase half:

Crankshaft main bearing inserts (3); and balancer shaft
needle bearing Allen screws (4), see CAUTION 2. on
Pg. 7

eWith a high flash-point solvent, clean off the mating
surfaces of the crankcase halves and wipe dry.

®Fit the output and drive shaft assemblies, and kick
shaft on the upper crankcase half. When installing the
output shaft, drive and kick shafts, the crankcase set
pins must go into the holes in the respective bushings
or bearing races, and the set rings must fit into the
grooves in each ball bearing.

Make sure the crankcase set pins are
CAUTION} properly aligned to avoid damage to the
crankcases upon installa
eApply a little engine oil to the transmission gears,
ball bearings, shift drum.
Apply a little molybdenum disulfide grease for engine
assembly to the camshaft main bearing insers
Temporarily install the timing advancer, and, with a
17 mm wrench, turn the crankshaft so that the crank-
shaft oil holes are even with the upper crankcase half
surface, with flywheels positioned up.
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\ 5
®If the wire is used to hold the ratchet pin in the bal-
ancer chain tensioner body, use the following 3 steps.
oStraighten out the lock washer sides which are bent
over against the balancer chain tensioner bolts (2), and
remove the bolts, lock washer, and balancer chain
tensioner assembly.
oPush the ratchet pin all the way into the tensioner
body by working the pin back and forth. Align the
holes in the tensioner body and 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.

Tensioner Body e

—r

T eeemmimnn

OReinstall the balancer chain tensioner assembly, run-
ning the wire through the center window in the lower
crankcase half.

®Use a new lock washer, apply a 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 bolts (2). The tightening torque of the
mounting bolts is 0.9~1.1 kg-m (78~95 in-lbs).

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

@

Chrome Plated Links

oApply a liquid gasket to the fitting surface of the
lower crankcase half in the areas shown in Fig. 237.

If liquid gasket adheres to any areas not
CAUTION indicated, the engine oil passages may be

obstructed, causing engine seizure.

Liquid Gasket Applied Areas




®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.

A

elnstall and tighten lightly the 10 mm lower crankease

half bolts (6) and check that the arrow on the lower
crankcase points to the mark on the flywheel (Fig.
239).

Balancer Chain Timing

Balancer Weight
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Check that the arrow beside the timing inspection
hole 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 pairs are not
aligned at the same time, lift off the lower crankcase
half and correct the timing.

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

einstall and tighten lightly 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 torque, following the

tightening sequence numbers on the lower crankcase
half, Next tighten the 6 mm bolts (17) in the sequence
shown in Fig. 241 with 0.9~1.1 kgm (78~95 in-lbs)
of torque.

s on the balancer shaft align

2. Arrow points to
the line mark.

e
1. Arrow points to the punch mark.
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, 6 mm Bolts.
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blind cap and washer, and tighten the blind cap stopper

bolt.

®Apply a little engine il to the shift rod and shift fork
fingers, insert the shift rod running it through the
output shaft Sth gear shift fork, and then through
the output shaft 4th gear shift fork, fitting each shift
fork guide pin into the shift drum groove.

| 5thfGear Shift Fork @

NOTE: Identification of the shift fork (‘76 and '77

models

4th gear shift fork: two fingers have the same length.

Sth gear shift fork: one of two fingers is longer than
the other and bends about 30

ward.
For '78 and later models, these two shift forks are
identical.

76 and ‘77 Models @
5th Gear Shift Fork.

Check to see that the drive shaft and output shaft

wrn freely, and, spinning the drive shaft, shift the
transmission through all gears to make certain there
is no binding and that all gears shift properly.

einstall the shift drum positioning pin, spring, and
bolt. Tighten the bolt securely with 3.2~ 3.8 kgm
(23~27 ftlbs) of torque.

Check to see that the oil pump knock pins (2) and
the oil passage O ring are in place. Replace the O

ting with a new one, if deteriorated or damaged.

elnstall the oil pump, making 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 engine oil pump bolts (3), and tighten them
with 0.9~ 1.1 kgm (78~ 95 in-lbs) of torque.

elnstall a new oil pan gasket, and the oil pan with its
mounting bolts (17). Tighten the bolts with 0.9~1.1
kg-m (78~95 in-lbs) of torque.

elnstall the upper crankcase bolts (3, or 2 if the engine
is set on the Kawasaki engine disassembly apparatus),
and tighten them with 0.9~ 1.1 kg-m (78~95 in-Ibs).

eRemove the timing advancer.

Put on the thrust washer, clutch hub, and lock washer.
Replace the clutch hub nut with a new one, screw on
the nut and tighten it with 12~15 kgm (87 ~108
ftdbs) of torque, while holding the hub stationary with
the clutch holder (special tool).

NOTE: The lock washer beiween the clutch hub and

the clutch hub nut must be installed with the marked

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

5

elnstall the friction plates (8) and steel plates (7), start-

ing with a friction plate and alternating them.

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

einstall the spring plate, springs washers, and spring
bolts (5 ea). Cross tighten the bolts evenly with 0.8~
1.0 kgm (69~ 87 in-lbs) 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 either the

spring plate or the clutch hub.

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

eCheck 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 contact breaker lead clamps
with their right engine cover screws.



®Fit 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 the
bolt with 2.3~2.7 kgm (16.5~19.5 ft-1bs) of torque.

Mount the contact breaker plate, and tighten its screws
(3) loosely. Each screw has a lock washer and flat
washer.

NOTE: These screws will be tightened securely during

ignition timing adjustment.

Turn the kick shaft clockwise until it stops, and insert
one end of the spring into the crankcase hole.

eUsing 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 scal (Fig.
200). Tighten the cover screws (4).

elnstall the kick pedal in the position marked during
disassembly, and then tighten the bolt,

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

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 lever stopper.

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

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

race.

eCheck 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.

®lnsert the shift shaft oil seal guide (special tool) in
external shift mechanism cover oil seal (Fig. 196), and
install the cover, and then tighten the screws (7).
einstall the output shaft collar.

eInstall the engine sprocket chain guard.

eClean the starter motor lugs and crankcase where the
starter motor is grounded.
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®Apply a little oil to the O ring and install the starter
motor.  Apply a non-permanent locking agent to the
starter motor retaining bolts (2), and tighten the bolts.

einstall the starter motor sprockets and chain. The
protruding side of the starter motor sprocket faces in
(Fig. 154).

Check to see that the thrust washer is at the rear of
the dynamo rotor, using a high flash-point solvent clean
off an any oil or dirt that may be on the crankshaft
taper or rotor hub, and install the dynamo rotor and
starter motor clutch assembly.

Tighten the 10 mm bolt to 7.0~ 8.0 kgm (51~ 58
ftlbs) of torque while holding the dynama rotor steady
with the dynamo rotor holder (special tool). For 12
mm bolt, tighten it to 12~14 kgm (87~101 ft-lbs)
of torque.

Using a new gasket and applying a liquid gasket to
the wiring grommets, install the dynamo cover, gasket,
and then tighten the screws (8).

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

®Connect the oil pressure indicator switch lead (gray)
to the switch,
®Connect the neutral indicator light switch lead (red)
to the switch.

sinstall the engine (Pg. 28).

NOTE: Before installing the engine, tighten the remain-
ing upper crankcase bolt if not already tightened.
Tightening torque of the bolt is 0.9 ~ 1.1

(78 ~ 95 in-bs).

®Fill the engine with oil, check the oil level (Pg. 196),
and add more if necessary.

eCarry out the adjustment procedures listed at the end
of the engine installation section (Pg. 30
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0O Ring

Circlip

Needle Bearing
Steel Washer
Copper Washer
2nd Gear (D)
5th Gear (D)
Copper Bushing
Washer

Circlip

3rd Gear (D)
Circlip

. Washer
. 4th Gear (D)

16.
17,
18.
19.
. Shift Drum
21.
.
8.
24.
25,
26.
27,
28.
29.
30.
31.

B8

Drive Shaft

Ball Bearing

Neutral Indicator Switch
Shift Drum Pin

3rd Gear Shift Fork
Washer

Shift Fork Guide Bolt
Operating Plate Pin
Circlip

Operating Plate
Positioning Pin
Spring

Positioning Bolt
4th Gear Shift Fork
Screw

3
36.
. Washer
. 5th Gear Shift Fork
9. Nut

. Splined Washer
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3
3
pt
4

8

1

42.
43,

44,
45
46

47.

48,
49

@D

“78and later
6 @

Lo

Lock Washer
. Circlip

Shift Drum Pin Plate
5. Shift Rod

Shift Drum Guide Bolt

Engine Sprocket
ollar

Ball Bearing
Output Shaft
2nd Gear (0)
Splined Washer
Circlip

17)

. Sth Gear (0)

. Circlip

. Splined Washer
- 3rd Gear (0)

Splined Washer

. Circlip

4th Gear (0)

. 1st Gear (O)

. Copper Washer

. Steel Washer

. Needle Bearing

. Circlip

. Needle Bearing Outer
Race

. Cotter Pin

. Guide Pin

. 3rd Gear Shift Fork
. 4th and 5th Gear

Shift Fork

. Steel Ball



Shift Drum Disassembly:

#Drop out the operating plate pin 2.

eRemove the shift drum pin plate 5. The screw i has
alock washer 3.

Pull out the pins 19 (6).

Shift Drum Assembly Notes:

. Apply a non-permanent locking agent to the pin
plate screw 6.

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

Y

Hole @

Drive Shaft Disassembly:

@Pull off the clutch housing and the needle bearing
from the drive shaft assembly.

@Pull off the drive shaft sleeve and spacer.

eRemove the needle bearing outer race 1

eRemove the circlip 3 and pull off the needle bearing
@), steel washer 5, and copper washer 6.

Pull off 2nd gear 7, 5th gear ®), the copper bushing @),
and washer 1o,

@Remove the circlip 11, and pull off 3rd gear 2.

eRemove the circlip 13, and pull off the washer 14 and

ng 1) using the stem bearing

Drive Shaft Assembly Notes:
1. Install the drive shaft ball bearing using the trans-
mission circlip driver (KZ400 special tool).
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5)

ission Circlip Driver
7001380

2. Replace any circlips that were disassembled with
new ones, and install the circlip so that the opening
coincides with one of the splined grooves in the
drive shaft.

Circlip Installation onto Drive Shaft @

Groove

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

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

Clutch Housing Spacer

5. Be sure that all parts are put back in the correct
sequence and all circlips and flat washers are properly
in place. Proper sequence starting with Ist gear
(part of drive shaft) is Ist gear, 4th gear, washer,
circlip, 3rd_gear, circlip, washer, copper bushing,
Sth 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
sleeve, needle bearing, and clutch housing.
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Table 3 Drive Shaft Gear Chart
Gear Engage Type No. of Teeth
s 1 Part of drive shaft 15
2'g 4 Dogs, dogs face left 25
33 3 Double dogged, tooth side dogs face right 22
A = 5 Dog recesses, recessed side faces right 27
s 2 No dogs, no dog recesses, chamfered side faces right 9

6. The drive shaft gears can be recognized by size,
the gear with the smallest diameter being st gear,
and the largest one being Sth gear.

Drive Shaft Gears

Output Shaft Disassembly (‘76 and ‘77 models):

NOTE: See Pg. 217 for 1978 and later models.

®Pull off the needle bearing outer race 6.

eRemove the circlip &1, and pull off the needle bearing
&0, steel washer 5, and copper washer 5.

Pull off Tst gear & and 4th gear 5.

®Remove the circlip 55 , and pull off the splined washer
50, 3rd gear 53, and another splined washer 52 .

®Remove the circlip sl , and pull off Sth gear 5.

eRemove the circlip @), and pull off the splined washer
4@ and 2nd gear 41,

@Remove the output shaft ball bearing @ using the stem
bearing puller (special tool).

Output Shaft Assembly Notes

(76 and 77 models):

Circlip, Splined Washer Installation onto Output Shaft

Groove

Circlip

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
engine sprocket side is 2nd gear, splined washer,
circlip, Sth 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.

. The output shaft gear sizes are opposite from those
of the drive shaft gears, the largest being 1t gear
and the smallest, Sth gear.

o

Output Shaft Gears @

1. Install the output shaft ball bearing using the trans-
mission circlip 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 No. of Teeth
= 5 Dog recesses, plain side faces left 31
83 5 Double dogged, tooth side dogs face left 2%
‘g 3 3 Dog recesses, dog recesse side faces left 28
3 £ 7 Dogged, dogged side faces right %
k3 1 Dog holes, V grooved side faces right 35
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KICKSTARTER
Removal:
@Split the crankcase as explained in transmission removal
(Pg. 60). The transmission itself does not require

removal.
®Remove the kick shaft from the upper crankcase half.

Kickstarter

(Bt
@ @
@
|
20
1. Kick Pedal 13. Ratchet Gear
2. Pin 14. Circlip
3. Spring 15. Washer
4. Steel Ball 16. Kick Gear
5. Boss 17. Washer
6. Washer 18. Bushing
7. Circlip 19. Circlip
8. Pedal Rubber 20. Kick Shaft
9. Bolt 21. Spring Guide
10. Circlip 22, Kick Spring
11. Spring Seat 23. Stopper Bolt

12. Spring 24. Stopper
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Installation Note:
®Fit the kick shaft bushing hole with the pin on the
upper crankease.

Kickstarter Disassembly:

®Straighten out the lock washer 20 ends which are bent
over the side of the ratchet gear arm stopper bolts
23, and remove the stopper 25.

@Remove the circlip 1o on the kick shaft end, and take
off the spring seat 11, spring 12, and ratchet gear (3.

eRemove the circlip 14 , and pull off the washer1s), kick
gear(9), washer), and kick shaft bushingg. Remove
the circlip 15,

Kickstarter Assembly Notes:

1. Install the ratchet gear arm stopper in the direction
shown in the figure. To prevent the stopper bolts (2)
from loosening, apply a non-permanent locking agent
to their threads, or use a new lock washer. After
tightening them to 0.9~1.1 kg:m (78~95 in-lbs) of
torque, be sure to bend the ends of the lock washer
over the stopper bolts.

Ratchet Gear Arm Stopper

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

3. When installing the ratchet gear, align the ratchet gear
punch mark with the punch mark on the kick shaft.

R )

Ratchet Gear

OIL PRESSURE RELIEF VALVE

Removal:

#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:

®Apply a non-permanent locking agent to the valve
threads, and tighten it to 13~ 1.7 kgm (9.5~12.0
ft1bs) of torque.

Disassembly (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 type relief valve for inspection.
Replacement parts are not available.

eRemove the circlip, and take out the washer, spring,
and valve piston.



Relief Valve

Valve Piston

BALANCER MECHANISM

Removal:

@Split the crankcase as explained in transmission removal
(Pg. 60). The transmission itself does not require
removal if only the balancer mechanism is to be re-

oved.

eStraighten 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).
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#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 needle bearing, pull
it out using a suitable tool.

NOTE: In the absense of the above mentioned special
ol and a suitable tool, satisfactory results may be

obtained by heating the case (in the area immediately

surrounding the needle bearing) to 120~150°C (248~
302°F), pull out the bearing using a hook.

®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).

eStraighten 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.

Installation:

@If the balancer shaft needle bearings were removed,
install a new needle bearing using the st
bearing driver (special tool) to drive it in.

at the groove on the bearing outer race matches
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.

1. To prevent the distortion of the needle
bearing outer race, never over tighten
the Allen set screws.

. After finger tightening the Allen 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 Allen set screw hole, otherwise

set sorew will prevent the crankcase

halves from contacting perfectly.

~
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Balancer Needle Bearing Set Screw
@

ey

1. Set Screw
2. Balancer Weight
3. Needle Bearing
4. Balancer Shaft

einstall the balancer chain. The balancer chain plated
links must face the engine clutch side.

NOTE: The balancer chain tensioner assembly must be

installed before installing the lower crankcase half on the

upper crankcase half.

@if the balancer chain o 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
turn a 4 mm screw (thread pitch 0.7 mm) into the
tensioner body to hold the ratchet pin in position.

At cach balancer weight, install the washers (3) on
the balancer weight sides. The washer with four teeth
goes next to the sprocket, with its teeth facing in.

NOTE: Both front and rear balancer weights and

sprockets are  identical.

®Apply 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 lock washer over the side of the
bolt, and the other side of the lock 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 between two chrome plated links
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.

®Fit the crankcase as explained in transmission instal-
lation (Pg. 64).

Balancer Weight Disassembly

(each balancer unit):
eRemove the circlip (§), and take off the washer ©.
Tapping lightly with a mallet, separate the sprocket 7
and balancer weight 10 The springs @ and pins &
(4 ea) may be removed.



Balancer Mechanism

Balancer Weight Assembly

(each balancer unit):
@With the springs and pins (4 ea) all in place in the inner
circumference of the balancer weight, install the
sprocket. The punch mark on the sprocket must
face in (balancer weight side), with the sprocket
positioned as depicted in Fig. 274. Only one of the
four positions is correct, and that is with the punch
mark opposite the weight.

®Put on the washer and circlip. Use a new circlip
if it is deformed or otherwise damaged during removal.

®Move 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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® @ @

Needle Bearing
Balancer Shaft
Washer
Splined Washer
Circlip
Washer
Sprocket
in
Spring
Balancer Weight
. Balancer Chain
Lock Washer
Bolt
Chain Guide
Cotter Pin
. Tensioner Body
Pin

Somuavawn

SenEsE

18. Chain Guide
19. Lock Washer
20. Bolt

21. Spring

22. Tensioner Pin

Balancer Chain Tensioner Disassembly:

eRemove the cotter pin 15, pull out the pin 17, and
remove the chain guide 18

@Pull out the tensioner pin 72, spring 70,

Balancer Chain Tensioner Assembly Note:
insert a new cotter 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:
eRemove the engine (Pg. 23).
eSet the engine on a clean surface or, preferably, into
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, the one of the upper
crankcase half bolts (3) shown in Fig. 208 must be
removed before positioning the engine.
Remove the camshafts as explained in camshaft removal
(Pg. 37).
eRemove the cylinder block (Pg 43).
eRemove the pistons (Pg. 4
®Remove the transmission (Pg 60).
oLift off the crankshaft with the camshaft chain and
primary chain.
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Crankshaft

®Remove the camshaft chain from the crankshaft.
®Remove the primary chain.

Installation:

NOTE: If a new crankshaft and/or connecting rod is

used, select the proper bearing insert in accordance

with the combination of connecting rod and crankshaft
marks (Fig. 279, Table 5).

®Apply engine oil to the crankshaft bearing inserts.

eFit the camshaft chain and primary chain back onto
their sprockets and set the crankshaft back in its place
on the upper crankease half while engaging it with the
primary chain. The camshaft chain sprocket on the
crankshaft is smaller than the balancer sprocket.

A2

| Balancer Sprocket

Camshaft Chai

®Assemble the crankcase as explained in transmission
installation (Pg. 64).

elnstall the pistons (Pg, 45).

elnstall the cylinder block (Pg. 43).

einstall the camshafts (Pg. 38).

NOTE: The cylinder head cover must be installed after

engine installation on the motorcycle.

elnstall the engine (Pg. 28).

®Fill the engine with oil, check the ol level (Pg. 196),
and add more if necessary.

Carry out the adjustment procedures listed at the end
of the engine installation section (Pg. 30).

CONNECTING ROD
Removal (each side):
eRemove the crankshaft (Pg. 77).
eRemove the nuts (2) and pull off the connecting rod
big end cap.
Do not allow the big end cap bolts to
fump, sqsit- s crablahafe forontivtn

prevent damage.

Connecting Rod Big End Cap

eRemove the rod bearing insert halves from the connect-
ing rod big end and the big end cap.

Installation Notes:

1. Apply engine oil to the rod bearing inserts.

2. When installing new connecting rods, use connecting
rods having the same weight mark. This weight
mark, indicated using a capital letter, is stamped on
the connecting rod big end.

M

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 align (Fig. 278). The big end
cap must be replaced together with the connecting
rod as a set.

. If a new connecting rod is used, check that pin to
small end clearance has the specified value (Pg. 131).

. If a new crankshaft and/or connecting rod is used,
select the right rod bearing insert in accordance with
the combination of the connecting rod and the
crankshaft marks (Fig. 279). If the connecting rod
only is replaced with 2 new one, first measure the
diameter of the crank pin, mark its flywheel 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
Crank™ marking 1

Unmarked
shaft marking

. Black Brown
PN 13034-043 | PN 13034-046

Uik Blue Black
PN 13034-045| PN 13034-043

Color Marks

o

Apply a little molybdenum disulfide grease for engine
assembly to the big end bolt threads. Hand tighten
both nuts first, and then tighten each nut with 3.6~
kgm (26~29 ftIbs) of torque.
Replace the big end bolts and nuts with
new ones, whenever they are removed o
just loosened. Use only Kawasaki big end bolts and
nuts, as these are very important parts.

CAMSHAFT CHAIN GUIDE (Front)
Removal:
®Remove the crankshaft (Pg. 77).
®Remove the camshaft chain guide holder bolts (2),
and remove the chain guide.
0

c.m_gt!an Chain Guide

N
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-Ibs) of torque.

CAMSHAFT CHAIN GUIDE (Rear)
Removal:

®Remove the cylinder block (Pg. 43).
®Remove the chain guide.
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CAMSHAFT CHAIN GUIDE (Top)

Removal:

eRemove the cylinder 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.

®Loosen the front axle clamp nuts (4) but do not
remove them. Then loosen the front axle nuts (2).
®Remove the front axle clamp nuts, lock washers, and
clamps.
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®Use a jack under the engine or other suitable means
to lift the front of the motorcycle. Drop the front
wheel out of the forks, and remove it

®insert a wood wedge (7~8 mm thick) between the
disc brake pads this prevents them from being moved
out of their proper position, should the brake lever
be squeezed accidentally.

Installation:

®Remove the wedge from between the disc brake pads.
ePosition the front wheel in its place between the front
fork tubes, and slowly lower the front fork tube
bottom ends onto the front axle.

eMount the front axle clamps, and tighten the nuts
loosely. The arrow at the bottom of the clamp must
point to the front Fig. 284,

oTighten the axle nuts with 7~9 kgm (51~65 ft-lbs)

Speedometer Gear Housing Disassembly:
®Remove the left axle nut 1), and pull the speedometer
gear housing 2 off the hub 17

@Pull out the grease seal @) using a hook.

®Pull out the speedometer gear 3.

oIf the speedometer cable bushing (0 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 using a 2 mm drill bit.
Using a suitable tool, tap out the pin, and then pull
out the speedometer cable bushing and pinion.

NOTE: It is recommended that the assembly be re-

placed rather than attempting to build the components.

of torque, and position the housing by
turning it counterclockwise until it stops.

oTighten 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.

If the clamps are installed incorrectly or

improperly tightened, the clamps and/or
the studs could fail, resulting in loss of control.

elnsert 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.

Gear Housing Assembly Notes:

1. Replace the grease seal with a new one. Apply a
little 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.

After inserting a new pin, punch the housing hole to
secure the pin in place.

Regrease the speedometer gear.

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 ittle less than 3 mm.

~

s

Front Hub Disassembly
(including disc removal):
eRemove the disc side axle nut (1), and pull off the
speedometer gear housing
eStraighten the part of the disc double washers 12 that
are bent over the disc bolts 1 (4). Remove the bolts,
double washers (2), speedometer gear drive holding
plate 11, speedometer gear drive 5, and disc1¥ .
ePull out the axle 2 along with the right axle nut 2
and remove the collar 2.
®Remove the screws 23 (2) and washers @ (2), and
take the cap @) off the right side of the hub.
eUsing a hook, pull out the grease seal 20 and remove
the circlip 19.
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elnsert a metal rod into the hub from the speedometer
gear side, and remove the bearing 18 on the right side
by tapping evenly around the bearing inner race. The
distance collar (8 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

Front Hub Assembly 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 it stops at the bottom of the hole.

10.
1.
12,
13,

14,
15.

17.

1. Axle Nut 18.

2. Speedometer Gear 19.
Housing 20,
3. Speedometer Gear 21.
4, Grease Seal 2.
5. Speedometer Gear Drive 23,
6. Pin 2
7. Washer 25.
8. Speedometer Pinion 26,

16.

. Washer

Bush

Disc Bolt

Double Washer

Speedometer Gear Drive
Holding Plate

Disc

Distance Collar
Front Hub
Bearing

Cirdlip

Grease Seal

Cay

Washer
Screw

4. Axle

Collar
Axle Nut
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— @
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aring,Driver Holder
70

%

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.

When installing the speedometer gear drive, fit it in
the hub notches. The speedometer gear drive holding
plate must be installed with the plain side facing in.

a,

. After tightening the disc mounting bolts (4) with

3.4~4.6 kgm (25~ 33 ftlbs) of torque, bend the

washer tabs back over the bolts.

Install the speedometer gear housing so_that it fits

in the speedometer gear drive notches (Fig. 286).

. Completely clean off any grease that has gotten on
cither side of the disc with a high flash-point solvent.
Do not use one which will leave an oily residue.

FRONT DISC BRAKE

Removal, installation, disassembly, and assembly of
the front disc brake is divided as follows

Pad Removal

Pad Installation

Caliper Removal

Caliper Installation Notes

Caliper Disassembly

Caliper Assembly

Master Cylinder Removal

Master Cylinder Installation

Master Cylinder Disassembly

Master Cylinder Assembly Notes

o

NOTE: Disc removal and disc installation are covered
in front hub disassembly and front hub assembly sec-
tions (Pg. 80).

Brake linings contain asbestos fiber. In-

halation of asbestos 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 components are to be cleaned, wash

detergent, then immediately discard the cleaning
solution and wash your hand

3. Do not grind any brake lining material unless a ven-

tilation hood is available and properly used.

Before working on the disc brake, take caution of the

following:
= 1 Exmpt for the disc pads and disc; use

e e R oo

alcohal, or uihvl alcohol for cleaning brake parts. Do
not use any other fluid for cf these parts.
Gasoline, motor oil, or any other petroleum distillate
will cause deterioration of the rubber parts. Oil
spilled on any part will be difficult to wash off
completely, and will eventually deteriorate the rubber
used in the disc brake.

2. 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 flash-point solvent. Replace the pads
with new ones if they cannot be cleaned satisfactorily.

. Brake fluid quickly ruins painted surfaces; any spilled
fluid should be completely wiped up immediately.

I any uf (he brake ine fittings or the bleed valve is
opened a time, AIR MUST BE BLED FROM
THE BRAKE SYSTEM (Pg. 157).

. When installing or assembling the disc brake, tighten
the disc brake fittings to the values given in Table 6.
Improper torque may cause the brake to malfunction.

Table 6 Disc Brake Torque

5

w

IS

o

Brake lever pivot
bolt

Brake lever adjust-
ing bolt locknut
Master cylinder
clamp

Fitting (banjo)
bolts

Brake pipe nipple | 1.7~1.9 kgm | 12~13.5 ftlbs
3(or 4)-way joint_| 0.7~0.9 kg-m | 61~78 in-bs
Front brake light
switch

Caliper holder
shaft nuts

0.5~0.7 kgm | 43~61 inbs

1.8~2.3 kg:m | 13.0~16.5 ft-lbs

0.6~0.9 kg-m | 52~78 in-lbs

2.9~3.1 kgm | 21~22 ft-lbs

2.6~3.0 kg:m | 19~22 ft-lbs

24~2.8 kg-m | 17.5~20 ft-lbs

Caliper mounting | 4 44 6 kgm | 25~33 felbs

bolts

Bleed valve 0.7~1.0 kg-m | 61~87 in-lbs
Disc mounting .
bolts 3.4~4.6 kg:m | 25~33 ft-lbs

Pad Removal (76 and ‘77 models):
NOTE: See Pg. 215 for 1978 and later models.
eRemove the front wheel (Pg. 79).



Take out the mounting screw for pad B, and remove
the pad. A lock washer and metal plate also come off.

lounting Screw

®After pad B is removed, slide the caliper body to the

right side of the motorcycle and remove pad A.
NOTE: I it is difficult to take out pad A, squeeze the
brake lever several times until the caliper piston pushes
it out.

Pad Installation:

®Remove the bleed valve cap, open (loosen) the valve
slightly, push the piston in by hand as far as it will go,
and then close (tighten) the valve. Wipe up any spilled
fluid, and recap the bleed valve.

®install 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).
®Fit 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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eSince brake fluid was spilled when the bleed valve

was opened, check the fluid level in the master cylinder
and bleed the air from the brake system (Pg. 157).
einstall the front wheel (Pg. 80)

Caliper Removal:
®If the piston or the caliper holder is to be removed,
loosen the caliper holder shaft 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 to prevent fluid from flowing
out

#Remove the mounting bolts (2), each with a flat washer
and lockwasher, and then take off the caliper.

Caliper Installation Notes:

. Tighten the mounting bolts, caliper holder shaft nuts,
and brake pipe nipple (or banjo bolt) to the specified
torque (Table 6).

. Check the fluid Ievel in the master cylinder, and bleed
the brake lin (Pg. 161).

~

Caliper Disassembly:

#Take out the mounting screw '@ for pad B 19, and
remove the pad. A lock washer 17 and metal plate 13
also come off.

#Remove the caliper holder shaft nuts 1 (2), and pull
out the caliper holder shafts © (2) and the spacers 2
(2) taking care not to damage the dust covers 7'(4).
Remove the caliper holder 70, and push out pad A

To avoid damage to the dust covers and

O rings, unscrew each shaft in turn a little

atatime.
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®Remove the dust seal 0 around the piston 11,
Cover the caliper opening with a clean, heavy cloth,
and remove the piston by lightly applying compressed
air to where the brake line fits into the caliper.
To avoid serious injury, never place your
fingers or palm inside the caliper opening.
If you apply compressed air into the caliper, the piston
may crush your hand or fingers.
NOTE: If compressed air is not available, reconnect
the brake line and pump the piston out with the brake

lever.

Front Caliper

a8
15
1. Nut 6. Caliper Holder Shaft
2. Spacer 7. Dust Cover
3. Caliper 8. O Ring
4. Bleed Valve Cap 9. Pad A
5. Bleed Valve 10. Dust Seal

o Taking care not to damage the cylinder surface, remove
the fluid seal 12 with a hook.

Caliper Assembly:

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.

®Apply brake fluid to the outside of the piston and the
fluid seal, and push the piston into the cylinder by
hand. Take care that ncither the cylinder nor the
piston skirt get scratched.

einstall the dust sal 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 Butyl Cuprysil) grease
to the caliper holder shafts and the holder holes.
(PBC grease s a special high-temperature, water-esistant
grease.

NOTE: Replace the dust covers and O rings if they
were damaged.

With the caliper holder properly positioned, insert the
caliper holder shafts while carefully tuming the shafts
1o prevent damage to the dust covers.

11. Piston 16. Mounting Screw
12. Fluid Seal 17. Lock Washer
13. Flat Washer 18. Metal Plate

14. Lock Washer 19. Pad B

15. Caliper Mounting Bolt 20. Caliper Holder



Caliper Dust Seal @

1. Fluid Seal
2. Dust Seal Stopper
3. Dust Seal

4. Piston

®install the spacers and nuts, and tighten the nuts loose-

y.
NOTE: Do not forget to tighten the nuts after installing
the caliper on the motorcycle (Pg. 83).

elnstall pad A in the caliper holder.

®Fit 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:

eTake off the right rear view mirror.

@Pull back the dust cover, and remove the banjo bolt
to disconnect the upper brake hose from the master
cylinder. There is a flat washer on each side of the

hose fitting.
ctamp 5o 3

Banjo Bolt

®Remove the clamp bolts (2), and take off the master

cylinder.  There is a flat washer for each master
cylinder clamp bolt. Immediately wipe up any brake
fluid that spills.

Master Cylinder Installation Notes:

1. The master cylinder clamp is installed 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 kgm (52~ 78 in-lbs) of
torque.
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4 e
2. Bleed the brake line after master cylinder installation
(Pg. 161).
Master Cylinder Disassembly
(76 and ‘77 model):
NOTE: See Pg. 216 for 1978 and later models,
®Take off the master cylinder cap 1 and diaphragm 3,
and empty out the brake fluid.
®Take off the brake lever 0. Use the master cylinder
stopper remover (special tool) to remove the dust seal
stopper 23, and then remove the dust seal 2.

Dust Seal Stopper

Dust Seal

56019-111%

®Remove the retaining ring 7 with retaining ring pliers
(special tool), and take the stopper z , piston i/,
primary cup 20, spring 13, and check valve T8 out of
the master cylinder body. Donot remove the secondary
cup 2 from the piston since removal will damage the

s

Stopper

Retaining Ring Plers
57001-154

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

o

Cap

Ring Plate
Diaphragm

Reservoir

Dust Cover

Banjo aon

Flat W

Mster Cyllnder Body

m»ﬂ.my-.»s»r:.—

10. e o

11. Nut

12

3.
14.
15. Cl
16.
17. Bol

. Check Valve
19. Spring

20.

Lock Washer
Nut
Adjusting Bolt
lamp
Flat Washer
It

Primary Cup

21, Piston

22. Secondary Cup 31. Cable Gulde

23. Stopper 32. 3-way Jol

24, Retaining Ring 33. Brake ngmSW\u:h
25. Dust Seal 34. Dust Cover

26. Dust Seal Stopper 35. Brake Pipe

27. Upper Brake Hose 36. Lower Brake Hose
28. Bolt 37, Guide Holder Plate
29. Lock Washer 38, Cable Guide

30. Flat Washer 39. Grommet.

I



2. Be sure that the primary cup and check valve are
not installed backwards and that neither is turned
sideways after insertion.

Retaining Ring

o)

Stopper

~

Piston
Primary Cup

Secondary Cup

3. Use a new remmmg ring for assembly, 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.

Master Cylinder Ring Driver
57001132

REAR WHEEL

Removal:

ePut the motorcycle up on its center stand.

®Remove the chain guard bolts (2) and washers (2),
and take off the chain guard.

(Chaih, Adjuster_ ocknut

®Remove the axle cotter pin, and take out the axle nut
and washer.
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@Remove the cotter pin, and loosen the nut at the rear
end of the torque link.
®Loosen the 36 mm caliper holder sleeve nut.

Loosen 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 sprocket.

®Remove the drive chain from the rear sprocket, and
hang it to the left 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,
pull out the axle. The left chain adjuster comes off
with the rear wheel.

Pull the rear wheel toward the rear until it is stopped
by the rear fender, and remove the coupling assembly
and rubber dampers (6) from the left side of the rear
hub,

Clear the disc from the caliper, lean the wheel to the
left, and pull it out under the left side of the rear
fender.

elnsert a wood wedge (7~8 mm thick) between the
disc brake pads. This prevents them from being moved
out of their proper position, should the brake pedal
be pushed down accidentally.

Installation:
®Remove the wedge spacer from between the disc brake

pads.

@Slip 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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oslip the disc into the caliper.

®Fit the drive chain onto the rear sprocket.

einstall the left chain adjuster, and insert the axle
through the hub from the right to left, while holding
the rear wheel in place.

einstall the axle washer and nut, and tighten the axle
and caliper holder nuts loosely.

elnstall the chain guard.

eAdjust the drive chain (Pg. 17).

Wheel Coupling Disassembly:
®Pull out the coupling collar 10 from the left, and the
coupling sleeve ® from the right.

einstall the rubber dampers 13 (6) and wheel coupling
assembly temporarily to aid in rear sprocket 1) removal,
'Stmghun the bent portions of the double washers 17

.R:mnvc the rear sprocket nuts @ (6), the double
washers, and the sprocket bolts 18 (6) to separate the
rear sprocket 11 and wheel coupling ).

®Remove the coupling from the rear wheel.

Using a hook, pull out the grease seal ) and remove
the circlip®

®Remove the bearing @ 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

tools PN 57001-139 and 57001-296). Press the bearing
until it stops at the bottom of the hole.
einstall the circlip.
®Replace 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.
®install the rear sprocket, bolts (6), double washers (3),
and nuts (6), and tighten the nuts loos
The rear sprocket st b indtallsd with
the chamfered 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.

®lnstall the rubber dampers and wheel coupling on the
rear hub, and then tighten the sprocket nuts with
3.6~4.4 kgm (26~32 ft-Ibs) of torque.

®Bend the tab portions of the double washers over the

nuts.
Remove 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 |

Rear Hub Disassembly (including disc removal):

Pull out the collar % from the disc side.

eStraighten the bent portions of the double washers
2(2), and remove the bolts % (4), double washers
(2), and rear disc 23

®Remove the grease seal 2 using a hook, and remove the
circlip a0,
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)

Rear Hub

1. Drive Chain 9. Washer 17. Double Washer 25. Bolt

2. Grease Seal 10. Coupling Collar 18. Bolt 26. Collar

3. Circlip 11. Rear Sprocket 19. Distance Collar 27. Caliper Holder Sleeve
4. Ball Bearing 12. Ball Bearing 20, Ball Bearing 28. Sleeve Nut

5. Wheel Coupling 13. Rubber Damper 21. Circlip 29. Axle

6. Coupling Sleeve 14. O Ring 22. Grease Seal

7. Cotter Pin 15. Rear Hub 23. Disc

8. Axle Nut 16. Sprocket Nut 24, Double Washer
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elnsert a metal rod into the hub from the disc side, and
remove the leftside bearing 12 by tapping evenly around
the bearing inner race. The distance collar 12 will come
out with the bearing.
einsert the metal rod into the hub from the other side,
and tap out the remaining bearing 7.
Rear Hub Assembly 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).

Bearing Driver Holder @

57001139

Bearing

2. Inspect the grease seal and replace if 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 57001-

0

140).
3. Inspect the O ring and replace if necessary.

REAR DISC BRAKE
Removal, installation, disassembly, and assembly of
the rear disc brake is divided as follows:
Pad Removal
Pad Installation
Caliper Removal
Caliper Installation
Caliper Disassembly and Assembly
Master Cylinder Removal
Master Cylinder Installation Notes
Master Cylinder Disassembly
Master Cylinder Assembly

NOTES: .

1. Disc removal and disc installation are covered in rear
hub disassembly and rear hub assembly sections (Pg.
88).

2. Refer to CAUTION and WARNING (Pg. 82) for
general disc brake information.

Pad Removal:
®Remove the rear wheel (Pg. 87).

Remove pads A and B using the same method covered
in front disc brake pads removal (Pg, 82)

Pad Installation:

®Remove the bleed valve cap, open (loosen) the valve
slightly, push the piston in by hand as far as it will go,
and then close (tighten) the valve. Wipe up any
spilled fluid, and recap the bleed valve.

elnstall pad A in the caliper holder, aligning the groove
of pad A with the ridge in the caliper holder.

oFit pad B, aligning the tongue on the pad with the
groove in the caliper, and install the metal plate, lock
washer, and mounting screw using a non-permanent
locking agent on the screw.

®Since brake fluid was spilled when the bleed valve was
opened, check the fluid level in the master cylinder and
bleed the air from the brake system (Pg. 157).

elnstall the rear wheel (Pg. 87).

eAdjust the drive chain (Pg. 17).

Rear Caliper Removal:

Remove the rear wheel (Pg. 87).

®Remove the banjo bolt at the caliper, and temporarily
secure the end of the brake hose to some place higher
than the rear brake reservoir to prevent fluid from
flowing out. There is a flat washer on each side of the
hose fitting.



eimmediately wipe up any brake fluid that spills.
@If the piston or the caliper holder is to be removed,
loosen the caliper holder shaft nuts (2).

®Remove the caliper holder slceve nut, the sleeve, and
the right chain adjuster.

®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:

elnstall the slceve, sleeve nut, right chain adjuster, and
caliper, and tighten the sleeve nut loosely. It will be
tightened securely after adjusting the drive chain.

Caliper Holder @

@Fit the torque link bolt through the torque link and
the caliper from the left side and tighten the nut
oosly.
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einstall the rear whed! (Pg. 87).

eTighten the caliper holder shaft nuts with 2.4 ~ 2.8
kgrm (17.5~20 ft-Ibs) of torque.

#Connect the brake hose to the caliper, tightening its
banjo bolt with 2.9~ 3.1 kgm (21 ~ 22 ft-lbs) of
torque. There is a flat washer for each side of the
brake hose fitting
@Adjust the drive chain (Pg. 17).

Check the fluid level in the master cylinder, and bleed
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:
Pull off the right side cover.
eSlide down the push rod dust cover.

#Remove the banjo bolt to disconnect the brake hose
from the master cylinder. There isa flat washer on each
side of the hose fitting. Immediately wipe up any
brake fluid that spills.

eRemove the master cylinder mounting bolts (2), lock
washers (2), and flat washers (2), and free the rear
master cylinder from the motorcycle.

Rear Master Cylinder Installation Notes:

1. Tighten the master cylinder mounting bolts securely.

2. Bleed the brake line after master cylinder installation
(Pg. 157).

3. Adjust the rear brake (Pg. 18).

Rear Master Cylinder Disassembly:

eTake off the master cylinder cap 1 and diaphragm
3, and empty the brake fluid into a suitable container,
®Remove the circlip 11 with circlip pliers, and pull out
the piston 9’ and secondary cup 10, Do not remove the
secondary cup tmm the piston since removal will
damage the

®Remove the b\ccd valve 5 , and remove the return
spring 7' and primary cup & by lightly applying
compressed air into the bleed valve hole,
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Rear Master Cylinder

PR MALN S

Cap

Ring Plate
Diaphragm

Bleed Valve Cap
Bleed Valve

Master Cylinder Body
Return Spring
Primary Cup

10.
1.
12,
13
14.
15.
16.

Piston
Secondary Cup
Circlip

Dust Cover
Push Rod
Pivot Bolt
Return Spring
Brake Pedal

17. Nut

18. Cotter Pin

19. Cap Nut

20. Lock Washer
21. Flat Washer
22. Adjusting Bolt
23. Locknut

24. Banjo Bolt

25.
26,
27,
28.

8

30,
31
32,

Flat Washer
Caliper Body
Brake Hose
Mounting Bolt
Lock Washer
Flat Washer
Banjo Bolt
Flat Washer



Rear Master Cylinder Assembly:

eBefore 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.

einstall the bleed valve.

ePut the return spring into the cylinder. The spring
seat side must face out.

einstall the primary cup. Be sure that the primary cup
is not installed backward or turned sideways after
insertion.

@

Return Spring Seoandsh.Cub

Primary Cup Piston

®lInstall the piston, and with a suitable rod, install the
circlip to hold the piston in as far as it will go.
®Fit the diaphragm and the master cylinder cap.

TIRE AND TUBE

Removal:

®Remove the wheel from the motorcycle (Pg. 79 or
87

Do not lay the wheel on the ground with
CAUTIONS the disc facing down. This can damage
or warp the disc.
eMark the valve stem position on the tire with chalk
50 that the tire will be reinstalled in the same position

to maintain wheel balance.
®Take out the valve core to let out the air.

Take out
with valve stom cap
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®Remove the valve stem nut, and fully loosen the two
bead protector nuts,

eUse a rubber mallet to break the tire beads away
from both sides of th

NOTE: Front tire has no ure bead protectors.
eStep on the side of the tire opposite the valve stem,
and start prying the tire off the rim near the valve stem
with tire irons. Take care not to insert the tire irons so
deeply that the tube gets damaged.

Tire Irons @

®Remove the tube when one side of the tire is pried off.
®Pry the tire off one of the bead protectors and then
pry the other side of the tire off the rim.

Installation:

®Put 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 tube
into the tire now, even if the fire was completely
removed from the rim. Insert the valve stem into the
rim, and screw the nut on loosely.

Lubricate 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.

®If the tire was completely 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 installed, the yellow paint mark

on the tire should be aligned with the valve stem for

best balancing results.

Yellow Paint Mark Arrow @
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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

(Pe. 153).
®Tighten the bead protector and valve stem nuts, and
put on the valve cap.

Balance the wheel (Pg. 20).

®Mount the wheel on the motorcycle (Pg. 80 or 87).

®Adjust the drive chain (Pg. 17 ), if the rear wheel was
removed.

RIM

Removal:

®Remove the wheel from the motorcycle (Pg. 79 or
87

eTake 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
okes don’t get mixed up, and unscrew the nipples
#tom all the spokes with a screwdriver.

Inmllation:

NOTE: When assembling the front 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.

®Fit all the spokes through the holes, and screw all the
nipples onto the spokes tightening them partially.

#Suspend 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.

Pradial Rundi
——

eTighten 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.

eMake sure that the spokes are tightened evenly.
Standard torque is 0.20 ~ 040 kgm (17~ 35 in-lbs).

eMount the tube and tire (Pg. 93).

eBalance the wheel (Pg. 20)

eMount the wheel on the motorcycle (Pg. 80 or 87).

®Adjust the drive chain (Pg. 17 ), if the rear wheel was
removed.

SPOKE (breakage replacement)

Reduce the tire air pressure by a small amount.
®insert the new spoke through the hub, and bend it to
meet the nipple.

oTighten with a spoke wrench. Standard torque is
020 ~ 0.40 kgm (17 ~ 35 indbs).

einflate the tire to standard pressure (Pg. 153).

CLUTCH CABLE

Removal:

eRemove 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
edal.

®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.

Clutch Cable

eLoosen the lock nut on the clutch lever, and screw
in the adjuster.

sLine up the slots in the clutch lever, locknut, and
adjuster and free the cable from the lever

Pull the cable free from the motorcycle,

Adjuster @

Locknut

Installation:

NOTE: Before installing the clutch cable, lubricate i

®Run the upper end of the cable behind the head pipe
gusset, through the guide at the left of the stem head,
and to the clutch lever.



®Fit 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.

eUsing a new cotter pin, secure the cable tip to the
release lever.

einstall the engine sprocket cover using the shift shaft
ail 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.

einstall the shift pedal so that its end matches the level
of the engine sprocket cover lower left bolt, and
tighten its bolt (Fig, 149).

eMount the left foot peg with its nuts and washers.

Adjust the clutch (Pg. 16).

THROTTLE CABLES
Removal
®Remove the carburetors (Pg, 33).

eLoosen both cable guide nuts, and pull out the cables
through the right cable guide on the stem hea

Engine Stop Switch Housing

eRemove the engine stop switch housing screws (2), and
open the housing.

eslip both throttle cable tips from their catches in the
throtle grip.

eUnscrew the decelerator 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 throttle cables from the motorcycle.
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Installation:

NOTE: Before installing the throttle cables, lubricate

them.

eScrew the accelerator throttle cable guide (shorter than

lhe decelerator throttle cable guide) into the side of
e stop switch opposite the starter button.

s crew 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.

®Run both cables through the right cable guide on the
stem head, between the right front shock absorber
and the head pipe, and between the right top tube and
upper tube to the carburetors. The cables should be
natually routed, neither one twisted about the other.
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#Tum the throttle grip so that the cable catches are
facing up, fit the accelerator throttle cable tip in the
front catch and the other cable tip in the rear catch.

®Put together the engine stop switch housing, and
tighten its screws. The upper half of the housing has
a small projection which fits into a hole in the handle-
bar. The front switch housing screw is longer than
the rear screw.

i T

oTurn each guide in the direction of its cable, and
tighten its guide nut to secure the guide in the proper
position.

elnstall the carburetors (Pg. 33).

eAdjust the throttle cables (Pg. 13).

HANDLEBAR

Removal:

®Remove the fuel tank (Pg. 32 ) or cover the tank
with thick cloth to avoid damaging the painted

surface.

eRemove the clutch adjusting cover.

Loosen the locknut, and back out the clutch adjusting
screw a couple of turns to give the clutch cable plenty
of play.

Adjusting Screw &

®Loosen the locknut on the clutch lever, and screw
in the adjuster and line up the slots in the clutch lever,
locknut, and adjuster. Free the inner cable from the
lever.

Adjuster @

Locknut

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 light switch screws (2), and remove the
light switch from the handlebar. If necessary, loosen
the clutch lever bolt, 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.

WMaster Cylinder @
Clutch Lever Bolt lamE Boit

Engine Stop Sivitch
e Housing Screw)

Light Switch Screw

sLoosen the master cylinder clamp bolts (2).
Remove the handlebar clamp bolts and lock washers
(4 ea), remove the clamps (2), and slide the handiebar
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 bonded to the
handlebar, and slide off the clutch lever.

®Remove the clip, nut, lock washer, and flat washer
from each handlebar 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. Install the flat washer,
lock washer, and nut in this order; and hand-tighten
the nut.

®Be sure to install the black/yellow lead terminal be-
tween the flat washer and lock washer.

@If the clutch lever and left handlegrip were removed;
slide the clutch lever back on, tighten its bolt loosely,
and bond a new left handlegrip onto the handlebar.

eSlide the right side of the handlebar through the master
cylinder holder into 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 handlebar clamp
bolts is 1.6~ 2.2 kg:m (11.5~16.0 ft-Ibs). Each bolt
has a lock washer.

@ Tighten both handlebar holder nuts securely, and insert

ps through the holder stems.

Position the engine stop switch housing in place with
its projection in the hole in the handlebar (Fig. 336),
and tighten its screws. The front screw is longer than
the rear screw.

With the brake lever mounted at the proper angle,
tighten first the upper and then the lower master
Sfinder By bolt 160570 T g (43 1bs)
of torque.
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einstall the light switch.

®Strap both the light switch wiring harness and the
engine stop switch wiring haress back onto the
handlebar.

®Fit the tip of the clutch cable back into the clutch lever.

Adjust the clutch (Pg. 16).

einstall the rear view mirrors.

Adjust the rear view mirrors.

SPEEDOMETER CABLE

Removal:

Disconnect the upper and lower ends of the speedometer
cable with pliers.

®Pull the cable free.

Installation:

®Run the speedometer cable 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
pliers.

einsert the speedometer inner cable into the speed-
ometer gear housing while turning the wheel so that
the slot in the end of the cable will seat in the tongue
of the speedometer pinion.  Tighten the cable nut with
pliers.

Turn wheel. Sﬂ.

TACHOMETER CABLE

Removal:

eDisconnect the upper end of the tachometer 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 cable into the tachometer,
and tighten the cable nut with pliers.

@Check to see that there is a gasket between the outer
cable and the cylinder head.

®Fit the bottom end of the cable 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:

eTake out the retaining screws ® (2), and swing the

unit ) from the housiny

eDisconnect the headlight socket ) from the rear of
it. For semisealed beam units, the bulb can

®Remove the pivot screws 2, nuts(@ , and rubber
ozmpm 0 (2 ea), and the beam horizontal adjusting

w D). SAnit s , spring 13, and spring 12 come off
with the adjusting screw.

Separate the outer rim 3 from the inner rim
eRemove the screws 11 (2), and separate the sealed
beam unit from the inner rim and mounting rim 15 .

Headlight Unit

@ @
ol

s
b

f
[t )
P

5@2\1 i

13. Spring Seat

1. Adjusting Screw

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 21. Plug

10. Rubber Damper 22, Mounting Bolt
11. Screw 23. Flat Washer
12. Spring 24. Damper

Installation 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 “TOP” will be to the top
after the headlight unit is mounted back into the
headlight housing.

. The spring seat on the adjusting screw goes between
the spring and the bracket.

out the horizontal beam adjustment after
installation (Pg. 21).

SPEEDOMETER, TACHOMETER, AND
ILLUMINATOR LIGHTS

Removal:

Take out the retaining screws (2), pull the bottom

of the headlight unit out of jts housing, and swing

the unit out from the housing.

Disconnect the headlight socket from the rear of the

unit.

Loosen 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.

eDisconnect the upper end of the speedometer cable
and tachometer cable with pliers.

®Remove the screw and lock washer, and wiring grom-
met from the meter cover, and pull off the cover.



®Remove the nuts, lock washers, flat washers, dampers,
and collars (2 ea) from the bottom of the meter holder.

ePull up on the front of the meter, and pull out the
illuminator lights (2) from their base to complete meter
removal
oTo remove the illuminator bulb, first press the bulb
inwards, then holding the bulb in this position, twist
it to the left and pull it out.
Place the meter so that the correct side
CAUTIONE of the meter is up. If a meter is left
piids down or sideways for any length of time it will
malfunction.

Headlight Housing Installation
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Installation Notes:

1. Use 12V 3.4W bulbs for illuminator light replacement.

2. If the headlight housing dampers have been removed,
install the dampers as llustrated in Fig. 352

3. Carry out the vertical headlight adjustment after
installation (Pg. 21).

INDICATOR LIGHTS (Neutral, High Beam,
Stop Lamp, Left and Right Turn)

Removal:

®Remove the ignition switch mounting nut and take

off the upper switch cover.

T
§

Bolt 5. Rubber Damper
Flat Washer 6. Collar

Rubber Damper 7. Lock Washer
Headlight Housing 8. Nut

Awps
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eRemove the indicator lights () the same way as illumi-
nator light removal (Fig. 350).

Installation Notes:

Use the bulbs shown in Table 7 for indicator light
replacement. Also, refer to the table forlightlocation
by lead color. Example: The right turn signal
socket takes the bulb with Black/Yellow gray wire.

oFit the ignition switch and its holder in place, and
screw the ignition switch mounting nut onto the

Table 7 _Indicator Lights

VB\/:::’Age Indicator Lights | Lead Color
Neutral Green/Red, Brown
High Beam Black/Yellow, Red/Black

12v [ Blue/Red, Brown

3.4W [ Stop Lamp Green/White, Brown
Left Turn Signal | Black/Yellow, Green
Right Turn Signal | Black/Yellow, Gray switch.

2. Adjust the headlight vertically (Pg. 21).

IGNITION SWITCH

Removal:

eTake out the retaining screws (2), pull the bottom of
the headlight unit out of its housing, and swing the
unit out from the housing.

eDisconnect the headiight socket from the rear of the

unit.
®Loosen the mounting bolts underneath the headlight

ousing.

®Disconnect the ignition switch wiring harness socket
from the plug (4-pin) it connects to in the headlight
housing, and push the socket out of the housing.

eTake out the headlight housing mounting bolts (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
bottom of the indicator light panel, and remove the
lower cover.

eUnscrew the ignition switch mounting nut, and pull
out the ignition switch holder and ignition switch.

einstall the lower cover and tighten the screws (3).
Each screw has a lock washer.

sConnect the ignition switch wiring harness socket to
its plug in the headlight housing.

eMount the headlight housing in place and tighten its
mounting bolts. The sequence is: mounting bolt, flat
washer, fork cover, rubber damper, headlight housing,
rubber damper, housing insert, lock washer and nut
(Fig. 352).

Connect the headlight plug to the headlight, fit the
headlight into the housing, and tighten its retaining
screws.

Adjust the headlight vertically (Pg. 21).

TURN SIGNAL LIGHT (Burn out Replacement)
eRemove the lens mounting screws, and take off the
lens.

Press the bulb inwards, and holding the bulb in this
position, twist it to the left and pull it out.

einstall a new 12 volt bulb of the correct wattage
(see the wiring diagram).

®Fit the rubber gasket in place, if removed, and install
the lens. Be careful not to over tighten the mounting
screws.

TURN SIGNAL ASSEMBLY

Removal (front, either side):

Take out the retaining screws (2), pull the bottom of
the headlight unit out of its housing, and swing the
unit out from the housing.

eDisconnect the headlight socket from the rear of the
unit.

eDisconnect the turn signal gray lead in the headlight
housing.

®Loosen the mounting bolts (2) underneath the head-
light housing.

®Take out the headlight housing mounting bolts (2)
and move the housing down slightl

®Remove the nut and pull the front trm signal from
the front fork cover stay.
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Front Tum Signal Installation 12Nt : b Diripat
2. Lock Washer . Fork Cover
3. Turn Signal Lead 7. Rubber Damper
4, Collar 8. Front Turn Signal

3. Adjust the headlight vertically (Pg. 21).

Removal (rear, either side):
Unlack the seat and swing it open.
eDisconnect the turn signal gray lead.

Installation Notes (front, either side):

1. If the front turn signal dampers have been removed,
install them as shown in Fig. 355.

2. Connect the turn signal leads referring to Table 8.

Table 8 Turn Signal Lead Color

Turn Signal Lead © Main Wiring Harness Lead | eRemove the nut and lock washer, and pull the rear
1 Gray TG turn signal from the frame.
RINt | Black/Yellow < Black/Yellow =
Gray Greh Notes (rear, either side):
Left - 1. If the rear turn signal dampers have been removed,
l Blask/YeIgw 5+ Busel/Yellaw install them as illustrated.
Rear Turn Signal Installation Nut 6 Rubbor Danper 5
Lock Washer 7. Frame
Flat Washer 8. Rubber Damper

mpwes

Turn Signal Lead 9. Rear Turn Signal
Collar
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2. Connect the turn signal leads according to Table 8.

TAIL/BRAKE LIGHT (Burn out Replacement)
®Remove the lens mounting screws, and take off the
I

lens.
ePress the bulb inwards, and holding the bulb in this
position, twist it to the left and pull it out.

®Replace a burned out bulb with a new 12 volt bulb of
the correct wattage (see the wiring diagram).

®Fit the rubber gasket in place, if removed, and install
the lens. Be careful not to over tighten the mounting
screws.

OIL PRESSURE INDICATOR SWITCH
Removal:

®Pull off the oil pressure indicator switch lead from
the switch.

eUnscrew the oil pressure indicator switch from the
crankcase.

Installation Notes:
1. Tighten the switch with 1.3~ 1.7 kgm (9.5~12
ftIbs) of torque.

FRONT BRAKE LIGHT SWITCH
Removal:

Slide the rubber dust cover back, and disconnect the
front brake light switch leads from the switch.

Unscrew the front brake light switch from the 3-way
joint

1f brake fl
CAUTION remaved, pal
may become damaged.
immediately.

spills when the switch is
ted o chromed surfaces
Wipe up any spilled fluid

Installation Notes:

. Apply a small amount of a non-permanent locking
agent to the switch threads before mounting the
switch. So that no locking agent will get mixed in
with the brake fluid, do not apply any on the lower
one-fourth of the threads.

Tighten the front brake light switch with 2.6 ~3.0
kg-m (19.0~22.0 ftlbs) of torque.

After the switch has been installed, bleed the front
brake lines.

I8}

FRONT FORK

Removal (each side):

#Remove the front wheel (Pg. 79).

#Remove the bolts (3) that hold the front fender to the
shock absorber.

ln case of left shock absorber removal, the caliper
mounting bolts (2), and rest the caliper on some kind
of stand so that the brake fluid pipe is not bent.

oif the shock absorber is to be disassembled after
removal, loosen the top bolt now.




‘®Loosen the upper and lower clamp bolts.

With a twisting motion, work the shock absorber down
and out.

Installation (each side):

For 1976 and 1977 models, slide the shock absorber
up the lower and upper clamps until the upper surface
of the top bolt flange is even with the upper surface of
the stem head. For 1978 and later models, slide the
shock absorber up until the upper end of the inner tube
is 2 mm lower than the upper surface of the stem head
Tighten the upper clamp bolt to 1.6~2.2 kgm (1.5
~16 ftbs) of torque and the lower clamp bolt to 3.4
~4.6 kgm (25~33 f-dbs).

,

elf the top bolt was loosened during removal, tighten
it t0 2.5~3.0 kg:m (18.0~22.0 ft-Ibs) of torque
eMount the caliper, tightening the caliper mounting
bolts to 3.4~4.6 kgm (25~33 ftIbs) of torque. Each
mounting bolt has a flat washer and lock washer.

elnstall the fender bolts (with lock washers) through the
guide holder plate, and position the plate between the
front fender and the left front shock absorber.

eMount the front wheel (Pg. 80).

Disassembly:

®Remove the top bolt 17, and pull out the spacer 13 ('76
and '77 models), spring seat 20 or 3, and spring 21

®Pour the oil into a suitable container, pumping as nec-
essary to empty out all the oil.

eSlide the dust seal 5 off the inner tube 22

#Stop the cylinder T from turning by using the front
fork cylinder holder (special tool) (‘76 and '77 models).
Unscrew the Allen bolt 14 from the bottom of the
outer tube @), and then separate the inner tube from
the outer tube by pulling it out. For '78 and later
models, use the front fork cylinder holder handle and
adapter (special tools: PN57001-183 and 57001-1011).

v

»

A
Front Fork Cylinder Holder
7001152 O 7

//Allen Wrench
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eslide o push the cylinder and piston unit (1) and its
spring 3 out the top of the inner tube.

#Remove the cylinder base @ out the top of the outer
tube.

®For 76 and '77 models, remove the circlip inside the
end of the inner tbe and pull out the collar, non-
return valve, spring, and valve seat.

76 and ‘77 Models

Spring
Valve Seat Collar.

— ~ 9
v Lesstn

®For *76 and *77 models, remove the spring and circlip,
and pull the piston off the cylinder.

76 and ‘77 Models

®Remove the retainer © from the outer tube with a
sharp hook. Remove the washer 7), and then pull
out the oil seal ®. It may be necessary to heat the
outer tube around the oil seal before pulling it out.

Assembly Notes:

1. Using the front fork piston ring guide (special tool),
fit the cylinder and piston unit in the inner tube
bottom end before installing the collar in the inner

tube (76 and '77 models).
Inner Tube @
e

Front Fork Piston Ring Guide
7001161
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Front Fork

'78and later 76 and '77

@

1. Cylinder and Piston Unit 12. Swd 23. Bolt 34. Bolt

2. Piston Ring 13. Axle Clamp 24. Lock Washer 35. Lock Washer
3. Spring 14, 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. Oil Seal 19. Spacer 30. Lock Washer 41. Damper Ring
9. Outer Tube 20. Spring Seat 31. Flat Washer 42. Rubber Damper
10. Gasket 21. Spring 32. Stem Head 43. Gasket

11. Drain Screw 22. Inner Tube 33, Bolt 44. Allen Bolt



2. Apply a liquid gasket to both sides of the gasket ¢,
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 kgm (14.5
19.0 ft-lbs).
Replace the oil seal with a new one, apply oil to
the outside, and install it with the front fork oil
seal driver (special tool).

Front Fork Oi skl Drver 39
N sopmar

\Jg”

IS

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.

. After installing the front shock absorbers, tighten
the top bolts to 2.5~3.0 kgm (18.0~22.0 ft-dbs)
of torque.

o

STEERING STEM

Removal:

eRemove the fuel tank (Pg. 32).

eRemove the speedometer cable (Pg. 97).

eDisconnect the_tachometer cable at the tachometer
with pliers. *

eRemove the front wheel (Pg. 79)

®Remove the headlight unit (Pg. 98).

eDisconnect all the leads and plugs in the headlight

housing.
®Disconnect the front brake light switch leads from the
switch.

®Remove the headlight housing mounting bolt under-
neath the headlight housing.

eRemove the headlight housing mounting bolts (2) and
remove the headlight housing. Each bolt has a flat

washer, lock washer, and nut.
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®Remove the clamp bolts (2), and take off the master
cylinder. There is a flat washer for each master cylin-
der clamp bolt (Fig. 300 on Pg. 85)

eRemove the 3-way joint mounting bolts, lock washers,
and flat washers (2 ea) with the two cable guides and

the headlight housing stay

' -
eRemove the upper clamp bolt of the right fron
absorber and cable guide.

®Remove the caliper mounting bolts, lock washers, and

flat washers (2 ca), and remove the caliper together

with the master cylinder, upper brake hose, 3-way
joint, and lower brake hose.

sLoosen the locknut, and tum out fully the adjuster
at the center of the clutch cable to give the cable
plenty of paly.

®Remave the clutch adjusting cover.

®Loosen the locknut, and turn in the clutch adjusting
screw a couple of turns to give the clutch cable plenty
of play (Fig. 337 on Pg.96).

®Loosen the knurled locknut on the clutch lever holder,
and screw in the adjuster, lining up the slots in the
clutch lever, knurled locknut, and adjuster. Free the
inner cable from the lever

Adjuster
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®Remove the straps which hold the right switch wiring
harness to the handlebar.

®Disconnect all the leads and plugs from lhe left and
right switch housings under the frame top tul

opull the right switch wiring harness out lhrcugh the
space between the stem head and the instrument unit.

®Remove the right switch housing screws (2), and open
the housing

®Loosen the upper clamp bolt of the left front shock
absorber.

®Remove the rubber caps from the top of the inner
tubes (1978 and later models)

Loosen the stem head clamp bolt, and then remove the
stem head bolt, lock washer, and flat washer.

Tap lightly on the bottom of the stem head with a
mallet, and then remove the steering stem head to-
gether with the handlebar, meters, and ignition switch.
Slide the handlebar from the throttle grip and the right

swith housing.
Place the stem head so that the correct
CAUTION} side of the meter is up. If a meter is
loft upside down or sideways for any length of time, it
will malfunction,

®Remove the fork covers with the turn signals. Each
fork cover has a ring cap at the top; and stem base
cover, damper ring, and rubber damper at the bottom.

®Remove the fender bolts and lock washers (6 ea), and
take off the fender.

®Loosen the lower clamp bolts, and pull out each shock
absorber with a twisting motion.

®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 steel balls
will drop out of the lower outer race. Remove the rest.
There are 20 steel balls in the lower outer race.

eRemove the steering stem cap, the upper inner race,
and the upper steel balls (19).

Installation:

®Apply grease to the upper and lower outer races in the
that the steel balls will stick in place
Install the upper steel balls (19)
Al upper and lower steel

head pipe so
during stem insertion.
and lower steel balls (20).
balls are one size.

®Put on the upper inner race and steering stem cap.
Insert the steering stem into the head pipe, and tighten
the steering stem locknut to 2.7~ 33 kgm (19.5~
24 ft-Ibs) of torque.

Run the inner tube of cach 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.

elnstall the rubber damper, damper ring, base cover,
fork cover, and ring cap on cach tube in this order.

eSlide the right side of the handlebar through the right
switch housing, and into the throttle grip assembly.

einstall 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.

ePut together the right switch housing, and tighten its
screws. The upper half of the housing has a small pro-
jection which fits into a hole in the handlebar. The
front switch housing screwis longer than the rear screw.

Projection éjz

\

einstall the caliper on the left shock absorber. Tighten
the mounting bolts to 3.4~4.6 kgm (25~33 f-Ibs) of
torque.  Each bolt has a lock washer and flat washer.




elnstall the 3-way joint, placing the headlight housing
stay between the 3-way joint and the steering stem
base. Be sure to include the cable guide with each
bolt. Tighten the bolts to 0.7 ~0.9 kgm (61~78
in4bs) of torque.

einstall 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 kgm
(52~78 in-lbs) of torque. Each clamp bolt has a flat
washer

einstall the upper clamp bolt of the right shock ab-
sorber with the cable guide. The front brake hose goes
through the guide as shown in Fig. 372

®For each 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 clamp bolts to 1.6
~2.2 kgm (11.5~16.0 ftbs) 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.

elnstall the rubber cap on each top of the inner tube
(1978 and later models).

eTighten the stem head bolt to 4~ 5 kgm (29~ 36
ft-dbs) of torque and the rear clamp bolt to 1.6~2.2
kg-m (11.5~16.0 ft-lbs) of torque.

eTighten the front fork lower clamp bolts to 3.4~4.6
kg-m (25~33 ftbs) 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.
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®Run the left switch wiring hamess to the left of the
head pipe and along the frame top tube.

eConnect the right and left switch leads and plugs to the
same color leads of the main wiring harness.

Run the front brake light swuch lead between the stem
head and the instrument u

eStrap the right switch housmg wiring harness back onto
the handlebar.

eFit the tip of the clutch cable back into the clutch lever.

®Run 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 mount 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).

elnsert the mounting bolt underneath the headlight
housing.

eConnect the plugs, sockets, and leads in the headlight
housing. Connect the same color leads to the same
color leads.

elnstall the headlight unit (Pg. 98).

einstall the front fender between the fork legs. 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 boltssecurely. Each bolt hasa lock washer.

eSecure the lower brake hose in its guide. Be sure the
rubber grommet is in place.

einstall the front wheel (Pg. 80).

einstall the speedometer cable (Pg. 128).

Check the steering and adjust it, if necessary (Pg. 19).

elnstall the fuel tank (Pg. 32).

Check the front brake and bleed the system, if neces-
sary (Pg. 161).

eAdjust the clutch (Pg. 16).

eCheck the throttle cables and adjust, if necessary (Pg

0).
Adjust the headlight (Pg. 21).
®Adjust the rear view mirrors.

STEERING STEM BEARING
Removal:
eRemove the steering stem (Pg. 105).
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oTo 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
itout.

» ~@

®Remove the lower inner race, which s pressed onto the

steering stem, with a stem bearing puller and adapter
(special tools). Be careful not to damage the grease
seal under the race during race removal.

57001135

Installation:

®Apply oil to the outer races, and drive them into the
head pipe using the stem cup driver and the bearing
driver holder (special tools).

®
Bearing Driver Holder .

57001139

@Apply 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 2 new one, if
damaged.

®lnstall the steering stem (Pg. 106).

REAR SHOCK ABSORBERS

Removal (each side):

®Set the motorcycle up on its center stand.

®Remove the muffler (Pg. 32).

®Remove the passenger grab bar mounting bolts (2),
loosen the shock absorber cap nuts (2), and take off
the bar.

Lift up on the rear wheel as necessary to avoid damaging
the shock absorber bolt threads, and remove the shock
absorber bolt.

®Remove the cap nut, lock washer, and flat washers,
and pull off the shock absorber.




Installation (each side):

®Fit the shock absorber on its stud.

eLift up on the rear wheel, insert the shock absorber
bolt with its locknut, and tighten with 2.6~3.5 kg-m
(19.0~25 ft-lbs) of torque.

elnstall the large flat washer, small flat washer, and cap
nut, and then fit the passenger grzb bar into place
between the flat washers on cach si

elnstall and tighten the bar mounting bolts (2). Each
bolt has a lock washer and flat washer.

oTighten mh o it with 26 ~3.5 kgm (19.0~25

1bs) of tor

eMount he mfier (P, 32).

SWING ARM

Removal:

Set the motorcycle up on its center stand.

eRemove the mufflers (Pg, 32).

®Remove the rear wheel (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 to some place
higher than the rear brake reservoir to prevent fluid
from flowing out.

®Remove the mounting bolt from each shock absorber
bottom. A lock washer comes off with the bolt,
oMove the swing arm up and down to check for
abnormal friction.

®Remove the pivot shaft nut and pull out the pivot
shaft,

®Pull back the swing arm.
each side of the pivot will also drop off.

A cap and an O ring on
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Installation:

einstall the caps and O rings, one on each end of the
pivot of the swing arm, and put the left side of the
swing arm through the drive chain loop.

ePosition 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
pivot will keep the left cap in place.

elnstall the pivot shaft nut and tighten the nut with
8~12 kg-m (58~87 felbs) of torque.
eInstall the rear shock absorber bolts and lock washers,
tightening cach bolt with 2.6~ 3.5 kg-m (19.0~25
ft-Ibs) of torque.
elnstall the rear caliper (Pg. 9
eSeccure the brake hose in - gumes with its mbber
grommet, and install the brake hose fi
caliper tightening its banjo bolt with 20~ 51 kgm
(21 ~ 22 ftlbs) of torque. There is a flat washer
for each side of the fitting.
®Fit the right side cover.
sinstall the rear wheel (Pg. 87).
einstall the mufflers (Pg. 32),
Refill 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 prior to
disassembly.

Pull off the cotter pin ® from the torque link bolt 9.
Take out the nut @ and bolt, and remove the torque
link ¢ from the swing arm

Swing Arm
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Pull out the swing arm sleeve
®insert 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) o the opposite side.

(7] 0

Bar

®Use the bar again to knock out the other bush or
bearings.

Swing Arm

®» ®

Pivot Shaft Nut
. Cap (and O Ring,
76 and '77 models)
Bush (76 and '77 models)
or Needle Bearing (78 and
later models)

Swing Am

Grease Fitting

Sleeve

Pivot Shaft
Grommet

Left Chain Adjuster
Locknut

. Adjuster Bolt

. Bolt

S

w

PEBee~aus

13. Torque Link
4. Nut

15. Cotter Pin
16. Right Chain Adjuster

Assembly Notes:
1. Replace the bushes with new ones if either one
has worn past the service limit (Pg. 169) or has been
removed. Apply oil to the bushings before installing
them with a press (76 and '77 models).

Wipe the old grease off the swing arm sleeve, and
nspect the swing arm sleeve (Pg. 169). Apply fresh
grease, especially in cach sleeve groove ('76 and 77
models).

~

Swing Arm Sleeve Lubrication

Apply Grease.

Pt
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Inspect the swing arm sleeve (Pg. 169), and replace it
with a new one if it has worn past the service limit
or is damaged. Also, replace all the needle bearings
whenever the sleeve is replaced (‘78 and later models).
. Replace the needle bearings with new ones if cither
one has been damaged or removed. Apply oil to the
outside surface of the bearings before installing them
with a press (78 and later models).
Install the torque link and tighten the torque link nut
with 2.6 ~3.5 kgm (19.0~25 ftbs) of torque, insert
anew cotter pin and bend both ends.
. Adjust the drive chain (Pg. 17) after installing the
swing arm.

»

o

DRIVE CHAIN
Remov:

The chain must not be cut for installation,
as this may result in subsequent chain

failure and loss of control.

®Remove the mufflers (Pg. 32).

®Remove the rear wheel (Pg. 87).

eRemove the swing arm (Pg. 109).

eRemove the engine sprocket (Pg. 55 ) and take off the

chain,

Installation:

einstall the engine sprocket (Pg. 55).
einstall the swing arm (Pg. 109).
einstall the rear wheel (Pg. 87).
einstall the muffler (Pg. 32).
Adjust the drive chain (Pg. 17).

DISASSEMBLY 111
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Maintenance

AIR CLEANER

A properly maintained air cleaner ensures that only
clean, filtered air is supplied through the carburetor into
the engine. I the air is supplied directly without filter-
ing, dirt and dust from the air will clog carburetor
passages causing the engine to run poorly. The dust that
enters the engine will also act like grinding compound,
wearing down the cylinders, pistons, and rings. If the
air cleaner element is damaged, the result will be the
same as if no element were used.

An air cleaner element clogged with dirt chokes the
air supply to the engine, resulting in an overly rich fuel/
air mixture and inefficient combustion. This in turn
causes overheating from carbon build-up, and reduced
engine power.

Air Cleaner
- @
3

1. Air Cleaner Cap
2. Element
3. Air Cleaner Housing

4. Element Frame
5. Intake Duct

Cleaning and replacement
The air cleaner element must be cleaned periodically
(Pg. 195). In extremely dry, dusty areas, the element
will need to be cleaned more often. After riding through
rain or on muddy roads, the element should be cleancd

immediately.

emove the air cleaner element (Pg. 30).  Clean it
in a bath of a high flash-point solvent, and then dry it
from the inside using compressed air. Since this is a dry-
type element, do not use kerosene or any fluid which

would leave the element oily.
cl n the element in a well-ventilated
area, and take care that there is no spark
or flame anywhere near the working area. Because of

the danger of highly flammable liquids, do not use
gl o low/fl i Holnt sstenty e e tha slment:

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 a break in the element material or any other damage
10 the element, replace the element with a new one.

CARBURETORS

The carburetors perform the function of mixing the
fuel and air in the proportions necessary for good engine
performance at varying speeds and loads. In order for
them to function satisfactorily, they must be 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

Carburetor Construction @

1. Spring 11. Carburetor Cap
2. Vacuum Piston 12. Diaphragm

3. Clip 13, Screw

4. Jet Needle 14. Carburetor Body
5. Needle Jet 15. Butterfly Valve
6. Float Valve Seat 16. Screw

7. Float Valve Needle 17. Pilot Passage Pipe
8. Float 18. Pilot Jet

9. Float Bowl 19, Screw

10. Main Jet 20. Starter Jet



Carburetors

1. Carburetor Cap 7. Cable Bracket

2. ldie Adjusting Screw 8. Linkage Mechanism
3. Choke Lever 9. Diaphragm

4. Pulley 10. Vacuum Piston

5. Carburetor Body 1. Starter Plunger Unit
6. Float Bowl 12, Float

of carburetor operation, special adjustments, and the
checking and replacement of carburetor parts

A linkage mechanism turns each carburetor butterfly
valve the same amount in response to throttle grip move-
ment so that the carburetors operate in unison. As the
throttle grip is turned counterclockwise, the throttle
accelerator cable turns the carburetor pulley. 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 engine draws air
in through the carburetor bore, the air pressure in the
carburetor bore is less than the air pressure in the float
chamber, which is vented to the atmosphere. This
difference in air pressure forces fuel up through passages
into the carburetor bore, where it is atomized by the
high-speed air flowing into the engine.

Another important principle is the Venturi Principle,
which states that when an air passage narrows, moving
air flows faster, exerting even less pressure. For exam-
ple, at low speeds (0~ Y throttle) the vacuum piston
is at its lowest position, forming what is called the
“primary venturi”. In this position, the vacuum piston
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constricts the air passage to increase air flow speed over
the jets. Thus, even at low engine speeds, there is
enough pressure 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
needle_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
et The size of the jet openings, the various dimensions
of the air passages, and the engine rpm are correlated
through carburetor 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 fuel-to-air at different throttle open-
ings depends on a number of factors, but alteration of
the ratio is primarily controlled by the following:

0~V throttle pilot screw
et needle position
main jet size

The carburetor specifications (Table 11) have been
chosen for best all around performance, and ordinarily
will not require any change. However, sometimes an

e desirable for improyed performance
jons 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 quantity of air entering the
carburetor bore is less at high altitude due to the lower
atmospheric pressure. To obtain the proper carburetor
fuel/air 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 particularly 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 oo lean a mixture (too little fuel). Such trouble
can be caused by dirt, wear, maladjustment, or improper
fuel level in the float chamber. A dirty or damaged air
cleaner can also alter the fucl-to-air ratio.

Table 9 Mixture Trouble Symptoms
Mixture too lean
Engine overheats
Runs better with choke
lever pulled up
Spark plug burned white
Running is unstable
Loss of power

Mixture too rich

Engine is sluggish

Smoky exhaust

Runs worse when warm

Spark plug fouled black

Runs better without air
cleaner

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.
Maintains the fuel at a constant
level in the float chamber.

Float System

1. Remove the diaphragm before cleaning
CAUTIONS ™ the carburetor with compressed air, or

it will be damaged.

3. Do not use wire for cleaning as this could damage
the jets.

Starter System

Fig. 396 shows the starter system, which includes the
starter jet (6, starter pipe ®), starter plunger 3, starter
air passage (1, plunger chamber @), and mixture
passage (2.

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
fuel/air ratio that is necessary to enable easy starting
when the engine is cold. When starting the engine, the

2. The carburetor body has plastic parts that cannotbe  throttle is left closed, and the starter plunger is pulled
removed. DO NOT use a strong carburetor cleaning  fully open by pulling up the choke fever. Since the
solution which could attack these parts; instead, use  butterfly valve is closed, a high intake vacuum (suction
a mild cleaning solution safe for plastic parts. or low pressure) s developed at the engine side of the

Table 11 Carburetor Specifications
- " Main | Needle Jet Jet | Pilot | Pilot | Starter | Fuellevel

ype anJet | Aijer | Badge# | Needle | Jer | Screw Jet | (from bore center)

BS38 [ 125 1.0 74

4
N106-052

45 | MhEh | qp0

turns out A Vimm




carburetor bore. The starter plunger, when raised, opens
up the starter fuel passage and an air passage so that
they connect to the engine side of the carburetor bore.
As the engine is cranked over, it draws in air through
this air passage and fuel from the float chamber through
the starter fuel passage. Fuel 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 air prepares the fuel
for better atomization once it reaches the plunger
chamber (the area just below the raised plunger) where
the fuel mixes with the air drawn in through the air
passage. Through the mixture passage, this mixture is
then drawn into the carburetor bore where it, together
with a small amount of mixture supplied by the pilot
system, is drawn into the engine.

In order for the starter system to work properly, the
throttle must be kept closed so that sufficient vacuum
can be built up at the starter outlet. Also, the choke
lever must be pulled up fully so that the starter plunger
will fully open the air passage and starter fuel passage
to the carburetor bore. Clogged starter pipe air bleed
holes will cause insufficient atomization, thus impairing
starter system efficiency. Fuel mixture trouble results
if the plunger 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 plunger cham-
ber bore, or damaged plunger seat rubber.

Starter System Fuel and Air Supply @

Float
l Fuel Tank mhamber H Starter Jot l

Float
Chamber

Starter Pipe

Tarter Fuel
Passage

Plunger
Chamber

Starter ATr
Passage

Air Cleaner

Starter
e

Passage

Cleaning (See caution Pg. 114)

Remove the diaphragm and float bowl. Blow the
starter pipe, starter air passage, mixture passage, and
starter jet clean with compressed ai

it e liase 635 WA I
flash-point solvent.
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Pilot System

398 shows the pilot system, which includes the
pilot jet @, pilot air jet(1, pilot passage pipe 7), pilot
bypass 5, pilot screw 3, and pilot screw passage &

Pilot System

1. Pilot Air Jet

2. Main Jet

3. Pilot Screw

4. Pilot Screw Passage

5. Pilot Bypass

6. Butterfly Valve
7. Pilot Passage Pipe
8. Pilot Jet

flot System Fuel and Air Supply

H Main Jet I

Pilot Jet

Float
|F“5‘T’"k H Chamber

Air Cleaner

Bypass
Outlets

(Prorover )

Carburetor
Bore

Pilot Passage

Pilot Screw
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The pilot sysiem determines the operation of the
carburetor from 0 to % throttle opening. At small
throttle openings, almost no 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 result 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 outlets, The
almost closed position of the butterfly valve restricts
the carburetor bore air flow, preventing it from relieving
the low pressure created by the engine around the pilot
outlets.  The venturi effect (the narrower the air
passage, the faster the flow of air) at the engine side
of the butterfly valve further reduces the low pressure.

The supply of the fuel and air in the pilot system
is shown in Fig.399. At idling, fuel passes through the
main jet and is metered by the pilot jet. It mixes with
air metered by the pilot air 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 to open, its position extends the low
pressure area to the pilot bypass outlets, allowing fuel
1o “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 pilot systems. If 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 throttle is opened, causing a drop in engine
efficiency.  Pilot system trouble might be due to
maladjustment; a dirty or loose pilot jet or pilot air
jet; or clogging of the main jet, pilot passage, pilot
outlet, or pilot bypass outlets.

Flow Characteristic

e Flow cc/min

Gasol

0 Throttle Valve Opening 1

Cleaning and replacement (See cautions Pg. 114)

Remove the diaphragm and pilot screw. Wash the
main jet, pilot jet, and pilot air jet with a high flash-
point solvent; and blow them clean with compressed air.
Use compressed air to clean the pilot passage and pilot
air jet passage.

Check that the pilot screw tapered portion is not
worn or otherwise deformed. If it is, replace the screw.

&=

Tapered Portion

Main System

Fig. 402 shows the main system, which consists of
the main jet ©, needle jet 9, jet needle @), vacuum
piston 2, main air jet s, diaphragm 1., spring 7
and air vent 3. Fig. 403 shows the supply of fuel 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
through the main system. The fuel 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 needle jet and into the carbu-
retor 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. It is fixed to the vacuum
piston, and thus rises up in the needle jet as the vacuum
piston rises. From the time the vacuum piston starts
rising, about % 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 needle rises, the
needle-to-jet 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 % 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
vacuum. The air vent maintains atmospheric pressure
in the chamber under the diaphragm. As en
increases, air pressure in the upper chamber decreases.
The difference between this pressure and atmospheric
pressure in the lower chamber becomes greater. The
force of the spring and the weight of the piston are
overcome, and the piston rises to an extent corresponding
1o this pressure difference. The diaphragm is made of
rubber and absorbs the vibration caused by engine
intake pulsing to prevent the vacuum piston from
wearing.

2




Main System

1. Diaphragm 6. Main Jet

2. Vacuum Piston 7. Spring

3, Air Vent 8. Butterfly Valve

4. Jet Needle 9. Needle Jet

5. Main Air Jet

Main System Fuel and Air Supply @

Fuel Tank

- m—— Floal
| Air Cleaner 'ZD‘M-W\ Air )ell I Chamber ’

Carburetor
Bore

Needle Jet Main Jet
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Vacuum Piston Movement

Vacuum
Primary | piston Secondary
_ Venturi _| Movement | Ventri _
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Engine Speed

The venturi effect creates a momentary drop in air
flow speed when the throttle is opened suddenly. This
often causes a slight stall in acceleration. However, the
vacuum piston-butterfly valve arrangement controls both
the air and fuel supplies during sudden throttle move-
ments for smooth and immediate engine response.

At % throttle the vacuum piston reaches its highest
position, forming the “secondary venturi” to permit
maximum engine olthit Atnear full throtie openings,
the

As shown in Fig. 404 the quantity of air drawn in
by engine intake is in direct proportion to engine rpm,
and the speed of the air flow is almost constant while
the vacuum piston rises from % to % throttle. 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).

f the et clearance
becomes greater thon the mainet. At these openings,
the fuel drawn up into the carburetor bore is limited
by the size of the main jet rather than the needle-to-jet
clearance.

Trouble in the main system is usually indicated by
poor running, or lack of power at high speeds. A
dirty or clogged main jet will cause the mixture to
become too lean. An overly rich m\xture could be
caused by clogging of the main air jet, v passage,
o the air holes in the needle jo; by nexdle ja of nesdle
wear (increasing clearance); by a loose main jet; or by
a loose needle jet.
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Cleaning and adjustment (See caution Pg. 114)
Disassemble the carburetor and wash the main jet,
needle jet, 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.
worn needle jet or jet needle should be replaced,
although a certain amount of adjustment can be made

grooves at the top of the needle. Changing the position
of the clip to a groove closer to the top lowers the
needle, which makes the mixture leaner at a given
pesltonof thevacuum phion;

IOTE: The last number of the jet needle number
("4" of 4JN19-4) 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 topmast groove, and 5 being
the lowest groove.

Jet Needle

Grooves

If the engine still exhibits symptoms of overly rich
or lean carburetion after all maintenance 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 larger 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 from the standard jet.

Visually inspect the diaphragm. If there is any tear
or other damage, the diaphragm should be repalced.
If there is any doubt about the diaphragm, check the
vacuum piston operation according to the Disassembly
Section (Pg. 33).

Float System

Fig. 406 shows the float system, which consists of the
float®, float valve needle(@ , float valve seat (1), and
overflow pipe 5

The float system serves to keep a relatively constant
level of fuel in the carburetor float chamber at all times
so that the fuel supply to the engine will be stable.

Float System

1. Float Valve Seat 4. Float
2. Float Valve Needle 5. Overflow Pipe
3. Float Pin 6. Overflow Tube

If the fuel level in the float chamber is set too low,
it will be more difficult for fuel to be drawn up into
the carburetor bore, resulting in too lean a mixture.
If the level is set too high, the fuel can be drawn up
t00 easily, resulting in toa rich a mixture.

The Sl Jovel I dafined'a the.vertica disarce o
the center of the carburetor bore to the surface of the
fuel in the float chamber. The fuel level is maintained
at a constant value by the action of the float 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 needle is pushed completely into the
valve seat, 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 float valve into the
chamber.

Fuel level measurement and adjustment
Secure the motorcycle in a true vertical position.

Turn the fuel tap off, and remove the drain screw from
the bottom 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
fuel tap. Read the fuel level in the plastic tul

NOTE, Massue:the sarice Tiel leil 5t the senter f
the carburetor.



Fuel Level Measurement

Table 12 Service Fuel Level
Standard
4.5~6.5 mm below from the bottom edgeﬂ

the carburetor body to the fuel level

If the fuel level is incorrect, remove the carburetor
(Pg. 33), and then remove the float bowl and float.
Bend the tang on the float a very slight amount to
change the fuel level. Bending it down closes the valve
sooner and lowers the fuel level; bending it up raises
the level.

MAINTENANCE 119

After adjustment, measure the fuel level again, and
readjust if necessary.

Cleaning and replacement (See caution Pg. 114)

If dirt gets between the needle and seat, the float
valve will ot close and fuel will overflow. Overflow
can also result if the needle and seat become worn.
If the needle sticks closed, no fuel will flow into the
carburetor.

Remove the carburetor, and take off the float bowl
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 damaged. If the
needle is worn as shown in the diagram, replace the
needle and seat as a set.

Viave Needle

Good Bad

CAMSHAFTS

Since this engine is the DOHC (Double Over Head
Camshaft) type, there are two camshafts mounted in the
1op of the cylinder head. One s 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 lobes to open the exhaust
valves. There is a spracket 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 rotation of
the engine.

Each sprocket has marks so that valve timing (the
time that each valve is opened) can 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) changes with cam
wear, journal wear, and camshaft runout (bend); the
camshafts should be inspected periodically and whenever
timing trouble is suspected. If the valves do not open
at the right times or if they do not open the correct
amount or duration, there will be a decrease in com-
bustion efficiency, causing a loss of engine power and
leading to serious engine trouble.
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Valve Timing

Cam wear LLe

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
‘

Cam Height
—salBl il
Table 13 Cam Height
[ Standard Service Limit |
[Cinlet [ 4121~41.39 mm [ 4115 mm |
[CExhaust_| 42.26~42.44 mm | 42.20 mm |

Journal, bearing wear

The journal wear is measured using plastigauge
(press gauge), which s inserted into the clearance to
measured. The plastigauge indicates the clearance by

the amount it is compressed and widened when the
parts are assembled.

Remove 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
lobe is pushing down a valve. This is to prevent the
camshafts from turning during clearance measurement.
Cut strips of plastigauge to journal width. Place a
strip on each journal parallel to the camshaft and so
that the plastigauge will be compressed between the
journal and the camshaft cap. Install the camshaft

caps, tightening the bolts in the correct sequence with
the correct amount of torque (Pg. 39).

Remove the camshaft caps, and measure the plasti-
gauge width to determine 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.

Table 14 Camshaft Journal /Camshaft Cap Clearance

Measure the diameter of each camshaft journal with
a micrometer. If a diameter is less than the service
limit, replace the camshaft.

Table 15 Camshaft Journal Diameter

[standard [
| 24949~24970mm_|

Service Limit

2493mm |




Remove the camshafts, and tighten the camshaft
caps with 1.1~ 1.3 kg:m (95~ 113 in-lbs) of torque.
Measure the vertical inside diameter of cach bearing
with a cylinder gauge. If it exceeds the service limit,
replace the cylinder head and camshaft caps as a set
since the camshaft caps are machined together with
the cylinder head.

00~25.021 mm 25.06 mm

Camshaft runout

Remove the camshafts, and set each shaft in V blocks
at the outside journals as shown in the figure. Measure
the runout with a dial gauge set against the inside
journal.  If the runout exceeds the service limit,

replace the camshaft.
Dial Gauge

Table 17

nder 007 | O1mm ]

Camshaft Runout

CAMSHAFT CHAIN, GUIDES, TENSIONER

The camshaft chain, which is driven by the crankshaft
sprocket, drives the two camshafts at one-half 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.

Camshaft chain wear

Remove the camshaft chain, hold the chain taut with
a force of about 5 kg in some manner such as the one
shown in Fig. 417, and measure a 20-Jink length. Since
the chain may wear unevenly, take measurements at
several places. If any measurement exceeds the service
limit, replace the chain.

Measure a 20-link length

Table 18 Camshaft Chain Length
[ standard [
[[1600~1603 mm |

Service Limit |
1624mm |

Chain guide wear

Remove 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

Table 19 Camshaft Chain Guide Wear
Service Limit
Upper 2 mm
Front Upper 2mm
Front Lower 2 mm
Rear 4mm
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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 free length. Replace the spring
if the free length exceeds the service limit.

Free Length

Table 20 Chain Tensioner Spring Free Length
Standard Service Limit

'76 and Long | 34.1~34.5mm | 32.5mm

'77 models |"Short| 17.06 mm 16.2 mm

'78 and Long [ 43.7 mm 41.5mm

later models | Short | 24.32~24.92 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 s cut to the angles
shown in Fig. 436, prevents compression leakage by fit-
ting snugly against the valve. It 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 conductivity, 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 result
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 lower 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.

Straightedge

Table 21 Cylinder Head Warp

Combustion chamber volume measurement
The combustion chamber volume should be measured

anytime that compression measurement results in com-

pression pressures well below or above the standard.

NOTES:

1. One more person will be needed to help expel air
bubbles out of the cylinder head combustion chamber.

. 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 large 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.

»



Plastic Plate used for Cylinder Head

Volume Measurement

\ J
3. Obtain a burette or syringe which is calibrated at
one-cc or smaller graduations. Fill it with thin oil.

Prior to the combustion chamber volume measure-
ment, clean off any carbon on the combustion chamber,
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 place the plastic plate over the
cylinder head combustion chamber, fitting its small
hole with the circumference of the combustion chamber.

Large, Hole

Place the cylinder head on a level surface. Through
the large hole, fill the combustion chamber with light
oil such as 2stroke oil or mission oil until the chamber
is completely filled but not overly. Tilt the cylinder
head slightly so that air bubbles come out through
the small hole. The oil should just rise to the bottom
edge of the holes in the plate.

The amount of oil used to fill the chamber is the
combustion chamber volume.
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Table 22

Combustion Chamber Volume

If the combustion chamber volume is too small, it
is possible that the cylinder head was modified for
higher compression. Make sure that all carbon deposits
have been cleaned out of the chamber.

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
sure that the spark plug s the standard type and that
itis fully tightened.

Valve, Valve Guide, Valve Seat

Valve face deformation or wear, stem bending or
wear, and valve guide wear can cause poor valve seating.
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 scat wear causes deeper
valve seating and a decrease in valve clearance, In-
sufficient clearance upsets valve timing and may even-
wally prevent the valve from seating fully. So that
wear never progresses this far, adjust the valve clearance
in accordance with the Periodic Maintenance Chart
(Pg. 195).

Valve inspection

Visually inspect the valve face, and replace the valve
if it shows deformation or uneven wear,

Measure the thickness of the valve head using vernier
calipers, and replace the valve together with its valve
guide if the thickness is under the service limit.

If the seating surface of the valve or the end of the
valve stem is damaged or badly worn, repair the valve
with a valve refacer. The angle of the seating surface
is 45.0~45.5°.
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The valve stem end may be ground to permit addition-

al valve clearance, use a refacing grinder to assure a flat,
square surface.

If the valve’s Dimension “A” is less than

CAUTION 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 Shap
Do not grind off !
more than 0.3 ﬁ” Dimension “A”
BT

A= Minimum after grinding
5.7 mm (Inlet)
4.7 mm (Exhaust)

Valve Head Thickness

Table 23 Valve Head Thickness

085115

Valve:Stem Grinding

Valve Refacer

Hold the valve at both ends of the stem straight
portion, and set a dial gauge against the center of the
stem. One example is shown in Fig. 427

Valve Stem Bend

Turning the valve, read a variation in the dial gauge.
Replace the valve if it is bent over the service limit.

Table 24 Valve Stem Bend

Measure the diameter of the valve stem with amicro-
meter. Since the stem wears unevenly, take measure-
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 limit.




Table 25 Valve Stem Diameter
[ [ Standard T Service Limit__|
nlet 7.965~7.980mm | 7.90mm
Exhaust | 7.955~7.970mm | 7.90 mm
Valve guide inspection
Remove the valve, and measure the inside diameter
of the valve guide using a small bore gauge and micro-
meter. Since the guide wears unevenly, measure the

diameter at four places up and down the guide. If
any measurement exceeds the service limit, replace the

guide.
< A Bore Gauge

Bnn'GEX‘B! § i)

Table 26 Valve Guide Inside Diameter
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Repeat the measurement in a direction at a right angle
0 the first.

I the reading exceeds the service limit, replace the
guide.
NOTE: The readingis not actual valve/valve guide clear-
ance because the measuring point is above the guide.

Table 27 Valve/Valve Guide Clearance

(Wobble Method)
[_Standard [ Service Limit

 —
[nlet | 0047~0117mm | 0.23mm

| Exhaust | 0.069~0.139mm | 023 mm

Valve seat repair

The valve must seat in the valve seat evenly around
the circumference over the specified area. If the seat
is too wide, the seating pressure per unit of area is re-
duced, which may result in compression leakage and
carbon accumulation on the seating surface. If the
seating area is too narrow, heat transfer from the valve
isreduced and the valve will overheat and warp. Uneven
seating or seat damage will cause compression leakage.

Valve Seating Width

Standard Service Limit

If a small bore gauge is not available, inspect the valve
guide wear by measuring the valve to valve guide clear-
ance with the wobble method, as indicated below.

Insert a new valve into the guide and set a dial gauge
against the stem perpendicular to it as close as possible
to the cylinder head mating surface. Move the stem
back and forth to measure valve/valve guide clearance.

Valve/Valve Seat Contact Area

Goob 100 WIDE

I

Table 28 Valve Seating Width

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 valve
lightly into place. Remove the valve, and note where the
dye adheres 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

TOO NARROW UNEVEN
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condition before this check will give an accurate in-
dication of valve seat condition.

Lapper

Valve Seating Surface

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

5° cutters, one for the inlet and the other for the
exhaust.

First, cut the seating surface of the valve scat with
the 45° cutter. Cut only the amount necessary to make
a good surface; overcutting will reduce the valve clear-
ance, possibly making it no longer adjustable.

lext, use the 30° cutter (inlet 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. Start off with coarse
lapping compound, and finish with fine compound.

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

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 installed valve
height from the bottom of the cylinder head lifter hole
to the end of the valve stem with a 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 various 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 5o 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, cither 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

1. Cylinder Head
2. Valve Stem
3. Lifter Hole Bottom




Valve Springs

When the valve s not being pushed open by the cam,
valve springs press the valve against the seat to prevent
compression leakage. An inner spring is used with each
outer spring to prevent spring surge, which may cause
valve float at high rpm. If the springs weaken or break,
compression leakage and valve noise will result, dropping
engine 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
at the specified length is weaker than the service limit,
replace the spring.

Valve Spring Tension Measurement

Table 29 Valve Spring Tension
[ [ Length [Standard [ Service Limit |
[ Tnner | 2315 mm|27.55~30.45ke | 26.44ks |

[Outer | 26.15 mm | 59.85~66.15 kg | 57.60 ke

1

Squareness

Measure the squareness of each spring by standing
each end on a surface plate and setting a square against
it Replace any spring for which the distance between
the top of the spring and the square is greater than the
service limit.
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Valve Spring Squareness

Table 30  Valve Spring Squareness

Oil Seals

The oil seal around each valve stem prevents oil from
leaking down into the combustion chamber. If an oil
seal is damaged or deteriorated, oil consumption will
increase, 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 one,
check that piston to pin clearance and piston to cylinder
clearance have the specified values.

The cylinder block is subjected to extremely high
temperatures. Since excessive heat can seriously distort
the shape of a_cylinder or cause piston seizure, the
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.

o minimize distortion from heat and to 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.  So 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 into grooves near the top of

The full floating type of piston pin is used to connect
each piston to its connecting rod. The middle part of
the piston pin passes through the small end of the
connecting rod, and a snap ring is fitted at cach end
of the piston pin in a groove to prevent the pin from
coming out. Since the pin is the full floating type, a
small amount of clearance exists between the piston
pin and the piston when the engine is at normal
operating temperatures.

Proper inspection and maintenance of the cylinder
block and the pistons include checking the compression;
removing carbon from the piston heads, piston ring
grooves, and cylinder head exhaust ports; and chec)
for wear and proper :Icaranns A
A worn ¢ on, or worn or stuck piston
fings may cause 3 fostor 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. Oil leakage
into the combustion chambers causes carbon to build
up on top of the pistons; which may result in preignition,
overheating, and detonation. A worn piston pin causes
piston slap, which may cause accelerated 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 o damage to the engine itself; but
also by poor quality fuel or oil, improper oil, imp
fuel/air 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 determined 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 useful in determining the
condition of the engine. Low compression may be
due to cylinder wear; worn piston ring grooves; worn,
broken, or sticking piston rings; poor valve seating;
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 cylinders may
cause poor running.

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 engine oil
between the pistons and cylinder walls will help scal
compression as it does during normal running. While

the engine is running, check that there is no gas leakage
from around the cylinder head gasket and from the
spark plugs.

Stop the engine, remove the spark plugs, and attach
the compression gauge (special tool) firmly
spark plug hole. Using the starter motor, tum the
engine over with the throttle fully open until the com-
pression gauge stops wrising; the compression is the
highest reading obtainable. Repeat the measurement
for the other cylinder.

Table 31 _ Cylinder Compressiont
Standard | Service Limit
5 8 kglem?® (114 psi) and less
}]'5"; ';fl/"’" than 1 kglem? (14 psi) differ-
ence_between the cylinders

f Engine hot, all spark plugs removed, throttle fully
opened, cranking the engine with the starter motor.

If cylinder compression is higher than the standard

value, check the following:

. Carbon build-up on the piston head and cylinder

head — clean off any carbon on the piston head and

cylinder head.

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.

Valve stem oil seals 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,

Cylinder head volume (Pg. 122)

If cylinder compression is lower than the service

limit, check the following:

1. Gas leakage around the cylinder head — replace 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 not seating completely.

4, Piston/cylinder clearance, piston seizure

5. Piston ring, piston ring groove

N

w

&



Cylinder, piston wear

Since there is a difference in cylinder wear in differ-
ent directions, take a side-to-side and a front-to-back
measurement at each of the 3 locations (total of 6
measurements) shown in Fig. 441, If any of the cylinder
inside diameter measurements exceeds the service limit,
the cylinder will 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.

Table 32

Cylinder Inside Diameter

Service Limit
7810 mm, and more

Standard
78.000 ~ 78.019 mm,
and less than 0.01 mm than 0.05 mm differ-
difference between any ence between any two
two measurements
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Table 33 Piston Diameter

[ standard

[ Service Limit_|
[7794~7796mm |

77.8 mm |

Table 32 applies only to a cylinder 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 diameter that the cylinder was bored
to plus 0.1 mm and the service limit for the piston is
the oversize piston original diameter minus 0.15 mm.
If the exact figure for the rebored diameter is unknown,
it can be roughly determined by measuring the diameter
at the base of the cylinder.

NOTE: Whenever the piston o cylinder block has been
replaced with a new one, the motorcycle must be
broken in the same as with a new machine.

Piston/cylinder clearance

The piston-to-cylinder clearance is measured when-
ever a piston or the cylinder block is replaced with a
new one, or whenever a cylinder is rebored and an
oversize piston installed. The standard piston-to-cylinder
clearance must be adhered to whenever the cylinder
block is replaced or a cylinder rebored. If only a
piston is replaced, the clearance may exceed the standard
slightly. But it must not be less than the minimum,
in order to avoid piston seizure.

The most accurate way to find the piston clearance
is by making separate piston and cylinder diameter
measurements and then 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.

Table 34 Piston/Cylinder Clearance

0.043~0.070 mm

Measure the outside diameter of each piston 5 mm
up from the bottom of the piston at a right angle to
the direction of the piston pin. If the measurement is
under the service limit, replace the piston.

NOTE: Abnormal wear such as a marked diagonal
pattern_across the piston skirt may mean a bent
connecting rod or crankshaft.

Boring, honing
When boring and honing a cylinder, 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 Table 34,
determine the diameter of the rebore.
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2. Cylinder inside dlameter must not vary more than
.01 mm at any poi

5 Therniaetev dot ot e pistons available: 0.5

mm and 1.0 mm. Oversize pistons require 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. If there is only slight damage, the piston may
be smoothed with #400 emery cloth, and any aluminum
deposits removed from the cylinder with either #400
emery cloth or light honing. However, in most cases,
the cylinder will have to be bored to oversize and
honed, and an oversize piston installed.

Piston cleaning

Builtup carbon on the piston head reduces the
cooling 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 some other suitable ool

1. When removing carbon, take ample

s s ar
piston, or the piston ring grooves.

2. Never clean the piston heads with the engine as-
sembled. If 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
grooves. If the rings are worn unevenly or damaged,
they must be replaced. I the piston ring grooves are
worn unevenly 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. If the clearance exceeds the
service limit, measure the thickness of the piston rings
and the width of the ring grooves. IF the ring has worn
down 1o less than the service limit, replace the ring; if
the groove width exceeds the service limit, replace the
piston.

Table 35
Standard
01~0.05 mm

Piston Ring/Groove Clearance
Service Limit
0.15 mm

Table 36 Piston Ring Thickness

[ Standard [ Service Limit |
Top and 2nd Rings[1.47~1.49 mm | 1.40mm |
Oil Ring [277~279 mm [ 270mm |

Table 37 Piston Ring Groove Width
| Standard [ Service Limit |
[ Top and 2nd Rings| 1.50~1.52mm [ 1.60mm |

[oil Ring [280~2.82mm [290mm |




When new rings are being fitted into a 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 cylinder wear is
low. Measure the gap between the ends of the ring
with a thickness gauge. If the gap is wider than the
service limit, the ring is overworn and must be replaced.

Thickness Gauge

Table 38 Ring End Gap
[ Standard
02~04mm |

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. If 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
2ndRing_ | about11.5mm | 10.0mm
Oil Ring | about 10.0 mm 9.0 mm
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Piston, piston pin, connecting rod wear
lcasure the diameter of the piston 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 cither piston pin hole diameter
exceeds the service limit, replace the piston.
Measure the inside diameter of the connecting rod
small end. If the diameter exceeds the service limit,
replace the connecting rod.

Piston Pin

Connecting Rod
Table 40  Piston Pin, Piston Pin Hole,

Small End Diameter
Standard [ Service Limit
Piston Pin 18.995~19.004 mm \ 18.96 mm
Piston Pin Hole | 19.005~19.015 mm | 19.08 mm
Small End 19.007~19.023 mm ‘ 19.06 mm

NOTE: When a new piston or pin is used, also check
that piston-to-pin clearance is 0.005 ~0.016 mm, and
that pin to small end clearance is within 0.003 ~0.025
mm.

CRANKSHAFT AND CONNECTING RODS

The crankshaft changes the reciprocating motion of
the pistons into rotating motion, which is transmitted
to the rear wheel when the clutch is engaged. The
connecting rods connect the pistons to the crankshaft.
Crankshaft or connecting rod trouble, such as wom
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 crankshaft
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 immediately.

“The following explanation concerns the most common
crankshaft and connecting rod problems, giving the
procedure for detecting damage and measuring wear
and runout.
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Connecting rod bend, twist

Remove the connecting rod big end bearing inserts,
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 through the small end of the connecting
rod.

On a surface plate, set the bigend 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
amount the connecting rod is bent. If the measurement
exceeds the service limit, replace the connecting rod.

Arbor

Dial Gauge

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.

Remove the connecting rods. Cut strips of plastigauge
1o bearing insert width. Place a strip on the connecting
rod bearing insert on each connecting rod parallel 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 Insert/Journal
Clearance

Table 41 Connecting Rod Bend/100 mm
Standard Service Limit 0.041~0.07T mm | 0.1 mm
under 0.10 mm 02mm

Swing the connecting rod 90° to one side and support
parallel to the surface plate as shown in Fig. 450.
Measure the difference in the height of the small end
arbor above the surface plate over a 100 mm length
to determine the amount the connecting rod is twisted.

If the measurement exceeds the service limit, replace

the connecting rod.
@

Arbor

Dial Gauge

Table 42 Connecting Rod Twist/100 mm

Sarvee Tt
under 0.15 mm 0.2mm

If the clearance exceeds the service |

the bearing inserts 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)

If the measurement is less than the service limit,
replace the crankshaft,

If the measurement is less than the standard value,
but is not under the service limit; use bearing inserts
painted blue.

NOTE: Any mark already on the flywheel should not

be referred to during servicing.

, replace




Table 44 Connecting Rod Journal Diameter
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Table 48 Connecting Rod Big End Side Clearance

[Marking | Diameter | Service Limit_| [ Standard Service Limit
No mark | 37.984~37.99¢ mm | . oo 015~025mm | 045mm
e Crankshaft runout

2. Put the connecting rod big end caps on the rods
and tighten 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 (Table 45).

NOTE: The mark already on the big end should almost

coingide with the measurement.

Table 45 Connecting Rod Big End Inside Diameter

41.000~41.010 mm

1 41.011~41.020 mm

3. Select the proper bearing insert in accordance with
the combination of the connecting rod and crankshaft
coding.

Table 46 Bearing Insert Selection

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.
If the runout exceeds the service limit, replace the crank-
shaft.

Table 49 Crankshaft Runout

Confiod
Crank-™~~_marking 1 Unmarked
shaft marking

. Black Brown
PN 13034-043|PN 13034-046]
Blue Black
Unmarked PN 13034-045| PN 13034-043
Table 47  Bearing Insert Thickness

1.485~1.490 mm
1.480~1.485 mm
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.

Standard

Service L.

0.05 mm

Crankshaft bearing insert/journal wear

Remove the crankshaft. Cut strips of plastigauge
to bearing insert width, Place a strip on each beariny
insert parallel to the crankshaft so the plastigauge will
be compressed between the insert and the crankshaft
journal. Install the crankshaft and the lower crankcase
half without turning the crankshaft, and tighten the
bolts in the correct sequence with the specified amount
of torque (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 insert/journal
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/Journal Clearance
[ Standard Service Limit
[0040~0082mm | 011mm

Measure the journals which wear on these bearing
inserts. If the micrometer reading is less than the service
limit, replace the crankshaft.

Crankshaft Journal

Table 51  Crankshaft Journal Diameter (Not
onnecting Rod)
[ Standard [ Service Limit ]

| 37.984~38000mm | 37.964 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
limit.

Thickness Gauge

able 52 Crankshaft Thrust Clearance
Standard Service Limit

0l passage cleaning

There s an oil passage running between the crankshaft
journals on each side. Use compressed air to remove any
foreign particles or residue that may have accummulated
in these passages.

Oil 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, Zcylinder 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 resulting
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

0.05~0.23 mm 0.45 mm

NOTES:

1. The upper crankcase half and the lower crankcase
half are machined at the factory in the assembled
state, so the crankcase halves must be replaced as
aset.

N

. When replacing new crankcase halves, to seat the
bypass valve steel ball in the bottom of the upper
crankcase half, insert a mild steel rod and hammer
lightly on the rod.

. A balancing weight is installed at an
sl st on cach side of the crankshaft and
-driven in the opposite direction of crankshaft
mulmn
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 pull 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 also equal and opposing such that they
cancel each other, keeping the system always 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 isan endless type for maximum
durability and wears very slowly due to its ample lubri-
cation. The chain drives the weights through a sprocket
on each balancer shaft. Each sprocket has four springs
wedged between the sprocket and the weights to protect
the sprocket and chain from the shock of power impulses,
In the center of each spring is  pin, which prevents
damage 1o the spring from excessive compression.

If balancer 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 overall engine life.

Balancer shaft wear

Measure with a micrometer the diameter of cach
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 Shafts,

Balancer Mechanism @

<~

Table 53 Balancer Shaft Diameter

[ Standard Service Limit

[ 23.987~24.000mm | 23.95mm |

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__|
[108~112mm | 104 mm 1

Chain wear

Remove the chain, hold it taut with a force of about
5 kg in some manner such as the one shown in Fig. 463,
and measure a 20-link length. Since the chain may wear
unevenly, take measurements at several places. If any
measurement exceeds the service limit, replace the chain.

Measure a 20-link length.

Table 55 Balancer Chain Length

190.5~190.9 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 womn, replace it. If
the crankshaft sprocket is damaged or overly worn,
replace the crankshaft.

NOTE: If 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
links run (Fig. 418). If wear exceeds the service limit,
replace the guide.

Table 56 Chain Guide Wear

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. Visually 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. If it is shorter
than the service limit, replace the spring with a new one.

Table 57  Spring Free Length

[ Standard | Service Limit |
[ #454mm | 43.0 mm |
CLUTCH

Fig. 465 shows the construction of the clutch, which
is a wet, multi-plate type with 8 friction plates 9 and
7 steel plates19. The friction plates are made of cork,
used for its high coefficient of friction, bonded on a
steel core, which provides durability and warp resistance.
The clutch housing ® has a reduction sprocket on one
side and contains springs to absorb shock from the drive
trail

in.
The clutch release mechanism is shown in Fig. 464,
The clutch release outer worm gear (6 and the inner
worm gear (7 are made of steel. Balls @ are installed
between the outer and inner worm gears to reduce the
friction between them. Assembled into the center of
the release inner gear is the clutch adjusting screw2),
which pushes on the push rod 1) and steel ball inside
the drive shaft to release the clutch.

Clutch Release Mechanism

5. Retainer
6. Outer Worm Gear
7. Inner Worm Gear

4, Steel Ball

12. Screw

The friction plates are keyed to the clutch housing
by tangs on the outer circumference of each plate.
Since the clutch housing is chain driven directly from
the crankshaft, these plates are always turning any time
the engine is running. The steel plates have a toothed
inner  circumference and mesh with the splines in the
clutch hub. The hub is mounted on the drive shaft,
so that the drive shaft and steel plates always turn to-
gether.
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Collar

Rivet

Thrust Washer

Push Rod

Drive Shaft

Shock Damper Spring
Clutch Housing Sprocket

Clutch Housing
Friction Plate

CENamEwP S

One end of each clutch spring forces against its
washer and bolt, 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 steel
plates and transmit power to the transmission drive
shaft.

When the clutch lever is pulled to release (disengage)
the clutch, the clutch cable turns the clutch release inner
worm gear in towards the clutch. The clutch adjusting
screw, assembled inside the clutch release inner worm
gear, then pushes the push rod, which through the steel
ball and spring plate pusher pushes the spring plate.
Since the spring plate moves the same distance that the
inner worm gear moves and the clutch hub remains
stationary, the springs are compressed and pressure is
taken off the clutch plates. Because the plates are no
longer pressed together, power transmission from the
crankshaft to the transmission drive shaft s interrupted.
As the clutch lever is released, the clutch springs return
the spring plate and once again force the spring plate,
plate assembly, and clutch hub tightly together.

A clutch that does not properly disengage will cause
shifting difficulty and possible transmission damage. On

10. Steel Plate
11. Spring Plate

12. Spring

13. Bolt

14, Washer

15. Clutch Hub Nut
16. Spring Plate Pusher
17. Steel Ball

18. Washer

19. Clutch Hub

the other hand, a slipping clutch will reduce power trans-
mission cfficiency and may overheat and burn out. A
clutch that does not properly disengage may be caused
by:

1. Excessive clutch lever play.

2. Clutch plates that are warped or too rough.

3. Uneven clutch spring tension.

4. Deteriorated engine oil.

5. Engine oil viscosity oo high.

6. Engine ol level too high.

7. The clutch housing frozen on the drive shaft.

8. A defective clutch release mechanism.

9. An unevenly worn clutch hub or housing.
10. Missing parts.

A slipping clutch may be caused by
1. No clutch lever play.
2. Worn friction plates.
3. Weak clutch springs.
4. The clutch cable not sliding smoothly.
5. A defective clutch release mechanism.
6. An unevenly worn clutch hub or housing.

Clutch noise may be caused by:
1. Excessively worn primary chain and sprockets.
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2. Damaged sprocket teeth.

3. Too much clearance between the friction plate tangs
and the clutch housing.

4. Weak or damaged damper spring(s)

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 at the specified length is weaker than the service
limit, replace the spring.

Spring Tension Measurement @

Table 58  Clutch Spring Tension
[ Length [ Standard
| B5mm [ 235~265kg

[ Service Limit_|
| 215k |

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.

Firction Plate Measurement

Clutch plate warp
Place each clutch plate on a surface plate, and meas-
ure the gap between cach clutch plate and the surface
plate. This gap is the amount of clutch plate warp.
Replace any plates warped over the service limit.

o

Table 60 Clutch Plate Warp

Friction plate/clutch housing clearance

Measure the clearance between the tangs on the fric-
tion plates and the fingers of the clutch housing. If this
clearance is excessive, the clutch will be noisy.

If the clearance exceeds the service limit, replace the
friction plates. Also, replace the clutch housing if it is
unevenly or badly worn where the friction plates wear
against it.

Friction Plate/Clutch Housing Clearance

Friction Plate
Cluteh Housing

Table 61

Friction Plate/Clutch Housing Clearance
Standard

el

Table 59
Standard
2.9~3.1 mm

Clutch housing sprocket damage

Inspect the teeth on the clutch sprocket. Any light
damage can be corrected with an oilstone, but the
clutch housing must be replaced if the teeth are badly
damaged. Damaged teeth on the clutch housing sprock-
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.

@

Oilstone

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 clutch 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.

Clutch Housing

Table 62 Clutch Housing Inside Diameter
[Standard [ Service Limit_|
| 37.000~37.016 mm | 37.04 mm

Table 63
[ standard [ Service Limit_|
[31995~31.998mm | 31.97mm |

Drive Shaft Sleeve Outside Diameter

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. I there is any doubt as Lo 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. I 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-link chain.

Table 64 Primary Chain Play

Service Limit

When a new chain is installed, check the chain guides,
and replace them with new ones if necessary.
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Table 65  Primary Chain Guide Thickness
Uy

0 mm

pper, Lower)

Service Li
3.0 mm

NOTE: When installing new chain guides, apply a non-
permanent locking agent to the chain guide screws.

TRANSMISSION

The transmission is a S-speed, constant mesh, return
shift type. Its cross section is shown in Fig. 480, and the
external shift mechanism is shown in Fig. 481. For
simplicity, the drive shaft gears in the following expla-
nation are referred to as “D” (e.g., Di=drive shaft Ist
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
gears are moved sideways on their shafts by the 3 shift
forks, one for each gear. Gears D4, DS, O1, 02, and
03 rotate free of shaft rotation, but cannot move
sideways. Gears D1 and D2 rotate with the shaft and are
unable to move sideways.
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Shift Mechanism

1. Output Shaft 9. shift Drum 17. Shift Shaft

2. Drive Shaft 10. Output Sth 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 Fork (05)
6. Shift Drum Pin 14. Shift Mechanism Arm 22. shift Rod

7. Shift Fork Guide Pin 15. Pawl Spring 23. Shift Fork (04)
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 7. turns, a pawl on the external shift mechanism
arm 1 catches on one of the shift drum pins 6, and the
shift drum @ turns. At the same time, the overshift
limiter 1 on the shift lever 19 catches another pin as
shown in Fig. 483. As the shift drum turns, the shift
fork guide pins (7) (3), each riding in a groove in the s
drum, change the position of one or another of the shift
forks ®), 20, %, in accordance with the winding of the
grooves. The shift fork cars then determine the position
of gears D33, 0412, andfor 0510 Refer to Fig. 474
to 479 for the gear position and drive path for neutral
and each of the 5 gears

A pawl spring 19/s 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 s 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 9 into one of six notches on the shift drum
operating plate 7). Five of these notches are equally
spaced and correspond to the S gears. The other notch
is halfway between the notches for st 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 18 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. Normally, 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 interlocks with the shift drum pins to 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
shift. At the same time, the oversl limiter arrests the
shift lever’s motion at the end of the stroke to aid in
preventing overshifting.

Shift Mechanism Arm and Overshift

iter Operation

Neutral Locator (78 and later models)

Inside gear O4 three steel balls are located 120° apart,
and serve to 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 steel 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 @
utral
ear

15t Gear
Position

Neutral Indicator Switcin

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, and/or

3. Shift Drum Pin
4. Overshift Limiter

1. Shift Mechanism Arm
2. Shift Drum




jump out of gear, brings about more damage to the
transmission and also overrev damage to the engine
itself. An improperly functioning transmission or exter-
nal shift mechanism may be caused by the following:
. Loose return spring pin

Broken or weakened return spring or shift drum
positioning pin spring

Broken or weakened shift pawl spring

Damaged shift mechanism arm

Loose shift drum guide bolt

Bent or worn shift fork(s)

Worn shift fork grooves on gears D3, O4, and/or
05

o=

Soupw

Worn shift fork guide pin(s)

Worn shift drum groove(s)

. Binding of shift drum positioning pin in the posi-
tioning bolt

. Worn or damaged gear dogs, gear dog holes, and/or
gear dog recesses

12. Improperly functioning clutch or clutch release

13._Improper assembly or missing parts
Transmission noise results from worn or damaged

shafts, bearings, gear hubs or teeth, etc.

Sew

External shift mechanism inspection
Inspect the shift pawl spring, shift pawls, and return
spring. Replace any broken or otherwise damaged parts.
Measure the free length of the shift drum positioning
pin spring.  If it exceeds the service limit, replace it with
anew one.

Table 66 Shift Drum Positioning Pin Spring Length

507 mm
Check to see if the return spring pin is loose. If itis

remove it and apply 2 non-permanent locking agent to the
threads. Then screw it back in, tightening its locknut.

Return Spring Pin
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(Dl Gauge

Table 67

Gear Backlash
[ standard [

Service Limit |
0.25 mm |

| under0i7mm |

Shift fork bending

Visually inspect the shift forks, and replace any fork
that is bent. A bent fork could cause difficulty in shift-
ing or allow the transmission to jump out of gear when
under power.

Shift fork/gear groove wear

Meastire the thickness of the ears of each shift fork,
and measure the width of the shift fork grooves on gears
D3, 04, and O5. If the thickness of a shift fork ear is
under the service limit, the shift fork must be replaced.
If a gear shift fork groove is worn over the service limit,
the gear must be replaced.

Shift Fork Groove

T

Table 68 Shift Fork Thickness

[as~s0mm | arom ]

Table 69 Gear Shift Fork Groove Width

Gearoeck(ash ) [Swndara [ Service Limit__]
Split the crankcase. Leaving the in place,
measare the backlzsh berween gears O1 and D1, Opand | 505~515mm | sasmm |

D2, 03 and D3, O4 and D4, 05 and D5. To measure
the backlash, set a 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 gauge reading is the amount of backlash.
Replace both gears if the amount of backlash exceeds
the service limit.

Shift fork guide pin/shift drum groove wear

Measure the diameter of-each shift fork guide pin,
and measure the width of each shift drum groove. Re-
place any shift fork on which the guide pin has worn
past the service limit. If a shift drum groove is worn past
the service limit, replace the shift drum.
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Shift Drum Grooves.

Shift Fork Guide Pin

Table 70 Shift Fork Guide Pin Dismeter

[ [ Standard [ Service Limit_|
| 4th,5th | 79~80mm | 785mm |
| 3rd | 7.978~8.000mm | 7.92mm |
Table 71 Shift Drum Groove Width

[ standard [ service Limit

]
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.

[805~820mm |

Gear/shaft wear

Measure the diameter of each shaft and bush with a
micrometer, and measure the inside diameter of cach
gear listed below. Find the difference between the two
readings to figure clearance, and replace any gear where
clearance exceeds the service limit.

Table 72 Gear/Shaft, Gear/Bush Clearance

[(Gear [ Standard [ Service Limit |
| 02,03, D4, 05| 0020~0062mm | 0.16mm |
o1 | 0014~0.048mm [ 0.15mm __|

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 Shaft, Outer Race Wear
| Standard [ Service Limit |
| shaft | 19.980~19.993 mm | 19.96 mm

Outer Race | 26.014~26.024mm | 2604 mm |

Needle 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. If
there is any doubt as to the condition of either 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 (do not 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
Ist gear, clutch housing sprocket, and primary chain.

The kick gear ® , constructed with a ratchet on one
side, is always meshed with the output shaft Tst gear and
s freely anytime the output shaft is turning. The
ratchet gear 5), 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 12 is not being operated, an arm on the
ratchet gear is caught on the stopper 2, 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 ratchet 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 partially 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 will not be
possible to kickstart the engine.

Kick gear, shaft wear
Measure the inside diameter of the kick gear, and
replace the gear if the diameter is over the service limit.
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.

@0

Kick Shaft

Kick Gear

Table 74 Kick Gear Inside Diameter
[Standard [ Service Limit_]
[[21979~22000mm | 2205mm |

Table 75 Kick Shaft Diameter at Kick Gear
[Standard [ Service Limit |
[21.939~21.960mm | 21.92mm |
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Ratchet Gear
Kick Gear

. Kick Shaft Collar
Kick Spring

. Spring Guide

10. Kick Shaft

11. Bolt

12. Kick Pedal

e N

ENGINE LUBRICATION

The engine lubrication system includes the ol screen,
engine oil pump, oil filter, oil pressure relief valve, and
oil passages. An il pressure indicator switch is provided
to wam in case of insufficient oil pressure. An oil
breather keeps crankcase pressure variations to a
minimum and_reduces emmissions 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 oil breath-
er are given in the sections (Pgs. 145~149) following
engine lubrication.

Since the engine lubrication system is the wet sump
type, there is always a supply of oil in the crankcase at
the bottom of the engine. The oil is drawn through the
wire screen into the oil 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 filter, 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 walls,
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 cylinder block, up to the top
of the cylinder head. After lubricating the camshaft
journals, the oil flows out over the cams and down
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Engine Lubrication System
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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 unfiltered oil 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 lubricating the bearings
and gears.

The balancer mechanism shaft needle bearings are
lubricated 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 crankase for recirculation.

Both the oil 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 crankcase, 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 oil
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 oil pressure. The relief valve opens whenever a pres-
sure of 5.2 kglem? (74 psi) is exerted on the valve
spring.

Ol pressure measurement

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 pressure gauge on
the adapter, and start the engine. Run the engine at
the specified speed (Table 76), and read the oil pressure
gauge.

Table 76 Oil Pressure

[ Oil Pressure @4,000 rpm, 90°C (194°F) i
More than 3.4 kg/cm? (48 psi) il

If the il 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 kgm (9.5~12.0 ft-Ibs) of torque.

0il 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 lead and ground the voltmeter nega-
tive lead to the engine. Turn the ignition switch to the
“ON" position, and read the voltmeter. If the voltmeter
does not indicate battery voltage, the trouble is either
wiring or a burned-out indicator bulb.

If the voltmeter does indicate battery voltage, then
the il pressure indicator switch may be defective. Use
an_ohmmeter to check for continuity between the
switch terminal and the switch body. With the switch
lead disconnected, and the engine stopped, any reading
other than zero ohms indicates that the switch is at fault.

- Lpositiveltead

The switch should turn off the warning light when-
ever the engine 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 s 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)." If the oil pressure is more than 0.2
~0.4 kg/em? (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 kgm (9.5~12.0 ft-lbs) of torque.

Table 77 Oil Pressure Switch Inspection

Meter | Engine Speed il Pressure Switch

ON (Ohmmeter reads

| zer0 ohms)
x
rore v gt~ OFF (Ohmmeter
lore than idling rpt reads infinity)

Relief Valve (piston type)
NOTE: 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 valve body. The difference be-
tween these two 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.

Relief Valve Body

Relief Valve Piston

Table 78
[ standard

0.020~0.103 mm_|

Relief Valve Piston/Body Clearance
Service Limit
0.13 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.

Relief Valve Spring

Table 79 Valve Spring Free Length
[ Standard | Service Limit |
201mm | 19.1 mm |

Engine Oil Pump

The oil pump, installed in the left side of the lower
crankcase half, is a simple trochoid type with an outer
and an inner rotor. The gear on the pump is driven in
direct proportion to engine rpm by a gear attached to
the left end of the rear balancer shaft.

If the oil pump becomes worn, it may no longer be
able to supply oil to lubricate the engine adequately.

Outer rotor/inner rotor clearance

Measure the clearance between the outer rotor and
inner rotor with a thickness gauge. If the clearance
exceeds the service limit, replace the rotors.

Thickness Gauge

Inner Rotor

Table 80 Outer Rotor/Inner Rotor Clearance
[ Standard
[T005~023mm |

Service Limi
030 mm Sl

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.




Table 81 Rotor Side Clearance (with cover

gasket fitted)

0.02~0.07 mm 0.12 mm

Outer rotor/pump body clearance

Measure the clearance between the outer rotor and
the pump body with a thickness gauge. If the clearance
exceeds the service limit, replace cither 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.

Thickness Gauge
Outer Rotor

Table 82 Outer Rotor/Pump Body Clearance
[ standard [ Service Limit__|
[015~021 mm | 0.30 mm

Oil Filter

The oil filter, located in the upper left part of the
crankcase, remove impurities from the oil.

As the filter element becomes dirty and clogged, 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 oil
will still reach the parts of the engine needing lubrica-
tion. When the filter becomes clogged such that the oil
pressure difference between the inlet and outlet for the
filter reaches 3.0~4.0 kg/om? (43~ 57 psi), the oil on
the inlet side pushing on the valve spring opens the valve,
allowing ol to flow to the main oil passage, bypassing
filtration.

Since any metal particles or other foreign matter in
the oil reaching the crankshaft and transmission acceler-
ate wear and shorten engine life, the oil filter should
never be neglected.

Replace the filter element in accordance with the
Periodic Maintenance 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 solvent 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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Oil Filter

5. Filter Element

Bypass Valve

|
1
2
3

Filter Cover 6. Filter Body
Filter Bolt 7. ORing
4. ORing

il 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 recycle blowby gas.

Gas blowby is 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, blowby gas will seriously contaminate the engine
ail.

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 passes through a maze in the
breather, which separates most of the oil from the gas.
The oil 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 carburetors 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 and cause carburetion trouble. This
is not the fault of the oil breather.

ENGINE OIL SEALS

The engine oil seals are listed in Table 83. The crank-
shaft oil seal in the right engine cover forms a seal be-
tween the crank chamber and the contact breaker point
cavity. If 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 Rod | OutputShaft |  Shift Shaft | Kick Shaft ]
[ AI254007 | AK071807 [ az52m1 | Aess | Aj22355 |

Oil seal damage

Inspect the oil seals, and replace any if the lips are
misshapen, discolored (indicating the rubber has dete-
riorated), hardened, or otherwise damaged. Since an oil
seal is nearly always damaged on removal, any removed
oil seals must be replaced. When pressing in an oil scal
which 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 top of
the tank, and a fuel tap to the bottom. An air vent is
provided in the cap to prevent an air lock, which would
hinder fuel flow to the carburctors.

Fuel tap construction is shown in Fig. 502. The fuel
tap has three positions: off, on, and reserve. With the
tap in the “off” position, no fuel will flow through
the tap; with the tap in the “on” position, fuel flows
through the tap by way of the main pipe until only the

Fuel Tap @

1. Gasket 6. Main Pipe
2. Body 7. Fuel Tap Nut
3. Gasket 8. O Ring

4. Filter 9. Spring

5. Sediment 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
asediment cup to filter out dirt and collect water.

Inspection and cleaning

If 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 flash-point solvent and
a fine brush. If the filter is damaged, it must be re-
placed. If the sediment cup contains much water or dirt,
the fuel tank and the carburetor may also need to be
cleaned.

o clean out the fuel tank, disconnect the fuel hoses,
remove the fuel tap, and flush out the tank with a high
flash-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 carburetors (Pg. 33 ).

WHEELS

Wheel 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 pressure and not overloaded. 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 portion of the tread wears
quickly, and the tires are casily damaged.

If inflation pressure is too low, the shoulder portions
wear quickly, the cord suffers damage, fuel consumption
is high, and handling is poor. In addition, heat builds
up at high speeds, and tire ife is greatly 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 pressure may be desired depending on road
surface conditions (rain, ice, rough surface, etc.).
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Rear Wheel
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Table 84 _ Tires, Air Pressure (measured when cold)

Air pressure Size Make, Type

3.25H19| BRIDGESTONE

£[200 kg/em (28 ps) [3o2""| SlpeR speeD.21r2

]

upto  |2.25 kgfem?
£[97.5kg|(32psi) |4.00H18| BRIDGESTONE

97.5~ |2.50 kglem? [4PR | SUPER SPEED-21r2
165 kg | (36 psi)

R
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Table 85 Tire Tread Depth
Tire | Standard SevEsLime
Normal Speed | over 130 kph
Front | 3.4 mm imm | 1mm
Rear | 6.7 mm 2mm | 3mm

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 are applicd.

Tire wear, damage

Tires must not be used if they are getting bald, or
if they are cut or otherwise damaged.  As the tire tread
wears down, the tire becomes more susceptible to punc-
ture and failure. 90% of tire failures occur during the
last 10% of tire life.

Visually inspect the tire for cracks and cuts, replac-
ing the tire in case of bad damage. Remove any imbed-
ded stones or other foreign particles from the tread.
Swelling or high spots indicate internal damage, requ
ing tire replacement unless the damage to the fabric is
very minor.

Measure the depth of the tread with a depth gauge,
and replace the tire if tread depth is less than the service
limit.

Depth Gauge

Spoke Force

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. S06A), the
spokes above the axle are stretched and tense, while the
spokes below  the axle are slightly loose and do not
provide support. During acceleration (B), the spokes
running to the hub in the direction of rotation are
stretched, while during decc\craben or braking (C), the
spokes running to the hub of to the direction of
E Ealarsard e s Mot sia atohed I Bothcasss
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

Since the spokes must withstand this repeated stress,
it is important to take suffi re that the spokes
are not allowed to loosen and that they are tightened
evenly. Loose or unevenly tightened spokes cause the
fim to warp, increase the possibility of spoke breakage,
and s igele s spoke et
NO’ The rim size shown in Table 86 is the outer
W\dlh 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 is greater near the hub.

@

= Direction of rotation

oY Ji2 SN
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Table 86  Rim, Spokes Size
Spokes
Inner Outer Rim
Left [ Right Left [ Right
Front #Bx #9x 1845 x97° #8x #9x 184.0 x 83.5° 185x19 |
Rear | #8 x #9 x 144.0 x 100.5°|#8 x #9 x 167.5 x 83°| #8 x #9 x 143.5 x 80° #8 x #9 x 167.5x 91°| 2.15Bx18 |

Spoke breakage

If any spoke breaks, it should be replaced immediate-
ly. A missing spoke places an additional load on the
other spokes, which will eventually cause other spokes
to break.

Periodically check that all the spokes are tightened
evenly since they stretch a certain amount during use.
Standard spoke tightening torque is 0.20~0.40 kg:m
(17 ~ 35 inbs). Over-or under-tightening may cause
breakage.

Rim runout

Set a dial gauge against the side of the rim, and rotate
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 dial readings
is the amount of runout.

Table 87  Rim Runout
Standard Service Limit
Axial
[Radial [ under 1 mm [ 2 mm |

A certain amount of rim warp (runout) can be cor-
rected by recentering the rim. Loosen some spokes and
tighten others to change the position of different parts
of the rim. If the rim is badly bent, however, it should
be replaced.

AXLE
A bent axle causes vibration, poor handling, and in-
stability.

To measure axle runout, remove the axle, place it in
V blocks that are 100 mm apart, and set a dial gauge
to the axle at a point halfway between the blocks. Turn
the axle to measure the runout. The amount of runout
is the amount of dial variation.

If runout exceeds the service limit, straighten the
axle or replace it If the axle cannot be straightened to
within tolerance, or if runout exceeds 0.7 mm, replace
the axle.

100 mm
Table 88 Axle Runout/100 mm
[ standard [ Service Limit ]
| Front | under0imm | 0.2mm |
| Rear | under0.05mm | 0.2mm g

GREASE SEALS AND WHEEL BEARINGS

A grease sal 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
rubber ring equipped with a steel band on its outer cir-
cumference. The grease seal inner lip is held against the
axle collar by a wire spring band. Since the grease seal
not only seals in the wheel bearing grease but also keeps
dirt and moisture from entering the hub, the use of a
damaged grease seal will cause the wheel bearing to wear

quickly.
@3 @

Grease Seal

00
1. Primary Lip 3. Metal Band
2. Secondary Lip 4. Wire Spring Band



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, look for discoloration (indicating the
rubber has deteriorated), hardening, damage to the
internal ribbing, or other damage. If the seal or internal
ribbing has hardened, the clearance between the seal and
the axle sleeve will not be taken up, which will allow
dirt and moisture to 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 removal.

Since the wheel bearings are made to 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. If 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
quality bearing grease before installation, Turn the
bearing around by hand a few times to make sure the
grease is distributed uniformly inside the bearing, and
wipe the old grease out of the hub before bearing in-
stallation. 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
iin torque due to acceleration 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 is 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 reliability, never cut the chain to
install it; follow the replacement procedure given in the
“Disassembly" section of this manual. When chain re-
placement 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 Cha
Make | Type K

EK530SH-T2G | 106 link

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 cach tooth of the
sprocket that the wear to the chain and the sprocket
rapidly accelerates,

The rate of wear can be greatly reduced, however, by
frequent and adequate lubrication, especially 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. Seb page 156 (“sprockets”
section).

Since it is impractical to measure the entire length of
the chain, determine the degree of wear by measuring
a 20-link length of the chain. Streich the chain taut
either by using the chain adjuster, or by hanging a 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 measurements at several places. If any
measurement exceeds the service limit, replace the chain.

Front Wheel Rear Wheel i
- Speedometer 7 :
Hub Left Hub Right Gear Housing Coupling Hub Left Hub Right
Grease Seal — PJA254008 | PJA304208 | AJ406207 PJA355207
Bearing #6203 #6203 #6206 #6304 #6304 |
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Drive Chain

NOTE: The drive system was designed for use with the
standard chain. For maximum strength and safety, the
standard chain must be used for replacement.

Table 91

1 ~318.

3

Lubrication

In order for the chain to function safely and wear
slowly, it should be properly lubricated in accordance
with the Periodic Maintenance Chart (Pg. 195). Lubri-
cation is also necessary after riding through rain or on
wet roads, or any time that the chain appears dry.
Anytime that the motorcycle has been washed, the chain
should be adequately lubricated on the spot in order to

avoid rust,
e s 3

Pin Bushing @

The chain should be lubricated with a lubricant which
will both prevent the exterior from rusting and also
absorb shock and reduce friction in the interior of the
chain. An effective, good quality lubricant specially
formulated for chains is best for regular chain lubri-
cation. If a special lubricant is not available, a heavy
oil such as SAE 90 is preferred to a lighter oil because
it will stay on the chain longer and provide better lub
cation. Apply the oil to the sides of the rollers and be-
tween the side plates of the links so that oil 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
ail so that oil will penetrate to the inside of the rollers.

SPROCKETS

There are two sprockets for the drive chain. A for-
ward sprocket, or engine sprocket, is mounted on the
end of the output shaft and is used to drive the chain.
A rear sprocket is connected to the rear wheel hub
through the rear wheel coupling and is driven by the
chain to turn the rear wheel.

Sprockets that have become excessively worn cause
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 chain alignment such that the chain may break
or jump from the sprockets when traveling at high speed.
The sprockets should be checked for wear and the rear
sprocket for warp any time the chain s replaced.

Sprocket wear

Visually inspect the sprocket teeth. If they are worn
as illustrated, replace the sprocket.

Measure the diameter of the sprocket at the base of
the teeth. 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 spracket, inspect
the chain.



Spracket Teeth @
Worn Tooth Worn Tooth

(Engine Sprocket)

(Rear Sprocket)

Direction of rotation

*Table 92 Sprocket Diameter
[ Standard [ Service Limit
[ Engine | 7101~7121mm | 702mm

Rear | 18208 mm | 1815 mm

L 1]

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

Rear Sprocket Warp
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DISC BRAKES

A hydraulic disc brake is used on each wheel for
superior braking performance and high reliability. 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 brake lever is pulled
or the brake pedal is pushed to move a piston in the
master cylinder and pressurize the brake fluid. Fluid
pressure is transmitted through the brake line to operate
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 light switch. Each switch
turns on the brake light.

The brake fluid is an extra heavy duty type with
a high boiling point to withstand the heat produced by
friction of the caliper pads on the disc. Since the boiling
point and thus the performance of the fluid would be
reduced by contamination with water vapor or dirt
from the air, the reservoir is sealed with a rubber
diaphragm under the cap. This cap seal also prevents
fluid evaporation and spillage should the motorcycle
fall over. The fluid is further protected by rubber
seals in the caliper assembly and at the master cylinder
brake line fitting.

Each master cylinder assembly includes the reservoir,
piston, primary and secondary cups, non-return valve,
check valve (only on front), and spring. The reservoir
has two holes at the bottom: a relatively large supply
port to supply fluid to the lines and a small relief 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 to pressurize
the line. The check valve stops fluid from suddenly
returning from the brake line when the lever is released,
and thereby smooths brake operation. The non-return
valve is in the head of the piston; it stops backward
fluid flow when the brake is applied. When the brake
lever or pedal is released, the valve allows flow around
the cup to fill the vacuum in front of the piston so that
the piston can return easily.

Each caliper assembly includes pad A, pad B, and
the piston, which is inside the caliper cylinder. Through
each caliper run two shafts, which also pass through
the caliper holder to mount the assembly to 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 holder such that pad B is
also 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 action, i.e.,
the disc and pads, are open to direct contact with the
air flow past the motorcycle. This provides for excellent
dissipation of the heat from brake friction, and minimizes
the possibility of brake fade common to drum brakes.

Automatic Wear Adjustment

When fluid pressure develops in the cylinder, the
piston s pushed exerting pressure against the brake pad,
which in turn presses against the brake disc. The
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Master Cylinders
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1. Ring Plate 8. Check Valve

2. Cap 9. Spring

3. Diaphram 10. Spring Seat

4. Reservoir 11. Primary Cup

5. O Rings 12, Piston 15. Retaining Ring
6. Plate 13. Secondary Cup 16. Dust Seal

7. Master Cylinder Body 14. Piston Stopper 17. Bleed Valve Cap
Caliper
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18. Bleed Valve
19. Push Rod
20, Dust Cover
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Caliper Holder Shaft
Dust Cover

O Ring

Bleed Valve Cap
Bleed Valve

Pad B
Lock Washer
Screw

. Metal Plate

Caliper Holder

. Dust Seal

Fluid Seal
Piston



pressurized fluid is prevented from leaking by a fluid
seal fitted into the cylinder wall. The seal is pressed,
against the piston, and instead of sliding when the piston
moves, the seal is only distorted, allowing no fluid
leakage at all. When the brake lever or pedal is released
and fluid pressure lowers, the elasticity of the seal retums
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 seal past its limit, the seal slips on the
piston. The seal then returns the 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. Consequently, 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
pushed, the piston 10 in the master cylinder is pushed
and moves forward against the force of the return
spring (7). At this time, the primary cup (9 at the head
of the piston closes the small relief port 4, which
connects_the pressure chamber 8 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 3 (only on front) and out into

Braking Stroke
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the brake line, The pressure is transmitted through the
line to the cylinder portion of the caliper assembly,
where it forces the piston towards the disc. The piston
presses 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 also forced
against the disc. In this manner, the disc is gripped
between the two pads, and the resulting friction slows
wheel rotation.

Braking Release Stroke

When the brake lever or pedal is released, the piston
in the master cylinder is quickly 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 cither pad
A or B so that slight friction 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
area in front of the primary cup at the piston head.
But the fluid is prevented from moving quickly 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 piston has returned to its rest position against the
stopper, the small relief port is uncovered. As the brake
fluid returns from the line through the check valve (only
on front), excess fluid passes through the relief port into
the reservoir until the brake line pressure returns to zero.

Fluid Seal @

Piston
Check Valve
Relief Port
Supply Port
Reservoir

Spring

Pressure Chamber
Primary Cup
Piston
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Braking Release Stroke

@ 2

Brake Fluid

When the brake is applied, heat is generated by the
friction between the disc and the brake pads. While
much of this heat is immediately dissipated, some of
it is transmitted 1o the brake fluid and may raise fluid
temperature to as high as 150°C (300°F) during brake
operation.  This temperature could boil the brake fluid
and cause a vapor lock in the lines unless fluid with a
high boiling point is used and has been kept from being
contaminated with dirt, moisture, or a different type of
fluid. Poor quality or contaminated fluid can also deteri-
orate from contact with the recommended brake fluids.

@

Brake Fluid Boiling Point
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The graph of Fig. 521 shows how brake fluid contam-
ination with moisture lowers the fluid boiling point.
Although not shown in the graph, the boiling point also
lowers as the fluid gets old, is contaminated with dirt,
or if two different types of brake fluid are mixed.

Changing the brake fluid

The brake fluid should be changed in accordance with
the Periodic Maintenance Chart (Pg. 195 ) and whenever
it becomes contaminated with dirt or water

Fluid Seal

Piston

Check Valve
Relief Port
Supply Port
Reservoir

Spring

Pressure Chamber
Primary

Piston
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®Attach a clear plastic hose to the bleed valve on the
caliper, and run the other end of the hose into a
container.

Cpen the bleed valve (counterclockwise to open), and
pump the brake lever until all the fluid is drained from
the line.

eClose the bleed valve, and fill the reservoir with fresh
brake fluid.

Open 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 lever or pedal.
Repeat this operation until 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

Open the bleed valve
. Apply the brake, keeping
the brake applied
. Close the bleed valve
. Then quickly release the
rake

e

w

®Biced 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 o 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 will 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 fitting has been
loosened for any reason.
®Remove the reservoir cap, and check that there is
plenty of fluid in the reservoir. The fluid level must
be checked several times during the bleeding operation
and replenished as necessary. If the fluid in the reser-
voir runs completely out any time during bleeding, the
bleeding operation must be done over again from the
beginning since air will have entered the line.

eWith the reservoir cap off, slowly pump the brake lever
or 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 blecds 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. Release the brake.

einstall 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,
holding the lever squeezed or the pedal pushed down,
quickly open (tum counterclockwise) and close the
bleed valve. Then release the lever or pedal. Repeat
this operation until no more air can be scen coming out
into the plastic hose. Check the fluid level in the res-
ervoir every 5o often, replenishing it as necessary.

@When air bleeding is finished, install the rubber cap on
the bleed 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
fine, and the brake will not hold.

If the small relief port becomes plugged, especially
with a swollen or damaged primary cup, the brake pads
will drag on the disc.

Check that there 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 faults.

einspect the primary and secondary cups. If a cup is
worn, 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 leakage 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).

Primary Cup

Piston Assemb

®Check that the spring is not damaged and is not shorter
than the service limit,
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4. Don't leave the reservoir cap off for any length of

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

2. Do not use fluid from a container that has been orake. iuld, sop¥op JIlcaRol, ety s o

left unsealed or that has been open a long time. cleaning brake parts. Do not use any other fluid

. Do not mix two types of fluid for use in the brake. for cleaning these parts. Gasoline, motor oil, or

Bl balhband cotid any other petroleum distillate will cause deteri
atise. the brake to/ bE insfsctives  1E iy alse ration of the rubber parts. Ol spilled on any part
cause the rubber brake parts to deteriorate. Rec will be difficult to wash off completely and will
ommended fluids are given in th eventually reach and break down the rubber used
NOTE: The type of fluid ol in the disc brake.

When working with the
precautions listed below.
1. Never reuse old brake fluid.

sc brake, observe the

o

disc brake is not available in most arcas, but it /- When handling the disc pads or disc, be careful
should be necessary to add very little fluid before that no disc brake fluid or any ofl gets on them.
the - Hrsp-brake it change,: ‘Aftenchanglhgithe Clean off any fluid or oil that inadvertently gets

on the pads or disc with a high flash-point solvent.

fluid, use only the same type thereafter. \
Do not use one which will leave an oily residue.

Table 94 Recommended Disc Brake Fluid Replace the pads with new ones if they cannot be
‘Alizs Extra Heavy Duty cleaned satisfactorily.
Shell:Super Hoavy Duty 8. Brake fluid quickly ruins painted surfaces; any
Texaco Super Heavy Duty spilled fluid should be completely wiped up imme-
Wagner Lockheed Heavy Duty diately.
Castrol Girling-Universal 9. If any of the brake line fittings or the bleed valve
Castrol GT (LMA) is opened at any time, AIR MUST BE BLED
Castrol Disc Brake Fluid FROM THE BRAKE.
10. When installing or assembling the disc brake, tight-
The correct fluid will come in a can labeled en the disc brake fittings to the values given in
D.0.T.3. Do not use fluid that does not have Table 6. Improper torque may cause the brake
this marking. to malfunction.
®Replace the dust seal if damaged. @

Red Line
Caliper parts wear
Inspect the pads for wear. If either pad is worn
down through the red line, replace both pads as a set. If
any grease or oil spills on the pads, wash it off with
trichloroethylene or a high flash-point solvent. Do not
use one which will leave an oily residue. If the oil
cannot be thoroughly cleaned off, replace the pads. 3
The fluid seal around the piston maintains the
proper pad/disc clearance. If this seal is not satisfactory,
pad wear will increase, and constant pad drag on the
disc will raise brake and brake fluid temperature.

Replace the fluid seal under any of the following wear; (d) the seal is stuck to the piston. If the fluid
conditions: () fluid leakage around pad A; (b) brakes seal is replaced, replace the dust seal as well. Also re-
overheat; (c) there is a large difference in A and B pad place both scals every other time the pads are changed.
Table 95  Master Cylinder Parts ("76 and ‘77 models)

Measurement Standard Service Limit
Cylinder inside diameter 14.000~14043mm_ | 14.08 mm
Front |_Piston outside diameter 13.957~13.984 mm | 13.90 mm
Primary, secondary cup diameter 14.65~15.15 mm 1450 mm
Spring free length 49.1~53.2mm 6.5 mm
Cylinder inside diameter T5.870~15913mm_|_15.95mm
- Piston outside diameter 15827~15854mm | 1577 mm
Primary, secondary cup diameter 16.45~16.95 mm 1630 mm
Spring free length 39.2~43.2mm 37.2mm

NOTE: See Pg. 218 for the service data of 1978 and later models.



Measure the cylinder inside diameter and
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

- 42.788~42.820 mm | 42.75 mm
outside diameter

Brake line damage

The high pressure inside the brake line can cause fluid
1o leak or the hose to burst if the line is not properly
maintained.

Bend and twist the rubber hose while examining it.
Replace it if any cracks or bulges are noticed.

“The metal pipe (only on front) is made of plated stcel,
and will rust if the plating is damaged. Replace the pipe
if it is rusted or cracked (especially check the fittings),
o 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.
Oil 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 fron: wheel is
off the ground, and turn the handlebar fully to one side.
Set up a dial gauge against the front disc as illustrated,
«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.

Disc Runout

Table 97

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 limit.
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Table 98

Disc Thickness
[ Standard [ Service Limit_|

[69~70mm | 6mm |

STEERING STEM

The steering stem supports the handlebar and front
fork shock absorbers, and turns inside the frame head
pipe. Ball bearings in the upper and lower ends of the
head pipe enable the steering stem to turn smoothly and
easily.

The steering stem itself does not wear, but it may
become bent. If 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, will make the steering stiff
and cause accelerated bearing wear. Lack of proper
lubrication will also bring about the same results.

From overtightening or from a heavy shock ta the
steering stem, the bearing race surfaces may become
dented. Damaged bearing races will cause the handlebar
10 jerk or catch when turned

Table 99 Bearing Ball Specifications

[ Size [ Number |
[Upper | u | 19
[Lower | & | 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. I 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
(Pg. 195), and whenever the steering stem is disassem-
bled, the steering stem bearings should be relubricated.
Wipe all the old grease off the races and balls, washing
them in a 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 seal for any signs of deterioration
or damage, and replace it if necessary.

Replace the grease seal with a new one whenever 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 Bolt

Flat Washer

Lock Washer

. Stem Head Clamp Bolt
. Stem Cap

10. Steel Ball

11. Steering Stem

12. Frame Head Pipe

13. Stem Base

14. Steel Ball

15. Lower Outer Race

16. Lower Inner Race

17. Grease Seal

LENo L E WS

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 12/, outer tube ¢ , cylinder 2, piston 17,
collar 2, and cylinder base 2. The inner tube fits into
the outer tube, altering its position in the outer tube as
the tube arrangement absorbs shocks. The cylinder is
fixed to the bottom of the outer tube and the piston
(equipped with a piston ring 1) is secured to the top of
the cylinder. The collar (coupled with a non-return
valve2t ), 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. Small orifices (2)
in the upper part of the cylinder bring about an oil lock
at the end of the extension stroke 1o prevent the inner
tube from striking the top.

Oil s prevented from leaking out by the oil seal 15,
which is fitted at the upper end of the outer tube. A



Front Fork

10.
1.
12
13,
14. I
15.
16.
5
18.
19.
20,
21,
22.
23,
24.
25,
26.
217.
28,
2.

e

Top Bolt
O Ring

Upper Clamp Bolt
Ring Cap

Fork Cover
Steering Stem
Grease Seal
Spring

Damper Ring
Damper

Stem Base Cover
Inner Tube

Dust 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 @
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Compression (mm)

Compression stroke

Whenever a load 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 (D 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 11 into the upper chamber, oil also passes
freely through the cylinder lower orifices into the cyl-
inder as the inner tube approaches the cylinder base 1¢
Near the end of the compression stroke, the clearance
between the tapered-out cylinder base and the collar
at the lower end of tch inner tube approaches zero.
The resulting resistance to the flow of oil through this
small space slows the downward movement, finally
forming an oil lock to finish the compression stroke.

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 @ Extension Stroke @

@

®

1. Spring 1. Spring
2. Outer Tube 2. Outer Tube

3. Inner Tube 3. Inner Tube

4. Piston 4. Piston

5. Piston Ring 5. Piston Ring

6. Circlip 6. Circlip

7. Cylinder 7. Cylinder

8. Spring 8.5,

9. Spring Seat 9. Spring Seat

10. Spring 10. Spring

11. Non-return Valve 11. Non-return Valve
12. Coll, 12. Collar

13. Circlip 13. Circlip

14. Cylinder Base 14. Cylinder Base



upper chamber grows smaller, forcing the oil through
the cylinder upper orifices since the oil cannot return
the way it came through the non-return valve. These
small_holes restrict the oil flow into the inner tube,
damping fork extension. Near the end of the extension
stroke both the cylinder spring and the arrangement of
the cylinder upper orifices provide further resistance to
extension.  As the collar rises, reducing the size of the
upper chamber, the cylinder upper orifices are climi-
nated and an oil lock forms, finishing the extension
stroke.

Either too much or 100 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 little
ail or too light an oil makes the action soft, decreases
damping potential, and may cause noise during fork
movement.

Contaminated or deteriorated oil will also affect
shock damping and, in addition, will accelerate internal
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
twube will damage the oil seal, causing oil leakage. A
badly bent inner tube may cause poor handling.

Fork oil (‘76 and ‘77 models)
NOTE: See Pgs. 218~219 for the service 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 is raised off
the ground. Remove the top bolt from the inner tube.
Insert a rod down into the tube, and measure the dis-
tance 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 over

To drain out the old oil, 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 top bolt,
from the inner tube, and pour in the type and amount
of oil specified in Table 100. Then replace the top bolt
and check the il level. If the oil 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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/ N
Table 100 Fork Oil (‘76 and ‘77 models)
Filling fork oil Capacity |
Type | When anendiae | i g
changing oil | <M1y and
B8 O | completely dry
396 mm
?OA“E,ZO about 140 cc | 171~180 cc | from top of
inner tube

Spring tension
NOTE: See Pgs. 218~ 219 for the service data of the
1978 and later models.

Since the spring becomes shorter as it weakens, check
its free length to determine its condition. If the spring
of cither shock absorber is shorter than the service
it must be replaced. If the length of a replace-
ment spring and that of the remaining spring vary
greatly, the remaining spring should also be replaced in
order to keep the shock absorbers balanced for motor-

cycle stability.

Free Length

B 5

Table 101  Fork Spring Free Length

(76 and 77 models)

479.5 mm 469.5 mm
Inner tube damage
Visually inspect the inner tube, and repair any
If the damage is not repairable, replace the
Since damage to the inner tube damages
the oil seal, replace the oil seal whenever the inner tube
is repaired or replaced. Temporarily assemble the inner
and outer tubes, and pump them back and forth manual-
Iy to check for smooth operation.
If the inner tube is bent or badly creased,
CAUTION replace it. Excessive bending, followed

by subsequent straightening, can weaken the inner tube.
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REAR SHOCK ABSORBERS

The rear shock absorbers serve to dampen shock
transmitted to the frame and rider from the rear wheel
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 i useint e 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
each one and see that the compression stroke is smaoth
and that there is damping in addition to spring resistance
to compression. When the unit is released, 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 ol leak-
age. I cither 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 one unit is replaced and the two are not
balanced, motorcycle instability at high speeds may
result.

Shock absorber spring force for the 3 different set-
tings is shown in the graph

Rear Spring Force @

Rear Shock Absorber

201.7
k=1.85 kg/mm
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Bushings

Check the rubber bushings, and replace any that
are worn, cracked, hardencd, or otherwise damaged.

SWING ARM

The swing arm is designed to work with the shock
absorbers to dampen the shock to the frame from the
rear wheel. The rear of the swing arm is connected to
the frame by the rear shock absorbers, while the front
end pivots on a shaft connected to the frame. When the

=
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Ruhber Bushing
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Outer Spring
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rear wheel receives a shock, the swing arm, pivoting on
its shaft, allows the wheel to move up and down in rela-
tion to the frame within the limits of the shock absorb-
ers.
Wear takes places where the swing arm sleeve contacts
the bushes (1976 and 1977 models) or needle bearings
(1978 and later 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 (needle bearing) wear

Measure the outside diameter 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.

1976 and 1977 models: Measure the inside diameter
of each bush with a cylinder gauge. Replace both bushes

Swing Arm
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if the diameter of either exceeds the service limit. Also,
replace both bushes if either shows visible damage.

1978 and later models: The rollers in the needle
bearings wear so 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.

Table 102 Swing Arm Sleeve, Bush Diameter
Diameter Standard Service Limit
e [ B | By | 1350m
il 1 0
L

W

Sleeve

on

Pivot Shaft Nut
0 Ring

Cap

Bush or Needle
Bearing

Pivot Shaft

7 N
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Pivot shaft

To measure the pivot shaft runout, set the pivot shaft
on V blocks at the ends of the shaft, and set a dial gauge
1o the shaft halfway between the blocks. Turn the shaft
to measure the runout. The amount of runout is the
amount of dial variation. I the shaft runout exceeds the
service limit, straighten it. If it cannot be straightened,
or if the runout exceeds 0.7 mm, replace the shaft.

Pivot Shaft Runout @

O

DYNAMO
NOTE:  See the Charging System (Pgs. 219~222) for
1978 and later models.

The dynamo generates the current required by the
electrical circuits. The generated current is a 3 phase
alternating current (AC), which is changed to direct
current (DC) by a rectifier and controlled by a solid-
state regulator to supply an even voltage to the circuit
components.

Dynamo Circuit @

~~Dynamo
%
o T 3 —

a 15)
A JAY
Table 103  Pivot Shaft Runout

Swing arm lubrication

There is a grease fitting on the swing arm for lubri-
cation. Grease the swing arm with regular cup grease as
a part of general lubrication (Pg. 197) which the frequen-
cy given in the Periodic Maintenance Chart (Pg. 195).
Force the grease into the fitting until it comes out at
both sides of the swing arm, and wipe off any excess
If the grease does not come out, first check that the fit-
ting is not clogged with dirt or old grease. If the fitting
is clear but will still not take grease; remove the swing
arm (Pg. 109), clean out the old grease, and apply grease
10 the sleeve and bushes (or needle bearings).

MUFFLERS

The mufflers reduce exhaust noise and conduct the
exhaust gases back away from the rider while keeping
power loss to a minimum. If much carbon is built up
inside the mufflers, exhaust efficiency is reduced, which
lowers the engine power output.

If there is any exhaust leakage where the mufflers
connect to the cylinder head, or if the gaskets appear
damaged, replace the gaskets. If either muffler is badly
damaged, dented, cracked or rusted, replace it with a
new one.

Muffler | @

1. Muffler 2. Buffle Tube

Y

The dynamo consists of a stationary field coil 3),
an armature (1), and a revolving rotor @, all 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 10 and rotates
at engine rpm. This rotorstationary field coil combi-
nation characterizes the dynamo used on this motor-
cycle. is different from a conventional dynamo,
since there is no brush needed to supply the field coil
with the magnetizing current.

Dynamo Construction @

®
5
1. Armature 6. Allen Bolt
2. Dynamo Cover 7. Starter Motor Sprocket
3. Field Coil 8. Starter Motor Clutch
4, Rotor 9. Allen Bolt
5. Rotor Bolt 10. Crankshaft



When the ignition switch is turned on, current con-
trolled by the regulator flows to the field coil, and the
resulting 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 lines of force cut through the armature
Windings (3), gonerafing current.. These windings are
connected in a wye connection (Fig. 548) to produce a
3 phase alternating current (Fig. 549). Since the voltages
of these 3 phases overlap, there is a continuous, even
supply of current for the circuit components.

Wye Connection @

DY:nmn Dunuzt 3 & @

If the battery, rectifier, and regulator are all good but
there is low voltage or insufficient charging current, the
dynamo may be defective. A defective dynamo is due
to either an electrical short or open in the field coil or
armature. ~ Either an electrical short or open will result
in a low output or no output at all.

Dynamo test

Before making this test, check the condition of the
battery (Pg. 176) and rectifier (Pg. 173). If the battery
voltage is less than 12 volts, charge the battery. Both
the output voltage and output amperage should be
checked. Before starting the dynamo test warm up the
engine to obtain actual dynamo operating conditions.

Volumeter (65()

Dynamo Voltage Test
Dynamo

Ignition
Switch
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To check the output voltage:

®Remove the headlight unit (Pg. 98 ), and disconnect
the 9-pin connector which is in the headlight housing.
“This removes the load from the dynamo.

eRemove the left side cover.

eDisconnect the rectifier white lead from the battery
+ lead.

®Set a multimeter to the 30V DC range, and connect its
+ lead to the rectifier white lead and its — lead to
chassis ground.

®Check that the ignition switch is turned off, and
disconnect the regulator 3-pin connector.

the regulator connector is disconnected

with the ignition switch on, the regulator

may be damaged.
.Cormcu the green and the black leads together at the

Wh-n connecting the green and the black
CAUTION Is be certain that the connection does

ground. Also, to avoid bat-

longer than necessary; disconnect them after finishing
e test.

®Start the engine, run it at the rpm noted in Table 104,
and note the meter reading. A lower reading indicates
the dynamo is defective.

Amr starting m-  angiey DO NOT allow
aine 10 run st higher 1o then
shown in the :aue (not above. 2000 rpm) in order to
avoid damage to the rectifier or other electrical com-
ponents.
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Table 104  Dynamo Output Voltage
Output Voltage @1,100 rpm
More than 14V

#Turn off the ignition switch to stop the engine.

To check the output amperage:

NOTE: Two multimeters are necessary for this test.
Connect the 9-pin connector in the headlight housing,
and install the headlight unit.

Connect the rectifier white lead to the battery + lead.

eDisconnect the battery — lead from the battery —

Set the multimeter to the 12A DC range,

and connect the meter — lead to the battery — lead and

meter + lead to the battery — terminal.

«Connect a temporary lead, such as an alligator clip,
to the battery — terminal and meter

works as a bypass and prevents damage to the multi-
meter from back current when starting the engine.

®Set the multimeter to 30V DC, and connect the meter
+ lead to the battery + terminal and the meter — lead
o the battery — terminal.
@Start the engine with the kick starter.
1. Make sure that all connections are
CAUTION firm. A loose connection allows the

generator output voltage to increase instantly. This

Table 105 Battery Charging Voltage and Amperage

Dynamo Amperage Test
Dynamo

Ignition
Switch

Headlight Switch

may cause damage to the rectifier or other electrical
components.

. To prevent damage to the multimeter caused by
reverse starting current, DO NOT use the electric
starter when starting the engine.

Turn on the headlight switch with the headlight on
high bea.

Disconnect 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

dicates that the dynamo is defective.

Turn off the ignition switch 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
defective.
eDisconnect the 4-pin connector on the electrical panel.
®Set the multimeter to the R x 1 range, and measure

for continuity between each of the three armature
yellow leads (3 measurements). If there is more resist-
ance than shown in Table 106, or no meter reading (in-
finity) for any two armature leads, the armature has
an open and must be replaced.

~

[ Meter T Connection

[ Read @5,000 rpm

[ 30VDC | Meter +Lead ~ Battery + Terminal, Meter — Lead > Battery — Terminal

| 12ADC | Meter + Lead ~ Battery — Terminal, Meter — Lead > Battery — Lead

| Morethani6v |
| Morethan6A |




Table 106 Armature Resistance

0.4~0.6 Q

Using the highest resistance range of the multimeter,
measure the resistance between cach of the three
armature leads and chassis ground. There should be no
meter reading (infinity). Any meter reading indicates
a short, necessitating armature replacement.

@Disconnect the 6-pin connector on the electrical panel.

Using the R x 1 range, measure the resistance between
the field coil green lead and brown lead. Refer to
Table 107 for standard resistance values. A lesser read-
ing than the standard resistance indicates a short in the
coil, and a higher reading or no reading at all indicates
an open. If the field coil is found to be open or
shorted, replace the field coil with a new one.

Table 107

Field Coil Resistance
27340

RECTIFIER (‘76 and ‘77 models)
NOTE: See the Charging System (Pgs. 219 ~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.
It contains six silicon diodes to rectify (change to DC)
the three phases of the dynamo output. The diodes arc
connected in a bridge circuit arrangement for efficient,
full-wave rectification

The reason that a diode only permits direct current
to flow in the part of the circuit in which it is connected
is that a diode conducts current only in one direction,
The current of electrons flows only from the — to the +
side of the diode. However, a defective diode will con-
duct in both directions (a short) or not conduct at all
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(an open). If any of the diodes is shorted or open, the

voltage from the rectifier will be below normal, and the
battery may not charge adequately.

Rectifier Circuit @

Dynamo Rectifier

Diode @

v

Current

gL
Battery

Inspection

With the engine off, remove the left side cover,
connect the rectifier white lead from the battery + side,
and disconnect the rectifier black lead.

eDisconnect the 4-pin connector on the electrical panel.

eUsing the R x 10 or R'x 100 ohmmeter range, check
the resistance in both directions between the white lead
and each yellow lead, and between the black lead and
each yellow lead, There is a total of 12 measurements.
The resistance should be low in one direction and more
than ten times as much in the other direction. If any
two_leads are low or high in both directions, the
rectifier is defective and must be replaced.
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NOTE: The actual meter reading varies with the meter

used and the individual rectifier, but, generally speaking,

the lower reading should be within /3 scale of zero
ohms.

Be careful not to strike, scratch, or in any

CAUTIONS other way damage the rectifior. Such

damage may cause the rectifier to short.

REGULATOR (76 and ‘77 models)
NOTE: See the Charging System (Pgs. 219 ~222) for
1978 and later models.

The solid-state regulator limits dynamo output
voltage a maximum of 14.0 ~ 15.0 volts. Since it
contains no contacts or other moving 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. Internal regulator
operation is explained here only to aid the technician in
troubleshooting and in understanding test procedures.

When the field coil current (1) is constant, the
dynamo output voltage (V) increases with an increase in
However, the voltage will become excessive
at high engine rpm, buming out the lights and
overcharging the battery unless the field coil current is
educed. The regulator is included in the circuit to
reduce the field coil current at high rpm, keeping the
voltage between 14.0 ~ 15.0 V. for all electrical
equipment.

Regulator Circuit
(a) at Low Engine Speed
Dynamo

Regulator

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 switches to control the field coil
current. The zener diode checks on the dynamo output
voltage and triggers the driver transistor (Tr2).

When the dynamo output voltage is lower than the
specified value, such as at low engine speeds, the field
coil current (I,) runs from chassis ground (E), through
transistor Tra, thus magnetizing the field coil. When
engine speed rises, and the voltage increases above the
specified value, ZD conducts and “switches on” driver
transistor Tr2, which in turn “switches off" transistor
Tri.  This blocks current flow to the field c

and reduces its magnetism, which lowers dynamo output
voltage.
As dynamo output voltage drops below the presct

magnetism,
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 o keep the dynamo output voltage constant.

When inspecting the regulator, observe
CAUTIONS the following to avoid damage to the
regulator.
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.

Regulator testing
In circuit:

If the battery continually discharges, or if it
overcharges, the regulator may be defective. Symptoms
of 100 high a charging voltage are: (a) battery water
must be added often to all the cells; (b) lights burn out
when running at high rpm.

(b) at High Engine Speed @

Load| [3 °
I Battery

Dynamo

Regulator



I the battery s defective or if it is discharged, the
regulator will not operate normally and the battery must
first be charged before any regulator tests can be made.
Check the battery before starting the engine and charge
itif it is less than 12 volts
Check that all lights are turned off.
®Set a multimeter to the 30V DC range, and connect the

+ meter lead to the battery + terminal and the — meter
lead to the battery — terminal.

Regulator Test (In Circuit) @

Dynamo

Regulator

77
eSiart: thesngihe; i mesure fhe battery voltage at the
specified engine specd. The meter reading should show
the value in Table 108,
@Stop the engine by twrning the ignition switch off.

Table 108 Kegulated Dynamo Output Voltage
(Regulator in circuit)

[(Meter | C tion: [ Standard |
Meter (+)  Battery (+) | 14.0~15.0V
30VDC | peter () < Battery (~) | @3,000 rpm

If the voltage reading is more than specified, either
the regulator is defective, or it is not properly connected
into the circuit due to a loose connection, broken wire,
etc. Carefully check all connections before replacing the
regulator,

If the voltage reading is less than specified, there may
be a faulty dynamo or rectifier. Perform the following
regulator out-of-circuit test and if the regulator checks
out good, check the rectifier (Pg. 173), dynamo
(Pg. 170), and wiring.
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“To make this test, a voltage source and a 12V 3~6W
bulb with a socket and leads are required. This is
because the regulator can not be tested properly using
just the multimeter as in the case of a mechanical
regulator.

Pull off the left side cover.

eMake sure the ignition switch is tumed off, and
disconnect the regulator 3-pin connector (See
Caution — Pg. 174).

eUsing auxiliary leads, connect the regulator black lead

to the voltage source — terminal, and connect the

regulator brown lead to the voltage source + terminal
566).

Regulator Test (Out of Circuit) @

Voltmeter
30V DC

Probe

Regulator Connector

Voltage Source

S

W

" =
5

Regulator

eConnect the bulb between the regulator green lead and
the voltage source + terminal.

eSet the multimeter to the 30V DC range, connect the
meter — lead to the voltage source — terminal, and
connéct the meter + lead to the voltage source
+ terminal.

'thn the voltage source is turned on, the bulb should
lig

-wme gradually increasing the voltage source output

m 10 volts to 16 volts, the bulb will go out at a

i point. Note the exact voltage when the bulb
g0es out.
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Table 109 Regulator Test (Out of Circuit)
Meter Connections Source Bulb
)

Mecer(s)  Source (s) Less than 140V DC | Lit.
Meter (=) + Source ()

30VDC | Black  Source () Goes out
Brown + Source (+) 10150V RG between this range.
Green +Bulb + Source Morc than 150V DC | Unlit.

oIf the regulator is good, the bulb will go out at the
voltage shown in Table 109,

oif the above check shows the regulator to be bad,
replace it.

BATTERY

The battery supplics the current to the starter motor
and serves as a back-up source of power to operate the
electrical equipment whenever the engine is turning over

100 slowly for the dynamo to supply sufficient power.

With proper care, the battery can be expected to
last a few years, but it may be completely ruined long
before that if it is mistreated. Following a few simple
rules will greatly extend the life of the battery.

1. When the level of the electrolyte in the battery is low,
add only distilled water to each cell, until the level is
at the upper level line marked on the outside of the
battery. Ordinary tap water is not a substitute for
distilled water and will shorten the life of the battery.

. Never add sulphuric acid solution to the battery.
This will make the electrolyte solution too strong
and will ruin the battery within a very short time.
Avoid_quick-charging the battery. A quick-charge
will damage the battery plates.
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.
1f a battery 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.

Keep the battery well charged during cold weather

50 that the electrolyte does not freeze and crack open

the battery. The more discharged the battery be-

comes, the more easily it freezes.

Always keep the battery vent hose free of obstruc-

tion, and make sure it does not get pinched, crimped,

or melted shut by contact with the hot muffler. If
battery gases cannot escape through this hose, they
will explode the battery.

. DON'T INSTALL THE BATTERY BACKWARDS.
The negative side is grounded.

~

w

&

m

~

Electrolyte
The electrolyte 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 electrolyte becomes low, only distilled water should
be added. If sulphuric acid is added, the solution will
becomes too strong for proper chemical action and 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 electrolyte is measured
with a hydrometer and is the most accurate indication
of the condition of the battery. When using the
hydrometer, read the electrolyte 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 s likely to be other than 20°C (68°F); the for-
mula given below should be used to compute what the
specific gravity will be at any temperature. When the
temperature goes up, the specific gravity goes down, and
vice versa

Hydrometer @

Read here




OCelsius

S50=S; + (0.0007 (1-20)]

©OFahrenheit

See=S¢ + [0.0004 (1-68)]

Sy=specific gravity at the present temperature
Szo=specific gravity at 20°C

Sea=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 full charge.

Specific Gravity/Battery Charge Relationship @
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Battery Charge %

Specific Gravity

L1 Full Charge 1.280 (20°C)

Initial charge

lew batteries for Kawasaki motorcycles are dry
charged and can be used directly after adding the
clectrolyte. However, the effect of the dry charge
deteriorates somewhat during storage, especially if any
air has entered the battery from imperfect sealing.

Therefore, it is best to give the battery an initial charge

before using it in order to ensure long battery life

Blcausc the battery gives off an explosive

mixture of hydrogen and oxygen,

Rl 30y it Svibai Nsins oty (19w B bakaey

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 level line.

eLet 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 into the
battery.

2. After pouring the acid into the battery, start charging
the battery within 12 hours.

eLeaving the caps off the cells, connect the battery to

a charger, set the charging rate at 1/10 the battery

capacity, and charge it for 10 hours. For example, if
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the battery s rated at 14AH, the charging rate 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.
If the temperature of the electrolyte rises
CAUTION} sbove 45°C (115°F) during charging,
reduce the charging rate to bring down the temperature,
and increase the charging time proportionately.

@After charging, check the electrolyte level in cach cel.
If the level has dropped, add distilled water to bring
it back up to the upper level line

Check the results of charging by measuring the specif-
ic gravity of each cell and by measuring battery voltage.
Battery voltage of a 12 volt battery directly after the
completion of charging should be 15 to 16 volts and
the specific gravity of the electrolyte should be more
than 1.250.  If the voltage is lower than this, the bat-
tery is not completely charged or can be no longer take
a full charge. If the specific gravity of any one cell is
lower than 1.250, there may be damage in the ccll.

Ordinary charge
Because the battery gives off an explosive
gas mixture of hydrogen and oxygen,
keep any sparks or open flame away from the battery
during chargin
Clean off the battery using a solution of baking soda
and water. Make especially sure that the terminals are

ol the electrolyte level is low in any cell, fill to over
the lower level linc but not up to the upper level line
since the level rises during charging, Figure the charg-
ing rate to be between 1/10 and 3/10 of battery capaci-
ty. For example, the maximum charging rate for a
T4AH battery would be 3/10 x 14 which cquals 4.2
amperes

Crgingth bty e 0 ot igar tan
CAUTION above could ruin the battery.

Caroia 7 Wit it Sl o466 Heats Whlen s
warp the plates and cause internal shorting. Higher than
normal charging rates also cause the plates to shed active
ol gt it s o
nal shortin

St S S MR
the graph, Fig, 568, to determine the percentage of dis-
charge. Multiply the capacity of the battery by the
percentage of discharge to find the amount of discharge
in ampere-hours. Use this figure in the formula below
to compute charging time.

amount of discharge (AH)

Charging ti h
g (g et AT

x1.2~1.5

®Remove the caps from all the cells, and begin charging
the battery at the rate just calculated. If a constant
voltage charger is used, the voltage will have to be
adjusted periodically to maintain charging current at
a constant valuc.
u the temperature of the electrolyte rises
CAUTIONE hove 45°C (115°F) during charging,
i s harc 1t o g dowh The CHTMRAMITG
and increase charging time proportionately.
®After charging, check the electrolyte level in each
cell. If the level has dropped, add distilled water to
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Table 110  Battery Troubleshooting Guide
Good Battery Suspect Battery Action
(+) chocolate color white (sulphated);
Plaws (=) gray (+) plates broken or corroded Replace
Sediment none, or small amount sediment up to plates, causing short | Replace
Voltage above 12 volts below 12 volts Test charge
Electrolyte Level | above plates below top of plates Fill and test charge
Specific Gravit above 1.200 in all cells; no two | below 1.100, or difference of more Te i
pecific Gravity | cells more than 0.020 different | than 0.020 between two cells e

bring it back up to the upper level line.

oCheck charging results by measuring the specific
gravity of cach cell and by measuring battery voltage.
Battery voltage of a 12 volt battery directly after the
completion of charging should be 15 to 16 volts.
If the voltage is lower than this, the battery is not
completely charged or can no longer 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 battery is suspected of being defective, first
inspect the points noted in the chart below. The battery
can be restored by charging it with the ordinary charge.
If it will take a charge so that the voltage and specific
gravity come up to normal, it may be considered good
except in the following case
* If the voltage suddenly jumps to over 13 volts just
after the start of charging, the plates are probably sul-
phated. A good battery will rise 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 is probably shorted.
* If there does not appear to be enough sediment to
short the plates, but one cell has  low specific gravity
after the battery is fully charged, the trouble may be
just that there is insufficient acid in that cell. In this
instance only, sulphuric acid solution may be added to
correct the specific gravity.
* If a fully charged battery not in use loses its charge
after 2 to 7 days, or if the specific gravity drops mark-
edly, the battery is defective. The self-discharge rate
of a good battery is only about 1% per day.

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
electrons is produced in the secondary circuit, which
includes the ignition coil secondary winding and the
two spark plugs. For this system to function properly,
all ignition parts must be in good order, the ignition

timing correctly set, the ignition and engine stop

switches not shorted, and all wiring in good condition
(no shorts or breaks, and no loose or tarnished connec-
tions)

Ignition Circuit @
Engine
Ignition  Stop
Switch tch

Contact Breaker

0
Capacitor]

With the ignition switch on and the points closed,
current flows in the primary circuit, including the igni-
tion coil primary winding where the magnetic field
(which accompanies electron flow) is concentrated (due
to the winding). When the poins open, this circuit is
broken stopping the clectron 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.
Itis this high voltage that causes a spark to jump across
the spark plug clectrodes. Since a greater ratio of
secondary winding turns over primary winding turns and
a sharper drop of primary winding voltage increase the
secondary winding voltage that is produced, a certain
ratio of turns in the ignition coil has been chosen and a
certain voltage drop sharpness (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, a spark jumps across
the spark plug electrodes only every other time that
the piston for that spark plug rises (once every 720°
of crankshaft rotation). This is because between each
compression stroke, in which a fuel/air mixture ready
for combustion is in the cylinder, there is an exhaust
stroke, in which the piston rises only to push out the
burned gases. However, even if a spark does jump across
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the electrodes during the exhaust stroke, there is no
effect since there is no compression and no fuel to burn.
Therefore, to eliminate any need for a distributor (thus
simplifying the system 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.  Consequently, the ignition timing must be
periodically adjusted to compensate for heel wear.

The capacitor is connected in parallel across the
contact breaker points and serves to prevent current
from arcing across the points as they open. Arcing
across the points would reduce the sharpness of the
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 points 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 burned
and pitted 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 lead, etc.), no spark will jump across the
electrodes on the other plug as well.

Contact breaker inspection

When the points become dirty, pitted, or burned, or
if the spring weakens, the points will not make the
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 are 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 s seen arcing across the
points as they open or if the points are burned or
pitted for no apparent reason. Replace the capacitor
any time it appears defective and whenever the contact
breaker is replaced.
NOTE: For checking with a capacitor tester, capacitor
specifications are: 0.22£0.02uF, 1,000 WVDC.

Capacitor Test . ¢y acitor Tester @

Capacitor

Ignition coil inspection

he most accurate test for determining the condition
of the ignition coil is made with the Kawasaki electro-
tester. The ignition coil must be connected to the tester
in accordance to the tester directions and should produce
at least a S mm spark. Since an electrotester other than
the Kawasaki electrotester may produce  different arcing
distance, the Kawasaki electrotester is recommended for
areliable result.

Ignition Test @
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If an electrotester is not available, the coil can be
checked for a broken or a badly shorted winding with
an ohmmeter. However, an ohmmeter cannot detect
layer shorts and shorts resulting from insulation break-
down under high voltage.

To measure the primary winding resistance, set the
ohmmeter tothe Rx 1 range, and ocnnect one ohmmeter
lead to the red/yellow lead and the other to the blue
lead from the ignition coil. To measure the secondary
winding resistance, set the ohmmeter 1o the R x 100
range, and connect one ohmmeter lead to one of the
spark plug leads and the other ohmmeter lead to the
remaining spark plug lead.

Table 111 Ignition Coil Resistance
[ Meter [ Read
| Primary Winding | Rx1 | 32~480 |

| Secondary Winding | Rx 100 | 104~15.6 kS

If the coil does not produce an adequate spark, or
if cither the primary or secondary winding does not
have the correct resistance, replace the ignition coil.

With the highest ohmmeter range, check for conti-
nuity between the red/yellow lead and the coil core and
between the plug leads and the coil core. If there is
any reading, the coil is shorted and must be replaced.
Also, replace the ignition coil 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 points. 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
engine 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 @

3,750£150
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1,480+80 Engine rpm

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.

Install 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 @
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Tests have shown the NGK BSES or ND W24ES, set
102 0.7~0.8 mm gap to be the best plug for general use.
But since spark plug requirements change with ignition
and carburetion adjustments and with riding conditions,
this plug may have to be replaced with one of the next
higher or lower heat range. Whether or not a spark plug
of a different heat range should be used is generally
determined by removing and inspecting the plug.

NOTE: For 1978 and later models NGK BGES or ND
W20ES-U is equipped as a standard plug. If the ceramic
insulator around the center electrode is burned white,
the plugs 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 cool enough to keep from dam-
aging the engine and the plug itself. 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 cooling efficiency so that
it will not overheat and thus is often called a “colder”
plug. 1f 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

Carbon Fouling il Fouling
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will stay 100 cool to burn off the carbon, and the carbon
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 troubles: it can heat up red-hot and
cause preignition and knocking and may eventually burn
ahole in the top of the piston.

A spark plug in the lower heat range is used when
engine temperature is comparatively low such as for 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. 1f a “hot” plug is used for racing or
other high speed use, the plug will run too hot, causing
engine 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
can be ascertained by noting the condition of the
ceramic insulator around the electrode. A light brown
color indicates the correct plug is being used. If the
ceramic is black, it indicates that the plug is firing at too
low a temperature, 5o the next hotter type (NGK B7ES)
should be used instead. If the ceramic is white, the plug
is operating at too high a remperature and it should
be replaced with the next colder type (NGK BOES).
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 different spark plug heat
range.  For extended high speed riding, install the
NGK BIES plug (colder). For constant low speed
riding, it may be necessary to use NGK B7ES plug
(hotter) to avoid fouling. This is especially true during
the break-in period, where engine speed must be limited
10 insure long engine life.
If 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.

&

Y,

Normal Operation

N/

Overheating
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Table 112 Spark Plug Specifications

Required NGK Number - ’

plug threads | (ND Number) Riding Conditions
5755 (ho) Low Speed

14 mm diameter | BSE!

19.0 mm reach (W24ES) (standard) | Normal Riding

BIES (cold) Racing

The starter motor is installed with a sprocket and
chain arrangement to transmit starter motor rotation
1o the crankshaft. In place of the solenoid 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 15 are wound around four cores 12, forming the
yoke 11, and the armature windings 1 are connected to
h

I 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-
on, and oussumc burning a hole in the piston top.
In addition, it may be impossible to remove the plug
Vit darmagin the: cylinder head.

Plug Reach

Too short Correct reach

BSHS

Carbon
builds up here
STARTER MOTOR CIRCUIT
The starter motor circuit includes the starter button
(switch), starter relay, battery, and starter motor. When
it i d the starter button is

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 for using a relay instead of using the switch to
turn on the starter motor directly s that the starter
motor requires much current — cnough that relatively
thick wire s necessary to carry the current to 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,
CAUTION§ never keep the starter button pushed any
lime that the starter motor will not turn over, or the
current may burn out the starter motor windings. @

Starter Motor Circuit

Fuse H

top nition o
Switch  Shiteh

Engine
s

the 13 and receive their current through the
brushes 17 If the brushes are not making good contact,
no starter motor current will flow at all since the field
coils and armature windings are connected in series, and
the motor will not turn over. A short or open in a coil
or winding may also cause the motor to be inoperative.
Particles from brush wear may be another cause of
starter motor failure; these particles may get onto the
bearing at the rear of the motor, causing heat seizure.

A planetary 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 &), and a sun
gear s, These gears reduce the rotational speed of the
armature 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 elecric
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 s absorbed by this
friction

Carbon brushes

Worn brushes or weak springs
contact.

Measure the length of the brushes, and replace both
if either one is worn down to less than the service limit.

cause poor brush

Table 113 Starter Motor Brush Length

20~ 50mm

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. Internal Gear
2. Ball Bearing 8. Planet Pinion
3. Grease Seal 9. Sun Gear
4. ORing 10. End Plate
5. Plate Spring 11. Yoke Assembly
6. Internal Gear Holder 12. Cores
Commutator

A dirty or damaged commutator will result in poor
brush contact and cause the brushes to wear down
quickly. In addition, particles from brush wear accu-
mulating between commutator segments may cause
partial shorts.

Correct the commutator surface if necessary with
fine emery cloth, and clean out the grooves as illus-
trated. Determine as accurately as possible the depth
of the grooves between commutator segments. Replace
the armature with a new one if the groove depth is less
than the service limit.

&)

Table 114 Commutator Groove Depth

05~08 mm

13. Armature Winding 19. Commutator

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
st

Using the R x 1 ohmmeter range, measure the re-
sistance_between any two commutator scgments, I
there is a high resistance or no reading between any two
segments, a winding is open and the armature must be

replace
(380
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Using the highest ohmmeter range, measure 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 all other starter motor
and starter motor circuit components check good, but
the starter motor still does not turn over or only turns
over weakly, replace the armature with a new one.

Field coils

Using the R x 1 ohmmeter range, measure the re
sistance between the + side carbon brush and the starter
motor terminal.  If there is not close to zero ohms, the
field coils have an open and the yoke assembly must
be replaced.

Starter Motor Terminal

Using the highest ohmmeter range, measure the re-
sistance between the + side carbon brush and the yoke
(housing). I there is any meter reading, the coils are
shorted to ground and the yoke assembly must be re-
place

)

Starter relay

Disconnect the starter motor 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
sec if the meter reads zero ohms. If the relay makes a
single clicking sound and the meter reads zero, the relay
is good. I the relay clicks but the meter does not read
zero, the relay is defective and must be replaced.

Starter Relay Contact Test

Starter

Buton  niten

i it
s | L] R
Relay

Battery

If the relay does not click at all, disconnect the other
two Ieads (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; check that there is actually voltage to the
relay before deciding that the relay is defective. To
check for the voltage, first turn the meter to 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 should read battery voltage. If it
does not there is wiring trouble. 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 6 through
the dynamo rotor. Springs 5 are incorporated, to assist
in the functioning of the unit as a clutch. When the
starter clutch sprocket 1 rotates in the direction of the
arrow, each of the three rollers 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), thercby locking the clutch body and
starter clutch sprocket together. With these two locked,
starter motor rotation is transmitted to the crankshaft
through the starter chain, starter clutch sprocket, rollers,
clutch body, and rotor.

When the engine starts, 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 @

(S RENIOUCNIIN)

1. Sprocket 4. Spring Cap
2. Clutch Body 5. Spring
3. Roller 6. Crankshaft
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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 freely 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 cngaging 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 oil will be spilled by dynamo
cover removal. ~After installing the cover, check the
engine oil level and add engine oil as necessary

Tum the dynamo rotor using the dynamo rotor
holder (special tool), and check the starter motor clutch
operation. When turning the rotor counterclockwise,
the starter clutch sprocket should turn with the rotor,
but, when turning the rotor clockwise, the sprocket
should not turn. If the clutch does not operate as it
should or if it makes noise, disassemble the starter
clutch (Pg. 48), examine 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.

Measure a 20-link length.
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Table 115 Starter Chain 204ink Length

Sundard
S~ 1905

IGNITION SW!TCH

The ignition switch has three positions: off, on and
park. In 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 all electrical
cquipment can be used. The key cannot be removed
from the switch when it is in this position. In the park
position the tail light is on, but all other circuits are cut
off and the key can be removed from the switch. This
provides added visibility when the motorcycle is parked

Testing the switch
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-pin) from the switch, and
use an ohmmeter to verify that all the connections listed
in the table 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 a new one.

Table 116 _Ignition Switch Connection

Color | White | Brown | Blue | Red
OFF

ON *—= >
PK *—

Lead BAT 16 T | TL2

HEADLIGHT CIRCUIT

Fig. 597 and Fig, 598 are US, Canada and European
model wiring diagram of the headlight circuit.

In the US model, when both the ignition switch and
headlight switch are tumed to the on position the
headlight circuit is completed, turning on the headlight,
tail light, and meter lights.

In the Canada model, there is no headlight switch,

and when the ignition switch is turned on, the headlight
circuit is completed,

In the European model, 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 tumed to the on position, the
headlight illuminates and the city light stays on. Ase
plained previously, high and low beam can be selected
only when the headlight switch is in the on position.

In the European model, there is also a passing and
horn button. This button is spring loaded 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 regardless of the headlight switch
position, and the button will spring back and turn the
light off as soon as it is release

Headlight trouble

If the headlight does not light, check to see if the
bulb has burned out or fuses have blown. If the bulb on
the US or Canada model has burned out, the sealed
beam unit must be repalced. A blown fuse should be
replaced.  On the European model the headlight or the
city light can be replaced separately, 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
connections in the headlight switch. Disconnect the plug
(6-pin) and blue lead to the dimmer switch or the plug
(4-pin) and blue/white lead to the headlight switch (not
on Canada model), and use an ohmmeter 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
be disassembled for repair. The contact surfaces may be
cleaned, but no internal parts are available for replace-
ment. If any parts are not repairable, the switch must be
replaced as a unit. If 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 |
[ ] [ -
[ ] [ e——e ]




Headlight Circuit (US, Canada Model)
Headlight

Tail/Brake Light

High Beam
Indicator
Light

predometer S
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5
Lights

Tachometer (€1
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Ignition
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)

Battery

20A

Rectifier

Lig Dynamo Color Code
R[ Red
‘ Dimes Bk[ Black
[P Y| Yellow
= Br| Brown
Headlight w| White
Fuse Switch wll e
Blue —{>{ —Blue ——{PTH-BIW. (Only on US)
104
Headlight Circuit (European model)
Tail Light . 6%
Headlight Fue T
T +
City Light
High Beam
Indicator
Light
(€=
Lights (Gmm. Fuse| [10A
Tachometer € Br/W  Br
Light: L
L Color Code
) R Red
Passing 7 BriW  Br Bk| Black
1| Button v | vellow
I off Br| Brown
Difiiie Fuse cC Headlight w| White
—— 00— Blue —EY— Switch
Switch Blue Blve —LEg—siw On BI| Bl
Table 119 Headlight Switch Connection
Table 118  Headlight Switch Connection (European Model)
(US Model) Color_| Brown | Brown/White | Bluc/White |
Huee orr
I S —(— ?0 ——e 5
[N | &—+—o | oN C - ® |
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If the headlight lights but does not light brightly,
the trouble 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 component drawing too much current in some
other part of the electrical system.

Tail light trouble

If the tail light does not go on when the circuit is
closed, the filament is probable burned out. However,
if the bulb is good, check the fuses, wiring, ignition
switch, headlight switch fuse and battery.

BRAKE LIGHT CIRCUIT

The brake light 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 front
or rear brake light switch. The same bulb is used for
both the brake and tail lights as explained in the preced-
ing section.

The front brake light switch is a pressure switch
installed in the brake fluid line, and is operated by
fluid pressure when the brake lever is pulled. The
front brake light switch never requires adjustment and
s is not designed to be adjusted. It can not be dis-
assembled for repair and must be replaced when defec-
tive.

The rear brake light switch is a plunger type switch
actuated by a spring attached to the rear brake pedal.
It can be adjusted by changing its position higher
or lower in the mounting bracket (See Pg. 19 )

The brake light failure indicator switch is in the brake
light circuit as a warning device to indicate during
vehicle operation whether or not the brake light is func-
tioning properly. Brake light failure may be due to a
burned out bulb or some other failure in the brake

Brake light circuit inspection involves the front brake
light switch, rear brake light switch, brake light, brake
light failure indicator switch, brake light failure indicator
light, and wiring,

Brake Light Circuit (@i
Brake Light

Failure

Indicator i

s Brake Light

|Brakc Light i
It
"S‘f:;u Front Brake Rear Brake
Light Switch Light Switch

Front brake light switch inspection

Disconnect the front brake light switch leads from the
switch.

Set an ohmmeter to the R x 1 range, connect the meter
1o the switch terminals, and determine whether o not
there is continuity whenever the front brake lever is
squeezed. I there is no continuity, replace the switch.

NOTE (when 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 become damaged.
1f any fluid spills on the fender or elsewhere, wipe
it up immediately.
Apply a small amount of a non-permanent locking
agent to the switch threads before mounting the
switch.  However, so that no locking agent will get
mixed in with the brake fluid, do not apply any on
the lower fourth of the threads.

. After the switch has been installed, bleed the front
brake lines.

Y

Rear brake light switch inspection
®eDisconnect the rear brake light switch leads under the
fuel tank.



elnspect in the same way that the front brake light
switch was inspected. If there is no continuity when-
ever the rear brake pedal is depressed, replace the

switch.

Brake light failure indicator switch inspection

Turn on the ignition switch. Watching the indicator
light, apply and then release either brake. Next, with
the tail/brake light bulb removed, do the same above.
If the indicator lights as shown in Table 120, the brake
light failure indicator switch and brake light circuit are
functioning properly.

Table 120  Brake Light Failure Indicator Switch Test
ke Lever or Pedal
D Released
Tail/Brake | In place Goeson | Goes off
Light Bulb | Outofplace | Goeson | 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 way to test the failure indicator switch is
to install and check the suspect switch on a motorcycle
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 inspection

eCheck brake light operation and replace any defective
parts. The brake light must go on only when brakes
are applied.
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eRemove the left side cover, and disconnect the
indicator switch 3-pin plug.

NOTE: For 1978 and later models, indicator switch
3.pin plug is behind the electrical panel. The panel
needs not be removed to disconnect the plug.

Set an ohmmeter to the R x 1 range and voltmeter to
the 30V DC range. Check the wiring as shown in Table
121

To prevent a meter burning, turn off the
CAUTION § ignition switch while using an ohmmeter.

Table 121  Brake Light Wiring Inspection
Meter | Connectionst [Brake | Standard
Meter (+) e [Apply | Battery Voltage
Voltmeter Blue [Release| 0V
30VDC  [Meter (+) <> Battery Voltage

Green/White
Ohmmeter [Meter (+) <
Rx1 Black/Yellow

0Q

1. Negative (~) meter lead connected to the ground.
2. Positive (+) meter lead a 3-pin socket with indicator
switch disconnected.

If meter does not read according to this table, there
may be an open or short. In case the voltage of the
green/white lead shows 0 volts, the indicator bulb may
be burned out.

(2) Brake light failure indicator switch inspection:

eMake sure that the brake light oprates properly, and
that the brake light wiring is not damage

Connect the indicator switch 3-pin plug!

eMeasure the voltage at the 3-pin plug as shown in
Table 122,
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Table 122 Indicator Switch Inspection
Meter _|Connection Brake | Standard
Meter (+) «<—> | Apply | Battery Voltage
Yellow| Release ov
Meter (+) <= | Apply oV
Green/White | Release | Battery Voltage

30V DC

. Negative () meter lead connected to the ground.
2 Positive (+) meter lead at 3-pin plug with indicator
switch connected,
If 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
10 the right or left turn signals flows through the closed
contacts and the resistance wire inside the turn signal
relay, and the turn signals go on. The resistance wire
quickly heats up, expands, and allows a spring to pull
the contacts open. When the contacts have opencd,
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 flashes on and off with the
tumn signals to indicate that they are working properly.

Since the turn signal relay is designed to operate
correctly only when two tumn 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 bulb, a bulb of incorrect watiage, loose
wiring, as well as from a defect in the relay itself. 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 duc
10 a bad switch, wiring, or battery. If the trouble is
with only one side — either right or left — then the
relay is not at fault since the same relay is used for
both sides.

Turn Signal Circuit @
Right Turn — 1yry Signal
Signal Lights Switch

Fatiery ]

Turn Signal
Indicator )
Lights @ &
Right
Left | G

Turn signal trouble
(1)Neither right nor left turn signals come on at all:
Check that battery voltage is normal.
eUnplug the relay leads and use an ohmmeter to
check that there is continuity (close to zero ohms)
between the relay terminals. If there is no ohm-
meter reading, or if there s several ohms resistance,
replace the relay with a new one.

oIf the relay checks good, turn the meter to the

range, connect the + meter lead to the
brown lead that was disconnected from the relay,
and connect 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 at either
position. If it does not, the fuse, ignition switch,
or wiring is at fault. If battery voltage is read on
the meter but the turn signals will still not work
when the relay is reconnected, then recheck all
wiring connections.

(2)Both right or both left turn signals come on and stay
on o flash too slowl
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 wattag
oIf 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 wattage, or the wiring is
broken or improperly connecte
(4)Neither light on one side comes on
eUnless both lights for that side are burned out, the
trouble is with the turn signal switch.




(5)Flashing rate is t0o fast:
@lf this occurs on both the right and left sides, check
that the battery is not being overcharged (indicating
a defective regulator). If the dynamo and the bat-
tery voltage are normal, replace the turn signal relay.
®If this occurs on only one side, one or both of the
turn signal bulbs are of 100 high a wattage.
HORN
The hom circuit and construction are shown in
Fig 609. When the horn button is pressed with the
ignition switch on, the horn is grounded to complete
the horn circuit. Current then flows through the horm
contcts 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 contacts, 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 until the horm
button is release, Since each cycle takes only a frac-
tion of a second, the diaphragm moves fast enough to
produce sound.

Horn Construction

Adjusting
Screw Core
Sciew, &

Contacts _——

g Armature
& E 4 )
= e N
TIE e

The contacts wear down after long use, requiring
adjustment from time to time (Pg. If 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,

eDisconnect 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). If the
reading is several ohms or if there is no reading at all,
replace the horn.
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@If 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
lead goes to the black lead. With the ignition switch
on, press the horn button. The meter should register
battery voltage. If it does not, the fuse, ignition
switch, or the wiring is at fault. Also check that the
black/yellow lead is grounded to the handiebar holder
stem.

Wi ===

@If the meter does show battery voltage, indicating that
the horn trouble lies within the horn itself, and adjust-
ment fails to correct the trouble, replace the horn.

NOTE: Do not loosen the armature mounting since

doing 50 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 either fails to 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-
moved for replacement if necessary.

There is damping oil 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 oil will spill
out of the reservoir, and the meters will malfunction.
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SPECIAL TOOLS

Appendix

PART NO.
57001-110
57001-134
57001-143
57001-144
57001-501
57001-115
57001-365
57001-341
57001-154
57001-246
57001-241
57001-131
57001-244
57001-169
57001-264

DESCRIPTION
SPARK PLUG WRENCH

STEM NUT WRENCH

CIRCLIP INSIDE PLIERS

CIRCLIP OUTSIDE PLIERS

VALVE LIFTER HOLDER

PISTON RING PLIERS

VALVE GUIDE REAMER

PISTON BASE

RETAINING RING PLIERS

VALVE SPRING COMPRESSOR ADAPTER
VALVE SPRING COMPRESSOR ASSEMBLY
KICK SHAFT OIL GUIDE

VALVE SPRING COMPRESSOR CENTER SHAFT
VALVE GUIDE ARBOR

SHIFT SHAFT OIL SEAL GUIDE
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@®

2 @ @ @
REF. NO. PART NO. DESCRIPTION
16 57001-910 PISTON PIN PULLER ASSEMBLY
17 57001-914 ADAPTER “C"
18 57001-921 PISTON RING COMPRESSOR ASSEMBLY
19 57001-926 ADAPTER
20 57001-123 COMPRESSION GAUGE
21 57001-164 OIL PRESSURE GAUGE
22 57001-400 OIL PRESSURE GAUGE ADAPTER
23 57001-135 BEARING PULLER
24 57001-166 ADAPTER
25 57001-137 STEM BEARING DRIVER
26 57001-139 BEARING DRIVER HOLDER
27 57001-138 STEM CUP DRIVER
28 57001-140 BEARING DRIVER
29 57001-296 BEARING DRIVER
30 57001-285 SHIFT DRUM BEARING DRIVER

(Used to install the balancer needle bearing)
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PART NO.
57001-380

57001-208
57001-254
57001-127
57001-226
57001351
57001-132
57001-161
57001-255
57001-308
57001-305
57001-983
57001309
57001-141
57001-142
57001-306
57001183
57001-1011

DESCRIPTION

TRANSMISSION CIRCLIP DRIVER

(Used to install the transmission ball 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 later models)
CLUTCH HOLDER

HAND TESTER

MASTER CYLINDER STOPPER REMOVER
FRONT FORK OIL SEAL DKIVER

FRONT FORK CYLINDER HOLDER ASSEMBLY
ENGINE SPROCKET AND FLYWHEEL HOLDER
FRONT FORK CYLINDER HOLDER HANDLE
FRONT FORK CYLINDER HOLDER ADAPTER
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The maintenance and adjustments must be done in accordance with this chart to keep the motorcycle
in good running condition. The initial maintenance is vitally important and must not be neglected.

Whichever .
comes first L

ODOMETER READING* km

FREQUENCY l ¢ ({?Q ;\‘?ﬁ X:\[?e qk,’Q (‘4?0 '{?B
OPERATION Qe,, $° 43@ A §' See
Every % 5 ~
Battery electrolyte level — check § month| e . . . . . . 176
Brake adjustment — check T sleleolalw|m|» 18
Brake wear — check { . . . . . * 161,218
Brake fluid level — check { month| e . . . . . . 161
Brake fluid — change year . . . 160
Clutch — adjust o | o | o | o | o | o] » 16
Carburetors — adjust e | o] o] o] o] o] 1
Throttle cables — adjust o | o o] oo e]|w 13
Steering play — check © sl e oo o] e |w 19
Spoke tightness and rim runout — check { . . . . . ) . 154
Drive chain wear — check + . ° . . . . 155
Front fork — inspect/clean o | o | o | o | e | e | e |167218
Rear shock absorbers — inspect . . . . . . . 168
Nuts, Bolts, Fasteners — check and torque . . . e [201~203]
Spark plugs — clean and gap . . . . . . . 9
Camshaft chain — adjust . . . . . . . 1
Points, timing — check 1 . . . . . 0 . 9
Valve clearance — check f . . . . . . . 12
Air cleaner element — clean . . . 112
Air cleaner element — replace 5 cleanings . . . 30
Fuel system — clean @ | e Lol e =i 196
Tire tread wear — check ¢ . . . 153
Engine oil — change yvear | o | o | o | o | o | o | @ 196
Ol filter — replace . . . . 196
General lubrication — perform . » . o i . 197
Front fork oil — change . 5 « 167218
Timing advancer — lubricate . . . 180
Swing arm — lubricate . . ® 1170197
Wheel bearings — grease 2 years| . 155
gear housing — grease 2 years| . 155
Steering stem bearings — grease 2years| . 163
Drive chain — lubricate Every 300 + 50 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 Oil Inspection and Change

In order for the engine, transmission, and clutch to
function properly, maintain the cngine oil at the proper
level, and change the oil in accordance with the periodic
maintenance wble. Motorcycle operation with insuffi-
cient, deteriorated, or contaminated engine oil will cause
accelerated wear and may result in engine or transmission

1) Oil level

oSituate the motorcycle so that it s perpendicular to
the ground (on its center stand).

#If the ol has just been changed, start the engine and
run it for several minutes at idling speed. This fills
the il filter with oil. Then wait several minutes until
the oil setles.

Run the engine at idling speed at least
CA“T'”" ntil the oil pressure light turns off.
the engine before the oil reaches every part
can cws- the engine seizure,

*IF the motorcyce has st been usd, wait several
minutes for all the ol to drain dow

aChotk the engine. ol vl hioueh Whe Tospection
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.

[AWASAKT

Inspection Window,

®If the oil level is too high, remove the excess o, using
syringe or some other suitable device.
®if the amount of oil is insufficient, add the correct
amount of oil through the oil filler opening. Fill,
using the same type and make of oil that already is
in the engine.
1t the engine s un without ol it wil be
iy Gamepd. I i, h e
i Sadkeniy el Yocking e teac whest and Osaln
an aldr 71 sy Jovss 1 ot pulled in fast
enough.

2) Oil and oil filter change
eWarm up the engine thoroughly, and then stop the
engine.

#Set the motorcycle up on its center stand, place an
oil pan beneath the engine, and remove the engine
drain plug.

@if the ol 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 one.

einstall the oil filter, tightening its bolt with 1.8~2.2
kgm (13~16 ftdbs) of torque; and filter drain plug
with 16 ~2.0 kgm (11.5~ 14.5 ft-lbs) of torque.
@After the oil has completely drained out, install the
engine drain plug and gasket, using a new gasket if 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, 10W50, 20W40, or 20W50 motor m\ It
will take about 4.0 liters when the filter is chany
When the fter I not changed, a reil takes about 3.6

NOTE. After the engine has been run and then stopped
for a few minutes, the oil level should come to between
the upper and lower marks.

Fuel System Cleaning
Water or dirt anywhere in the fuel system can cause
starting difficulty, poor running, and lack of power.

Clean out the fuel system as follows;

#Tumn the fuel tap to the off position. Unscrew the
sediment cup at the bottom of the tap, and clean out
the water and dirt from it. Clean any dirt out of the
fuel tap filter.

oIf there was water inside the sediment cup, there may
also be some in the fuel tank. Holding a container
under the fuel tap, turn the tap 1o the reserve position



to drain the tank until gasoline only 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 installation.
®Remove the plug from the bottom of each carburetor
float bowl to drain the bowls.

General Lubrication

Lubrication of exposed parts subject to 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 lubricating each
part, clean off any rusty spots with rust remover. Badly
rusted nuts, bolts, etc. should be replaced with new

sLubricate the clutch lever pivot and brake lever pivot,

and the exposed portion of the clutch inner cable.
®Wipe off excess lubricant.

Brake Lever

eLubricate the clutch cable and throttle cables, as
shown in the figure.
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eWipe clean the throttle grip inner surface and the
handlebar where the throttle grip fits.

®Apply grease to the handlebar where the throttle
grip turns.

®Apply a light coat of grease to the exposed portion
of the throttle grip inner cables and their catches in
the throttle grip.

eFit the throttle cables into the throttle grip. Refer to
throttle cable installation (Pg. 95).

eWipe off any dirt o grime from around the left foot
peg, shift pedal, and side stand.

eLubricate the exposed metal surfaces around the shift
pedal serration and the bolts and nuts for the left foot
peg and side stand.

eWipe off excess lubricant.

®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.
eLubricate the exposed metal surfaces around the bolts
and nuts for the right foot peg, brake pedal, kick-
starter pedal, and brake rod.

Wipe off excess lubricant.

0il lightly the end of each drive chain adjuster.
®Wipe off excess oil.

Oil lightly the carburetor link mechanism and the choke
link mechanism.
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VALVE INSTALLED HEIGHT PROCEDURE TABLE

Measurement
Probable Cause Recommendation
Inlet Exhaust

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.
39.68 mm 40.68 mm previously 3. Grind valve face to drop it further

into valve seat. Remeasure.
4. Replace valve. Remeasure.

39.68~39.72mm | 40.68~40.72 mm

39.73~39.77 40.73~40.77
39.78~39.82 40.78~40.82
39.83~39.87 40.83~ 40.87
39.88~39.92 40.88~40.92
39.93~39.97 40.93~40.97
39.98~40.02 40.98~41.02
40.03~40.07 41.03~41.07
40,08~40.12 41.08~41.12
40.13~40.17 41.13~41.17
40.18~40.22 41.18~41.22
40.23~40.27 41.23~41.27
40,28~40.32 41.28~41.32
40.33~40.37 4133~40.37
40.38~40.42 41.38~41.42
40.43~40.47 41.43~41.47
40.48~40.52 41.48~41.52
40.53~40.57 41.53~41.57

Normal/acceptable

Assemble After checking valve
with clearance, final shim may
this shim: be in this range:
3.00 mm 3.00~3.40 mm
295 2.95~3.40

2,90 2:90~3.38

285 2.85~3.30

280 280~3.25

275 2.75~3.20

270 2 () gk B E

2.65 2.65~3.10

2.60 2.60~3.05

255 2.55~3.00

2.50 2.50~2.95

245 2.45~290

240 2.40~2.85

235 2.35~2.80

230 230175

225 225~270

220 2.20~2.65

220 2.20~2.60

40.58~41.07mm | 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 seat. Remeasure.

2, Grind 0.5 mm maximum off valve
stem.  See CAUTION, Pg. 124,
Remeasure.

More than More than
41.07 mm 42,07 mm

Valve face and valve seat worn

out or excessively ground.

1. Replace valve, Remeasure.
2. Replace cylinder head.
Remeasure.
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TORQUE AND LOCKING AGENT

Tighten all bolts and nuts to the proper torque using an accurate torque wrench. |f insufficiently
tightened, a bolt or nut may become damaged or fall off, possibly resulting in damage to the motor-
cycle and injury to the rider. A bolt or nut which is overtightened may become damaged, strip an
internal thread, or break and then fall out. The following table lists the tightening torque for the
major bolts and nuts, and the parts requiring use of a non-permanent locking 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.

ENGINE
Locking : :
Metric English
Part Agent (o) | Quantity See Pg.
Required (kg-m) (ft-Ibs)
Balancer chain tensioner mounting )
bolts 66 P1.0 . 2 09~1.1 78~ 95 in-lbs 66
Breather baffle plate bolts . 2 0.45~0.55 [ 39~ 48 in-Ibs 59
Breather cover bolt ¢8 P1.25 - 1 13~17 9.5~ 12.0 59
Camshaft cap bolts 96 P1.0 - 16 1.1~13 | 95~ 113indbs | 39
Camshaft chain guide holder bolts 2
46P1.0 . 2 1.1~13 | 95~ 113 in-lbs 79
Camshaft sprocket bolts 96 P1.0 . 6 14~16 10.0~ 115 40
Clutch hub nut $20 P1.5 - 1 12~ 16 87~108 53
Clutch release mounting screws
46 P1.0 s 2 - - 58
Clutch spring bolts 6 P1.0 . 5 0.8~10 | 69~87inlbs | 54
Connecting rod big end cap nuts
$8P0.75 = 4 36~4.0 26~29 79
Crankcase bolts
upper ¢6 P1.0 as 3 09~ 1.1 68
lower ¢6 P1.0 - 17 0.9~1.1 67
lower ¢10P1.5 - 6 3.7~43 67
Cylinder head bolts 46 P1.0 - 3 11~13 | 96~ 113indbs | 41
Cylinder head cover bolts 96 P1.0 = 14 1.1~13 | 95~ 113 in-lbs 39
Cylinder head cover bracket bolts
$8P1.25
upper - 4 20~28 | 145~200 40
lower = 2 18~22 11.56~16.0 40
Cylinder head nuts 10 P1.25 - 8 3.8~4.2 27~30 41
Dynamo armature Allen bolts % 5 oB~a | esesing | 48
$6 P1.0
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Locking "
Part Agent (o) | Quantity | {ione (o | seepy.
Required <
Dynamo rotor bolt (76 and '77)

g - 1 7.0~80 51~58 48
Dynamo flywheel bolt I -

(‘78 and later) ¢12 P1.25 = ' 2= B8 %
Engine drain plug ¢12 P1.5 = 1 27~33 | 195~240 | 196
Engine mounting bolts 410 P1.5 - 5 | 34~45 25~33 23
Engine mounting bracket bolts N y

i - 6 20~28 | 145~200 | 28
Engine sprocket nut 920 P1.5 = 1 75~85 54~ 61 56
Field coil mounting bolts ’

P . 3 | 09~1.1 | 78~95inibs | 46
Neutral indicator switch 912 P15 5 1 13~17 | 95~120 | &
Ol filter drain plug 48 P1.25 - 1 16~20 | 115~145 | 31
Ol filter mounting bolt 20 P1.5 - 1 18~22 | 130~160 | 31
Oil pan bolts ¢6 P1.0 - 17 09~1.1 | 78~95inibs | 61
Ol pressure indicator switch

b o 1 13~17 | 95~120 | 102
Oil pressure relief valve 12P1.25 | o 1 13~17 | 95~120 | 74
Oil pump mounting bolts = B

e . 3 09~1.1 | 78~95inibs | 61
Primary chain guide mounting

bolts 98 P1.25 ¥ 4 B - 140
Ratchet gear arm stopper bolts . 2 09~1.1 | 78~95inibs | 74
Return spring pin ¢8 P1.25 . 1 - - 58
Shift drum positioning pin bolt = =

PP = 1 32~38 23~27 68
Spark plugs ¢14 P1.25 - 2 25~30 | 180~220 | 9
Starter motor clutch mounting

el . 3 33~37 24~27 49
Starter motor lead terminal nuts +

R & 2 04~06 | 35~52inibs | 50
Starter motor mounting bolts 4

s . 2 09~1.1 | 78~95inibs | 49
Timing advancer mounting blt N ; yang | e | &

$8P1.25




APPENDIX 203

CHASSIS
Locking
Agent (o), A
Part Liquid | Quartity me"“'] ff':g!'b"v See Pg.
Gasket () il i
Required
Brake pedal pivot cap nut ¢8 P1.25 - 1 16~22| 115~16.0 -
Disc brake parts See Table 6 on Py, 82.
Front axle clamp nuts ¢8 P1.256 - 4 16~22 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 |26~30] 19.0~220 | 102
Front fork bottom Allen bolts o 5 | sgmsa| nigeing | 68
$10P1.0
Front fork clamp bolts
upper $8P1.25 - 2 |16~22| 115~160 | 103
lower $12P1.25 e 2 |34~48| 25~33 103
Front fork top bolts $28 P1.0 - 2 |25~30| 180~220 | 103
Handlebar clamp bolts ¢8 P1.25 - 4 16~22 115~ 16.0 97
Pad mounting screws ¢6 P1.0 . 2 = = 83,215
Rear axle nut ¢ 18 P1.5 =z 1 [ 10~1a | 72~100 18
Rear shock absorber mounting
upper cap nuts ¢12 P1.25 - 2 |26~35| 190~25 | 100
lower bolts ¢10 P1.25 = 2 |26~35| 190~25 | 109
Rear sprocket nuts 410 P1.25 - 6 |36~44| 26~32 88
Spokes - 80 |02~04|17~35inibs | 94
Steering stem head bolt 416 P1.5 = 1 |40~50| 20~36 20
Steering stem head rear clamp bolt ~ N
$8P1.25 - 1 18~22 11.5~16.0 20
Steering stem locknut $30 P1.0 - T 2.7~33 195~24 20
Swing arm pivot shaft nut
i = 1| 8~12 | s8~87 109
Torque link nuts ¢ 12 P1.25 - 2 28~385 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 torque 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 solvent cleaned threads.

Coarse threads

dia (mm) pitch (mm) kg-m ft-lbs
5 0.80 0.35~0.50 25~35
6 1.00 06~09 45~6.5
8 1.25 18=22 11.56~16.0
10 1.50 3.1~42 22~30
12 1756 54~75 39~54
14 2.00 83~1156 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) kgm ftbs
5 0.50 0.35~0.50 25~35
6 0.75 06~038 45~55
8 1.00 14~19 10.0~ 135
10 1.25 26~35 19.0~ 25
12 1.50 45~6.2 33~45
14 1.50 7.4~10.2 54~ 74
16 1.50 115~ 16 83~ 116
18 1.50 17~23 123~ 166

20 1.50 23~33 166 ~ 239
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TROUBLESHOOTING GUIDE
Engine Doesn't Start; Starting Di

Valve sticking
Valve not closing
Valve spring broken or weak

Starter motor not rotating
Starter motor defective
Battery voltage low
Relay not contacting or operating

Starter button not contacting

Wiring open or shorted
Ignition switch defective
Engine stop switch defective
Fuse blown

Starter motor rotating but engine doesn't start
Starter motor clutch defective
Dynamo rotor bolt loosened
Starter motor internal gear slipping

Engine won't turn over
Valve seizure
Cylinder, piston seizure
Crankshaft seizure
Connecting rod small end seizu
Connecting rod big end seizure
Transmission gear or bearing seizure
Camshaft seizure
Kickstarter return spring broken
Kick ratchet gear not engaging
Primary chain broken

No fuel flow
No fuel in tank
Fuel tap turned off
Tank cap air vent obstructed
Fuel tap clogged
Fuel line clogged

age
Float valve clogged

Engine flooded
Fuel level too high
Float valve worn or stuck open
Starting technique faulty
(When flooded, kick with the throttle fully open

allow more air to reach the engine.

No spark; spark weak
Ignition 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
Ignition 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 clearanc
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

Valve not seating properly (valve bent, warped, or

worn)

Poor Running at Low Speed
Spark weak

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 maladjsuted
Capacitor defective
taeion o

Pilot screw(s) maladjusted

Pilot jet, or air passage clogged

Air cleaner clogged, poorly sealed, or missing
Starter plunger stuck open

Fuel level too high or oo low

Fuel tank air vent obstructed

Carburetor holders loose

Coln hsad ot fiisniy Gghtened Aown
No valve clearance

inder, piston worn

Piston rings bad (worn, weak, broken or sticking)
Piston ring/land clearancc sxcesvg

Cylinder head gasket dam:

Cylinder head warped

Valve lifter seizure

Valve sticking

Valve not closing

Valve spring broken or weak

Valve not seating properly (valve bent, warped, or

Ignition timing maladjusted

‘Timing not advancing (spring broken or stretched)
Carburetors not synchronizing

Engine oil viscosity too high

Brakes dragging

Poor Running or No Power at High Speed

Firing incorrect
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
Ignition coil defective
Ignition timing maladjusted andfor timing not

advancing

Contact breaker spring weak

Fuel/air mixture incorrect
Main jet clogged or wrong size
Jet needle or needle jet worn
Jet needle clip in wrong position
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Fuel level too high or too low Clutch Operation Faulty
Needle jet bleed hole clogged Clutch slipping
Air cleaner clogged, poorly sealed, or missing No clutch lever play
Starter plunger stuck open Friction plates worn or warped
Water or foreign matter in fuel Steel plates worn o warped
Carburetor holders loose Clutch springs weak
Fuel tank air vent obstructed Cliitch foleass maladiusted
Fuel tap clogged Clutch inner cable catching
Fuel line clogged Clutch release mechanism defective
Compression low Clutch hub or housing unevenly worn
Spark plug loose Clutch not disengaging properly
Cylinder head not sufficiently tightened down Clutch lever play excessive
No valve clearance Clutch plates warped or too rough
Cylinder, piston worn Clutch spring tension uneven
Piston rings bad (worn, weak, broken, or sticking) Engine oil deteriorated
Piston ring/land clearance excessive Engine ol of too high a viscosity
Cylinder head gasket damaged Engine oil level too high
Cylinder head warped Clutch housing frozen on drive shaft
Valve lifter seizure Clutch release mechanism defective
Valve sticking Loose clutch hub nut
Valve not closing
Valve spring broken or weak Gear Shifting Faulty
Valve not seating properly (valve bent, warped, or Dot go s geas: shitepidel dossiterenim
wora) Clutch not disengaging
Knocking Shift fork(s) bent or seized
Ignition timing maladjusted Gear{s):stuck on the:shaft
Carbon built up in combustion chamber Shift drur posidening pin bindivg
Fuel poor quality or incorrect Shift return spring weak or broken
Overheating Shift lever broken
Miscellaneous External shift mechanism pawl broken
Throttle valve won't fully open Shift return spring pin loose
Vacuum pistons don't slide smoothly External shift mechanism arm spring broken
Damaged diaphragm Jumps out of gear
Ignition timing maladjusted Shift fork(s) worn
Timing not advancing Gear groove(s) worn
Balancer mechanism malfunctioning Gear dogs, dog holes, andfor dog recesses worn
Brakes dragging Shift drum groove(s) worn
Clutch slipping Shift drum positioning pin spring weak or broken
Overheating Shift fork pin(s) worn
Engine oil level too high Drive shaft, output shaft, and/or gear splines worn
Engine oil viscosity too high Overshifts
Shift return spring pin loose
Overheating Shift drum positioning pin spring weak or broken
External shift mechanism arm spring weak or
Firing incorrect ] bl
Spark plug dirty, damaged, or maladjusted
Ignition timing maladjustet X
Fuel/air mixture incorrect Abnormal Engine Noise
Main jet clogged Knocking
Fuel level too low Ignition timing maladjusted
Carburetor holders loose Carbon built up in combustion chamber
Air cleaner clogged, poorly sealed, or missing. Fuel poor quality or incorrect
s Overheating
ompression .
arbon i up in combustion chamber Himnsley,
Cylinder/piston clearance excessive
Enginalosd "“"V Cylinder, piston worn

Clutch
Engine oil Teve too high
Engine oil viscosity 100 high

Connecting rod bent
Piston pin, piston holes worn

s Valve noise
Brakes dragging Valve clearance incorrect
Lubrication inadequate Valve spring broken or weak
Engine oil level too low Camshaft bearings worn

Engine oil poor quality or incorrect Valve lifter worn



Other noise
Connecting rod small end clearance excessive
Connecting rod big end clearance excessive
Piston ring(s) worn, broken, or stuc
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
Camshaft chain tensioner defective
Camshaft chain, sprocket, guides worn
Camshaft chain requires adjustment
Balancer mechanism springs weak o broken

Abnormal Drive Train Noise
Clutch noise
Clutch housinglfriction 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 oil insufficient

Kick ratchet gear not properly disengaging from

kick gear

Drive chain noise
Drive chain adjusted improperly
Chain worn
Rear and/or engine sprocket(s) worn
Chain lubrication insufficient
Rear wheel misaligned

Abnormal Frame Noise
Front fork shock absorber noise
Ol insufficient or too thin
Spring weak or broken
Rear shock absorber noise
Shock absorber defective
Disc brake noise
Pad B loose
Pad A installed reversely
Pad surface glazed
Disc war
Caliper seal defective
Cylinder damaged
Other noise

Brackets, nuts, bolts, etc. nor properly mounted
h

or tightene

Qil Pressure Indicator Light Goes On
Engine oil pump defective
Engine oil screen clogged
Engine oil level too low
Engine ol viscosity t00 low
Camshaft bearings worn
Crankshaft bearings worn
Oil pressure indicator light switch defective
Wiring defective
Relief valve stuck open
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Exhaust Smokes Excessively

White smoke
Piston il ring worn
Cylinder worn
Valve oil seal damaged
Valve guide worn
O rings at the cylinder oil passage orifice are

amage
Engine oil level too high
Black smoke
Air cleaner clogged
Main jet too large or fallen off
Starter plunger stuck open
Fuel level too high
Brown smoke
Main jet too 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

Steering stem lubrication inadequate

Steering stem bent

Tire air pressure 0o low
Handlebar shakes or excessively vibrates

Tire(s) worn

Swing arm bush and sleeve worn

im(s) warped, or not balanced

Spokes loose

Wheel bearing(s) worn

Handlebar clamps loose

Steering stem head bolt and/or clamp bolt loose
Handlebar pulls to one side

Frame bent

Wheel misalignment

Swing arm bent or twisted

Steering stem bent

Front fork shock absorber(s) bent

Right/left front fork shock absorber oil level

uneven
Right/left rear shock absorbers unbalanced
Shock absorption unsatisfactory
Too hard:
Front fork 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 ol insufficient and/or leaking
Front fork ol viscosity too low
Front fork, rear shock absorber spring(s) weak
Rear shock absorber oil leaking

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., plates sulphated, shorted
through sedimentation, electrolyte level too
Tow

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 problem 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 1o its com-
plexity. For electrical problems, refer to the appropriate
heading in the Maintenance Section.
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Supplement

Disassembly

FRONT DISC BRAKE
NOTE: Refer to the CAUTION and WARNING (Pg.
82) for general disc brake information.

Pad Removal (‘78 and later models):

eRemove the caliper mounting bolts, lockwashers, and
flat washers (2 a).

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.

@After pad B is removed, slide the caliper holder to the
piston side and remove pad A.

Pad Installation:

eRemove 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.

«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.

elnstall 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,

Pad A PadB

Pad A Installation

Wrong Correct

Fit 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.
—
(530
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einstall the caliper, tightening the caliper mounting
bolts to 3.4~4.6 kgm (25~33 ft-lbs) of torque. Each
mounting bolts has a flat washer and lockwasher.
eSince brake fluid was spilled when the bleed valve was
opened, check the fluid level in the master cylinder
and bleed the air from the brake system (Pg. 161)
eCheck the front brake.
Do not attempt to drive the motorcycle
until a full brake lever is obtained by
pumping the brake lever until the pads are against the
disc. The brake will not function on the first applica-
tion of the lever if this is not done.

Master Cylinder Disassembly

(78 and later models)
®Remove the screws (4), take off the master cylinder
o @ and diaphragm @, and empty out the brake

oRamas the lockriie @/3nd pivot bolt 17, and remove
the brake lever 12.

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 20

Front Master Cylinder

5 @
1. Screw 7. Banjo Bolt
2. Cap 8. Flat Washer
3. Diaphragm Plate 9. Hose Fitting
4. Diaphragm 10, Master Cylinder
5. Reservoir 11. Pivot Bolt
6. Dust Cover 12. Brake Lever

epull out the piston and spring unit.

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 parts removed
and to the inner wall of the cylinder.

Be sure that the piston stopper 19 is between the
piston and dust seal 15.

~

13. Locknut 19. Dust Seal
14. Spring 20. Liner

15. Primary Cup 21. Clamp

16. Piston 22. Flat Washer
17. Secondary Cup 23. Bolt

18. Piston Stopper
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Output Shaft (‘78 and later models):

Disassembly:

Pull off the needle bearing outer race.

®Remove the circlip, and pull off the needle bearing,
steel washer, and copper washer.

Pull off 1t gear 57.

4th gear has three steel balls assembled into it for
neutral positioning. To remove 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 5, and pull off the splined washer
54, 3rd gear 53, and another splined washer 2.

eRemove the circlips), and pull off 5th gear 5 .

@Remove the circlip &, and pull off the splined washer
4 and 2nd gear 1.

®Remove the output shaft ball bearing 4 using the stem
bearing puller (special tool).

Assembly Notes:

1. Install the output shaft ball bearing using the trans-
mission circlip driver (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.
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Circlip, Splined Washer Installation @

Circlip Groove

Teeth of
Splined Washer

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 all parts are put back in the correct se-
quence and all circlips and splined washers are proper-
ly in place. Proper sequence starting with the engine
sprocket side is 2nd gear, splined washer, circlip, Sth
gear, circlip, splined washer, 3rd gear, splined washer
circlip, 4th gear, Tst 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 1st gear and
the smallest, Sth 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 valve
spring pressuire.
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 above 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, replace the
relief 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 models 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 ather service in-
formance not specifically mentioned here.

Table 123 Master Cylinder Parts (‘78 and later models)

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.

Front Spring Force

24
g I [ 22k
|
I |
= 120
E
40
50 20 40 60 80 100 120 140
Gompression (mm)
Fork oil

To drain out the old oil, 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 oil specified in Table 124. Check the oil
level and install the top bolt and rubber cap. If the ol is
below the specified level, add oil and recheck the oil
level

After the front fork oil is changed, before
checking the oil level, pump the forks several times
10 expel air from the upper and lower chambers.

Single Disc Dual Disc (Optional)
Standard | Service Limit Standard [ Service Limit
Cylinder Inside Diameter | 14.000~14.063mm | 14.10mm | 15870~15913 mm | 1595 mm
Piston Outside Diameter | 13.957~13.984mm | 1390 mm | 15827~15.854mm | 15.77 mm
Front [ Primary Cup Diameter | 14.2~14.6 mm 14.05mm | 16.15~16.65 mm 16.00 mm
Secondary Cup Diameter | 14.65~15.15 mm 1450 mm | 16.55~17.05 mm 16.40 mm
Spring Free Length 36.6~40.6 mm 347 mm




Table 124 Fork Oil
Filling fork oil capacity
When After disas- y
TYPE | changing | sembly and Oil Lsvel
oil completely dry
41T mm
SAE | about
Tow | 50cc | 176~184cc | from topof
inner tube

To check the fork oil level, first place a jack or stand
under the engine so that the front wheel is raised off
the ground. Remove the rubber cap and top bolt 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

60

Spring tension

Table 125  Fork Spring Free Length

CHARGING SYSTEM (‘78 and later models)

The charging system consists of a dynamo (an alter-
nator) and regulatorrectifi

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

T
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in serious system damage. Learn and observe all the

rules in each section
Charging System @
b=
<
Rectifier

t{sgumor L =i =F

Battery
iy

Dynamo

When there are any problem indications in the charg-
ing system, give the system a quick initial inspection or
check before starting a series of time consuming tests,
or worse yet, removing parts for repair or replacement.
Such a check will often tum up the source of the trouble.

Make sure all connectors in the circuit are clean and
tight. Examine wires for signs of burning, fraying, etc
Poor wires and bad connections will affect electrical
system operation. Check the dynamo and regulator/
rectifier for evidence of physical damage.

A worn out or badly sulphated 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, dynamo, 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. If the failure was brought on by
some other unit or units, they too must be repaired or
replaced, or the new replacement will soon fail.

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 battery. Before starting the charging
voltage test warm up the engine to obtain actual dynamo
operating conditions.
®Unlock the seat, and swing it open.
®Set 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 in Table
126. Note the voltage reading.

Table 126  Charging Voltage
i Reading
Meter Connections o 00
Meter (+) - Battery (+)
ZOVDCH ks (1) Babiey ()| 2RoUETAS Y

ol the reading is more than 16V, the regulator/rectifier

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 A.C.
generator, can be divided up into a moving part called
the flywheel ©, which is taper fitted to one end of the
crankshaft 8), and a stationary part called the armature
@), which is located inside the flywheel and fixed to the
inside of the dynamo cover 1. The flywheel has 6
permanent magnets evenly spaced in its circumference
to generate an alternating current with 6 cycles per
flywheel revolution.

Dynamo Construction

o =
e "
|
B 7
®

Dynamo Cover
Allen Bolt

1 6. Starter Sprocket
2.

3. Flywheel Bolt

4.

5.

7. Allen Bolt
8. Crankshaft
9. Starter Clutch
10. Starter Chain

Dynamo Armature
Dynamo Flywheel

Dynamo failure

If the battery, regulator/rectifier, leads, and connec-
tors are all good, but there is still low voltage or insuf-
ficient charging current, the dynamo may be defective

There are three types of dynamo failures: short, open
(wire burned out), or loss in flywheel magnetism. A
short or open in the armature coil will result in either
a low output, or no output at all. A loss in flywheel
magnetism, which may be caused by dropping or hit-
ting the flywheel, leaving it near an electromagnetic
field, or just by aging, will result in low output.

Dynamo output test

Before starting dynamo output test warm up the
engine to obtain actual dynamo operating condition.
®Remove the engine sprocket cover, and disconnect the
yellow leads from the dynamo. Set the multimeter

to the 250V AC scale, and connect the meter leads to
the yellow leads.

eStart the engine, run it at the rpm given in Table 127,
and note the voltage reading. A much lower reading
than that given in the table indicates that the dynamo
is defective.

Table 127 Dynamo Output

Reading @4,000 rpm
oV AC

Armature resistance check

eDisconnect the meter leads from the dynamo leads.
Set the multimeter to the x 1 £ range, and measure
for continuity between the yellow leads. If there is
more resistance than shown in Table 128, or no meter
reading, the armature has an open and must be re-
placed.




Table 128 Armature Resistance

about 0.32

eUsing the highest resistance range of the multimeter,

measure the resistance between each of the yellow
leads and chassis ground. Any meter reading less than
infinity (eo) indicates a short, necessitating armature
replacement.

If the armature windings have normal resistance, but
the voltage check showed the dynamo to be defective,
then the flywheel magnets have probably weakened, and
the flywheel must be replaced.

Regulator/Rectifier
“This motorcycle has a regulator and rectifier as a unit.
The regulatorfrectifier functions cannot be checked
separately because it is a solid-state type, and must be
replaced as a unit should it become defective.
When inspecting the regulator/rectifier,
CAUTION bserve the following to avoid damage
1o the regulator/rectifier.
1. Do not disconnect the regulator/rect h the
ianition switeh on. This may damage the regulator/
rectifier.
2. Do not disconnect the battery leads while the engine
is running. This may damage the regulator/rectifier.

Regulator/Rectifier @

|
Bl
vy

[

L Regulator Integrated Circuit

The rectifier is used to change the alternating current
(AC) from the dymma i direct current (DC) for the
battery charging, n, lighting, and other circuits,
it canineees. eon diois o thyristors.  The
diodes and thyristors are connected in a bridge circuit
arrangement for efficient, full-wave rectification

The current of electrons flows only from the — to the
+ side of the dlode However, a defective diode will
conduct in both directions (a short) or not conduct

SUPPLEMENT 221

at all (an open). If any of the diodes is shorted or
open, the voltage from the rectifier will be below
normal, and the battery may not be charged adequately.

Diode Current Flow

No current flows Current flows

2. Thyristor

The current of electrons will flow from the cathode
to the anode but will not flow in the reverse direction.
The thyristor differs from 2 diode in two respects: (a)
even though a voltage of the correct polarity (negative
to cathode) may be applied, the thyristor will not
coduct until a signal is received at the gate input lead;
(b) once started, it will not stop conducting (even if
the gate lead signal voltage stops) until the anode to
cathode voltage is removed or reversed.

Thyristor @

A (anode)

C (cathode)

G (gate)

The solid-state regulator limits dynamo output volt-
age to a maximum of 14.0~15.0 volts. 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 rectifier thyristors to keep the output voltage at
specified value.

Inspection
Before testing the regulator/rectifier out of circuit,
check the charging voltage (Pg. 219) and the dynamo
output (Pg. 220).
eRemove the left side cover
eWith the ignition switch turned off, disconnect the
regulator/rectifier 3-pin connector.
®Using an ohmmeter, check the resistance between the
black lead and each yellow lead as shown in Table 129.
The resistance should be as shown in the table. If any
two leads are low or high in both directions, the
regulator/rectifier is defective and must be replaced.
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Table 129 Regulator/Rectifier Resistance

Meter | Connections Reading

Meter (+) — Yellow Lead | less than
Meter (—) ~ Black Lead | 209
Meter (+) — Black Lead | more than
Meter () = Yellow Lead | 100 k2

x19

x1kQ

NOTE: If the regulator/rectifier check is good with
the above procedure but still does not appear to be
operating correctly in the circuit, check it by trial
replacement with a good unit.

IGNITION SWITCH (79 and later model)
Testing the switch

Table 130 shows the internal connections of the igni-
tion switch for each switch position. To check the
swiich, disconnect the plug (6-pin) from the switch in
the headlight housing, and use an ohmmeter to verify
that all the connections listed in the table 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 | |

OoN | ® e
PK * t ®
Lead J TL3 [BAT. [ 16 [Tu1 | T2
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Air Cleaner
Axle

Balancer Mechanism .

.18, 82,90,157,
Brake Light Circu

Brake Light Switch 19,102,188

Breather ... 9,149
Cable
Clutch ..
Tachometer 97
13,95
. 83,162
.90, 162

INDEX 229

Engine Performance Curve:
Engine Sprocket ..
External Shift Mechanism

Flow Chart for Disassembly ..

Front Brake Light Switch 102,188

Front Disc Brake 18,82,157,215,218
Front Fork ... 02,164,218
Front Hub

Front Wheel ..
Fuel Tank

Grease Seal ..

Handlebar ..
Headlight .
Headlight Circuit..

Chain Guide (Camshatt
Chain Tensioner
Balancer

51,179
100, 186, 222
17

Hlluminator Light
Indicator Light
to

i 53,138
Clutch Release . 55,136
Coil

Dynamo Armature

Dynamo Field

Ignition
Connecting Rod
Contact Breaker
Crankshaft
Cylinder ...
Cylinder Head

40,173,220

Disc Brake
Front

Drive Chain ..

Dynamo ... 45;48, 170,220

Kickstarter
Kickstarter Spring

Master Cylinder
Front 85,157,216
91,157
-32,170

Neutral Indicator Switch .. 56,141
Oil Breather
Ol Filter ..
Oil Pressure Indicator Switch
Oil Pressure Relief Valve
Oil Pump

149
, 149,196
102,147
74,148,218
. 60,148

Periodic Maintenance
Piston
Piston Ring .
Point Gap .
Primary Chain .

1195
. 44,127
44,130

29
7,139

Rear Disc Brake
Rear
Rear Shock Absorber

88,90, 157

17,108, 168




230 INDEX

Rear Wheel
Rear Wheel Coupling
Rectifier ..
Regulator
Regulator/Rectifier
Relief Valve ...

Rim
Running Performance Curves

Shock Absorber
Front ..
Rear

Spark Plug

Special Tool

Cable
Gear Housing 80

Starter Motor Chain
Starter Motor Circuif
Starter Motor Clutch

Neutral Indicator..
Gil Pressure Indicator

Tachometer
Tachometer Cable
Tail/Brake Light

Throttle Cable
Timing Advancer .

Tire .
Torque and Locking Agent
Transmission .

Guide

Turn Signal - 100, 190

Valve
Valve Clearance
Valve Installed Height Procedure Table ..

41,122
12,199
.. 200

Wheel
Front .

Wheel Balance
Wheel Bearing
Wheel Coupling
Wiring Diagram



Decimal Equivalents

INcH .m bk .m
& 015625 | -~ 515625 |
¥ 03125 Tmm= = = 53125
= ‘ e 03937 inch [ B . p—— e
ie 0625 16 5625 g
F;ST ‘ .078125 2mm= 2% 578125 15mm=
= i 07874 inch o sas | 59055 ineh
=| .109375 3mm= o 609375
| | & 125 LB ineh o | 625 16mm=
& - 140625 E3 = 640625 2007 Inch
T —— ,1547?;1" eh =T e eég?er?:ch
o . 171875 o o | 81875 .
o | s el
CHE 203125 sl | |0z T
- w| | | L 122 71875 0860 g
64 ‘ .234375 6mm= 64 .734375 19mm=
| = .23622 inch s 74803 inch
& iz 265625 e = - | 765625
TFZ 28125 : o2 78125 A=
64 | 5 .296875 64 s .796875 :
| 16 3125 8mm= 6 | | .8125 21mm=
é%‘\ " 328125 Adscjoch; _ | = , agigy | S0 inch
.l .34375 S;rgam;m 2| | |.sa378
64 g 0975 : | 6s - |-859375 e
8 |.375 8 | 875 ’
5 57
o] | 1390625 10mm= 6 890625 | 23mm=
g | s 139370 inch = s 90551 inch
;T? - ‘ 421875 4:1;3‘7"“1 . % . 921875
prn : incl 5
- I A B o o ey [P0
| 453125 ol 963125 |
e o, R e |
o 48375 e 6 | | .984375 ;
2 |5 .51181 inch 1 1.




Unit Conversion Table

cc x .0610
cc x .02816
cc x .03381
cuin x  16.39
ftlbs x 12
fibs x  .1383
gal (imp) x  4.546
gal (imp) x  1.201
gal (US) x 3.7853
gal (US) x 8326
grams x .03527
in x 2640
inlbs x .0833
inlbs x 0115
kg x 22046
kg x 35274
kgm x  7.233
kgm x 86796
kgfem? x  14.22
km  x 6214
b x .4536
Ib/in* x .0703
lite x  28.16
litre x 33.81
litre x .8799
lite x 10867
metre x  3.281
mile x 16093
mm x 03937
oz (imp)  x 35.51
0z (US) x 2057
oz (weight) x 2835
qt(imp) x 1.1365
gt (imp) x  1.201
qt(us) x .9463
qt(Us) x .8326
kg/em® x  98.07
Ibs/in® x  6.896
KkPa x 1450

oG op; 2C+40)

6
o oc. BLF+40)
Pt 2

40

cuin

oz (imp)
oz (US)
c

= inlbs

kg-m
litres.

gal (US)
liters

gal (Imp)
oz

mm
ft-lbs
kg-m

Ibs

= oz
= ftbs
= in-lbs

Ibs/in®
mile

kg
kg/em?
oz (imp)
oz (US)
qt (imp)
qt (US)

cc
grams
litre

= qt(Us)
= litre
= qt (imp)

kPa
kPa
Ibs/in*

°F

hp

in
inlb
kg
kg/em?
kgm
km
kph
Ib, Ibs
Ibs/in®
Itr

m

mi
mm
mph

List of Abbreviations

after bottom dead center
after top dead center
before bottom dead center
bottom dead center
before top dead center
cubic centimeters
cubic inches

foot, feet

foot-pounds

gallon, gallons
horsepower

inch, inches
inch-pounds

kilogram, kilograms
kilograms per square centimeter
kilogram meters
kilometer

kilometers per hour
pound, pounds

pounds per square inch
liter, litre

meter, meters

mile, miles

milimeters

miles per hour

ounce, ounces

pounds per square inch
quart, quarts
revolutions per minute
second, seconds
standing start

top dead center

inch, inches
revolutions per minute
liter, litre

kilo-Pascals
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