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.47244 inch 16 .9375 24mm= ~ 61 
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Unit Conversion Table List of Abbreviations 

cc X .0610 = cu in ABDC after bottom dead center 
cc X .02816 = oz (imp) ATDC after top dead center 
cc X .03381 = oz (US) BBDC before bottom dead center 

cu in X 16.39 = cc BDC bottom dead center 
ft -lbs X 12 = in lbs BTDC before top dead center 
ft-lbs X .1383 = kg-m cc cubic centimeters 

gal (imp) X 4.546 = litres cu in cubic inches 
gal (imp) X 1.201 = gal (US) ft foot, feet 

gal (US) X 3.7853 = liters ft-lbs foot-pounds 

gal (US) X .8326 = gal (Imp) gal gallon, gallons 

grams X .03527 = oz hp horsepower 

in X 25.40 = mm in inch, inches 

in lbs X .0833 = ft-lbs in-lb inch-pounds 

in lbs X .0115 = kg-m kg kilogram, kilograms 

kg X 2.2046 = lbs kg/cm2 kilograms per square centimeter 

kg X 35.274 = oz kg-m kilogram meters 

kg-m X 7.233 = ft-lbs km kilometer 

kg-m X 86.796 = in-lbs kph kilometers per hour 

kg/cm2 X 14.22 = lbs/in2 lb, lbs pound,pounds 

km X .6214 = mile lbs/in2 pounds per square inch 

lb X .4536 = kg ltr liter, litre 

lb/in2 X .0703 = kg/cm2 m meter, meters 

litre X 28.16 = oz (imp) mi mile, miles 

litre X 33.81 = oz (US) mm millimeters 

litre X .8799 = qt (imp) mph miles per hour 

litre X 1.0567 = qt (US) oz ounce, ounces 

metre X 3.281 = ft psi . pounds per square inch 

mile X 1.6093 = km qt quart, quarts 

mm X .03937 = in rpm revolutions per minute 

oz (imp) X 35.51 = cc sec second, seconds 

oz (US) X 29.57 = cc ss standing start 

oz (weight) X 28.35 = grams TDC top dead center 

qt (imp) X 1.1365 = litre inch, inches 

qt (imp) X 1.201 = qt (US) r/min revolutions per m inute 

qt (US) X .9463 = litre 2 liter, litre 

qt (US) X .8326 = qt (imp) kPa ki lo-Pascals 

kg/cm2 X 98.07 = kPa 

lbs/in2 X 6.896 = kPa 

kPa X .1450 = lbs/in2 

oc ➔ OF: 9 (°C + 40) 

5 
40 = ° F 

O F ➔ oc: 5 (° F + 40) 
- 40 = °C 
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* ~ ·: '.} ;:.c., -· .. . .... ~ .. . t~ Emission Control Information ::! 
~ DESCRIPTION OF EMISSIO CONTROL SYSTEM i: -·. ~~= ~ ~ !~ To protect the environment in which we all live, Kawasaki has incorporated into your ::i•~: 
::•J motorcycle an emission control system in compliance with applicable regulations of the ~ 
:~ United States Environmental Protection Agency. ;,;.: 
~ This system reduces the amount of pollutants d ischarged into the atmosphere by the • • 
::•) exhaust of this motorcycle. The fuel system and cylinder of this motorcycle have been ::: 
~ carefu lly designed and constructed to ensure an efficient engine with low exhaust pollutant : 
~ levels. ~: 
,.. . ~·· •".:aL• 
::') The Clean Air Act, which is the Federal law covering motor vehicle pollution, contains • : 
: -~ what is commonly referred t o as the Act's " tampering provisions." ; .: 
~ "Sec. 203(a) The following acts and the causing thereof are prohibited... ;h.: f~: (3)(A) for any person to remove or render inoperative any device or element of design ::i•J 
~ installed on or in a motor vehicle or motor vehicle engine in compliance with ~ . 
~ regulations under th is t it le prior to its sale and delivery to the ultimate purchaser, ~ : 
,:•. or for any manufacturer or dealer k nowingly to remove or render inoperative any • •: 
~ such device or element of design after such sale and delivery to the ultimate ~ : -·. . .. 
~ purchaser. • • • :t: (3)(8) for any person engaged in the business of repairing, servicing, selling, leasing, or .:: 
••-' trading motor vehicles or mot or vehicle engines, or who operates a fleet of motor !Y.! •• • • • ~• vehicles knowingly to remove or render inoperative any device or element of • • .-.----;\ .. 
:~: design installed on or in a motor vehicle or motor vehicle engine in compliance ;,.: 
::•~ with regulations under this t itle following its sale and delivery to the ultimate • 
~ purchaser ... " *: :~ ~: 
~ NOTE ;;i! 
.... • Y.. 
~ oThe phrase "remove or render inoperative any device or element of design" has been *: 
•.~:. I d ~ II :t. ! '•?\ genera ly interprete as ,o ows: 5,1;· 
:: • 1. Tampering does not include the temporary or rendering inoperati ve of devices or ~-, ·__!:i• • • -• .-. elements of design in order to perform maintenance. •• 
!~: 2. Tampering could include: :r,: .-.,.. Y; . 
d: a. Maladjustment of vehicle components such that the emission standards are exceeded. :,r. : 
••?\ b. Use of replacement parts or accessories which adversely affect the performance or Y;, !M durability of the motorcycle. ;P..: 
~ c. Addi tion of components or accessories that result in the vehicle exceeding the ~: 
• • standards. :l' 
~ d. Permanentl y removing, disconnecting, or rendering inoperative any component or ~ : 
~ element of design of the emission control systems. ~: 

~ ~~ 
~ WE RECOMMEND THAT ALL DEALERS OBSERVE THESE PROVISIONS OF ;½-: 
~.•: • FEDERAL LAW, THE VIOLATION OF WHICH IS PUNISHABLE BY CIVIL :r,; 
fi1I PENAL TIES NOT EXCEEDING $10,000 PER VIOLATION. % 

~ ~ m ~. 
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~ :.·. ~J: TAMPERING WITH NOISE CONTROL SYSTEM PROHIBITED ~ 
I Federal law prohibits the following acts or the causing thereof : ~ 
~;; (1) The removal or rendering inoperative by any person other than for purposes of main- • u 
~ ~ .. ·. ~;; tenance, repair, or replacement, of any device or element of design incorporated into ~ 
~ any new vehicle for the purpose of noise control prior to its sale or delivery to the ~ 
~ ultimate purchaser or while it is in use, or (2) the use of the vehicle after such device or :: 
~;; element of design has been removed or rendered inoperative by any person. ,, 

~ ~ 
~ Among those acts presumed to constitute tampering are the acts listed below: ~• 
~;; • Replacement of the original exhaust system or muffler with a component not in com-
~ pliance with Federal regulations. • ~;; .... 
~ • Removal of the muffler(s) or any internal portion of the muffler(s). ;• 
~ • Removal of the air box or air box cover. , •, 
~;; •Modifications to the muffler(s) or air intake system by cutting, drilling, or other means 
~ if such modifications result in increased noise levels. • 

~ ~ 
~ : ... 
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Foreword 
This manuaf is designed primarily for use by motorcycle mechanics in a Pf'operly ~ shop 

although it contains enough detail and basic information to m e · useful o motorcyde 

who desires to carry out his own basic maintenance and repair worl(. Since a · basic IICl'llowt.ec~ 

of mechanics, the proper use of tools, and workshop procedures must be understood · order to carry 
out maintenance and repair satisfactorily, the adjustments, maintenance, and rep.a· should be carried 
out only by qualified mechanics whenever the owner has insufficient experience Of' tlas doul as 
his abi lity to do the work so that the motorcycle can be operated safe1y. 

In order to perform the work efficiently and to avoid costly mistakes, mechanic should ead 

the text, thoroughly familiarizing himself with the procedures before staring woric. and then do 
the work carefully in a clean area. Whenever special tools to equipment is specified, eshi tools o 
equipment should not be used. Precision measurements can only be made i f e proper instrumen 
are used, and the use of the substitute tools may adversely affect safe opera K>n o e mo on:ycle. 

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

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

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

which are necessary for maintenance and repair. Since assembly and installation are usua ly 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 th is sect ion. An explanation 

on the structure and functioning of each of the major parts and assemblies is given to enable the 
mechanic to understand better what he is doing. 

(4) Appendix 

The appendix in the back of this manual contains miscellaneous informaiton, including a special 
tool list, a torque table, a table for periodic maintenance, and a troubleshooting guide. 

(5) Supplement 

The maintenance and repair procedures, that are unique to later year units since the first 
publication of the Service Manual, are explained in this section. 

Since this Service Manual is based on the first production units of KEH)(), there may be minor ... 
discrepancies between the some vehicles and the illustrations and text in this manual. 
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4 MODEL IDENTIFICATION 

Model ldentif ication 

. ' 



Dimensions 
Overall length 

Overall width 

Overall height 

Wheelbase 

Road clearance 

Dry weight 

Fuel tank capacity 

Oil tank capacity 

Performance 
Cl imbing ability 

Braking distance 

Minimum turning radius 

Engine 
Type 

Bore and stroke 

Displacement 

Compression ratio 

Maximum horsepower 

Maximum torque 

Port timing 

Intake Open 

Close 

Scavenging Open 

Close 

Exhaust Open 

Close 

Carburetor type 

Lubrication system 

Engine oil 

Starting system 

Ignition system 

Ignition timing 

Spark Plug 

Transmission 
Type 

Clutch 

Specifications 
KE100-A8 

1,980 mm 

860mm 

1,070 mm 

1,260 mm 

240mm 

92 kg 

8.0 Q 

1.2 Q 
I 

33° 

6.5 m @35 kph 

2m 

SPECIFICATIONS 5 

2-stroke single cylinder rotary disc valve 

49.5 x 51.8 mm 

99 cc 

6.9:1 

11 HP/7,500 rpm 

1.1 kg-m/7 ,000 rpm 

120° BTDC 

55° ATDC 

59° BBDC 

59° ABDC 

84°30' BBDC 

84°30' ABDC 

Mikuni VM19SC 

Superlube (Oil injection) 

2-stroke oil for air-cooled engines 

Primary kick 

Magneto 

23° (2.58 mm) BTDC 1,300 rpm 

NGK B8ES 

5-speed constant mesh return shift 

Wet, multi disc 



6 SPECIFICATIONS 

Gear ratios: 

1st 
2nd 
3rd 
4th 
5th 

Primary reduction ratio 
Final reduction ratio 
Overall drive ratio (top gear) 

Transmission oil capacit y 
Transmission oil 

Electrical equipment 
Flywheel magneto 
Regu lator/Rectifier 
Ignit ion coil 
Battery 
Headlight type 
Headlight 
Tail/Brake l ight 
Speedometer I ight 
Neutral indicator light 
High beam indicator light 
Tum signal l ights 
Hom 

Frame 
Type 

Steering angle 

Castor 

Trail 

T ire size 

Suspension 

Suspension stroke 

Front 

Rear 

Front 

Rear 

Front 

Rear 

Front fork oil capacity (per shock absorber) 

Front fork oil 

Brake 
Type 

Inside diameter Front 

Rear 

2.92 (35/ 12) 
1. 76 (30/ 17) 
1.30 (26/20) 
1.09 (24/22) 

0.96 (23/24) 
3.52 (74/21) 
2.80 (42/ 15) 

9.46 
0.6 ~ 
SE class SAE 1 OW30 or SA E 1 ON40 

Kokusan FP6139 
Kokusan RS2141 
Kokusan I G3122AC 
Furukawa 6N6-1 D-2 (K 1) (6V 6AH) 
Sealed Beam 
6V 30/30W 
6V 5.3/ 25W (3/ 32 CP) 
6V3W 
6V 3.4W 
6V 1.7W 
6V 17W 
6V 1.2A 

Tubular, double cradle 
Left 45°, Right 44° 

29.5° 
120mm 

2.75-19 4PR 

3.00-18 4PR 

Telescopic fork 

Swing arm 

145 mm 

90mm 

158~ 166 cc 

SAE 100 

Internal expansion leading trailing 

110 x 30 mm 

110x30mm 

Specifications subject to change w ithout notice. 



ADJUSTMENT 9 

Adiustment 
THROTTLE CONTROL CABLE 

The throttle control cable is actually an assembly of 
three cables: the throttle cable, the carburetor cable, 
and the oil pump cable. The throttle cable runs from 
the throttle grip to the cable assembly junction where 
it connects to both the carburetor cable which leads to 
the carburetor, and the oil pump cable which leads to 
the oil pump. 

The throttle cable, connecting to the carburetor cable 
and the oil pump cable, controls both the carburetor 
throttle valve and the oil pump lever simultaneously. If 
there is too much play in the cable, neither the carbu­
retor nor the oil pump will respond immediately when 
the grip is turned. Most of this excess play must be 
adjusted out. However, a small amount has to be left 
so that the steering movement will have no effect on 
the throttle valve or oil pump lever. 

It is important that oil pump lever opening synchro­
nize with the carburetor throttle valve opening so that 
the oil and fuel/air mixture reach the engine in the 
correct proportion at all throttle openings. If the oil 
pump synchronization is out of adjustment, the oil 
supply to the engine will become too low or too high, 
resulting in piston seizure from underlubrication or poor 
performance and spark plug trouble from overlubrica­
tion. 

Cable stretch will cause delayed engine response 
and upset the oil pump synchronization, necessitating 
periodic adjustment. To compensate for cable stretch 
adjust the throttle cable and the oil pump cable in 
accordance with Periodic Maintenance Chart (Pg. 119). 

Throttle Cable 
To check the throttle cable: 
•Warm up the engine, and check the engine idling. 
-Check to see that the outer cable ends of the throttle 
cable and the carburetor cable are fully seated in each 
cable adjuster or adjusting nut. These checks are neces­
sary to perform following procedures properly. 

0) 

• Cheek the throttle cable play. When lightly turning the 
throttle grip back and forth , the grip should have 2 ~ 
3 mm of play. 

CD 

If the throttle cable has improper play, adjust it as 
follows . 

To adjust the throttle cable: 
•Loosen the lock nu t at the throttle grip, and turn the 

adjusting nut until the proper amount of throttle grip 
play is obtained. Tighten the lock nut. 

G) 

NOTE: If the throttle grip play cannot be adjusted with 
the adjusting nut at the grip, use the carburetor cable 
adjuster at the carburetor. After completion of the 
adjustment, tighten the locknut. In this case, be sure 
to adjust synchronization between the carburetor and 
the oil pump. 

CD 



10 ADJUSTMENT 

• Turn the handlebar from side to side wh ile idling the 
engine . If idle speed varies , the th ro ttl e contro l cable 
assembl ma be poorly ro uted or it may be damaged . 

I WARNING I Operation with improperly adjusted, in-
.,. ___ _._ correctly routed , or damaged cables could 

result in an unsafe riding condition . 
• he k the carbure tor and oi l pump synchronization . 
• In tall the oil pump cover. 

Oil Pump Cable 
To check the oil pump cable : 
• Warm up the engine, and check the engine idling. 
• Remove the oil pump cover, and check to see that the 

outer cable end of the oil pump cable is fully seated 
in the cable adjuster . Make sure the tang on the oil 
pump lever is bent to hold the oil pump cable securely. 
These checks are necessary to perform following pro­
cedures properly . 

•Check the synchronization between the carburetor and 
the oil pump while idling the engine. Listening to 
exhaust noise, gradually open the throttle grip, and 
stop turning the grip at the point where the engine 
speed just begins to increase from the idle speed. 

•Without changing the position of the throttle grip, 
check whether or not the mark on the oil pump lever 
lines up with the mark on the lever stop. 

If the oil pump does not synchronize with the carbu­
retor, adjust it as follows. 

To adjust the oil pump cable : 
• Start the engin e. 
• Loosen the loc k nut a t the oil pump cable adjuster, and 

turn the adju ster so that the marks on the pump lever 
and the lever stop line up when the idle speed is at the 
point of increasing. 

•Tighten the lock nut. 
•Check that the throttle grip has the proper amount of 

play . 
•Install the oil pump cover . 

CARBURETOR 
Although some internal carburetor parts can be ad­

justed by replacement, repositioning etc., these adjust­
ments are covered in the Maintenance Section of this 
manual. The following procedure covers the idling 
adjustment, which is the adjustment required during 
periodic maintenance and whenever the idle setting has 
been disturbed . 

When the idle speed is too low, the engine may stall, 
and when the idle speed is too high, the fuel consump­
tion becomes excessive, and the resulting lack of engine 
braking may make the motorcycle difficult to control. 
For a proper fuel/air mixture at idle and low speed, it is 
important to set the air screw properly when adjusting 
the idle. 
NOTE: The ignition timing must be correct for proper 
idling adjustment (Pg. 11 ). 
•Turn in the air screw until it seats lightly, and then 

back it out 1 ½ turns. This sets the low speed mixture. 

.... 



• Warm up the engine. 
• Adjust the idle speed with the Idle adjusting screw to 

the lowest stable speed obtainable, which will normally 
be 1,200 ~ 1,400 rpm . Turning the idle adjusting screw 
clockwise lowers engine speed, while turning it counter• 
clockwise raises It. 

NOTE: If the idle speed cannot be lowered by turning 
the idle ad justing screw, there may be no play in the car­
buretor cable. Loosen the lock nut on the carburetor 
cap, and turn the cable adjuster into the cap as neces­
sary. Tighten the lock nut. In this case, be sure to 
adjust the throttle control cable later. 

eOpen and close the throttle a few times to make sure 
that the idle speed does not change. Readjust if neces­
sary. 

NOTE: With the engine idling, turn the handlebar to 
each side. If handlebar movement changes the idle 
speed, the throttle control cable may be improperly 
adjusted, incorrectly routed, or damaged. I WARNING l Operation with an improperly adjusted, 
.,. ___ _._ incorrectly routed, or damaged cable 
could result in an unsafe riding condition. 
•Adjust the throttle control cable (Pg. 9). 

ADJUSTMENT 11 

SPARK PLUG 
Spark plug electrode wear will widen th~ plug ~p 

and cause missing and difficulty in starting. Too narrow 
a gap as a result of maladjustment Will also result in 
poor performance since the small gap wrn produce 
only a weak spark. 
• Remove the spark plug using a spark plug wrench. 
• If the plug is oily or has carbon built up on it, have 

it cleaned, preferably in a sand-blasting device, and 
then clean off any abrasive particles. The plug may 
also be cleaned using a high flash-point solvent and 
wire brush or other suitable tool. If the spark plug 
electrodes are corroded or damaged, or if the insulator 
is cracked, replace the plug. Use the standard spark 
plug or its equivalent. 

• Measure the gap with a wire-type thickness gauge. The 
gap should be 0 .7 ~ 0.8 mm ; if it is n?t, bend the outer 
electrode with a suitable tool to obtain the correct gap. 

Thickness Gauge 

•The spark plug should be tightened with 2.5~3 .0 kg-m 
(18~22 ft-lbs) of torque. 

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 adjusting 
the position of the contact breaker base through the 
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in pcct ion window of thr magnrto flywheel. rt1e points 
5hould ju t bqim to open when the timing mark on the 
ou ter circumferrnce of thr flywheel aligns with the 
timing mark on the left engine cover, or when ~he pist?n 
is posit ioned 2.58 mm BTDC as measured with a dia l 
gauge. Best performance is achieved by having ignition 
take place as close as possible to 2.58 mm BTDC, and 
when precise igni t ion timing is desired, the dial gauge 
method should be used . Once the timing has been adjusted, 
a strobe ligh t may be used to check timing accuracy . There 
i no adjustment for maximum point gap. 
• Remove the left engine cover. 
• Inspect the contact breaker poi nts. If they are pitted 
or dirt repair and clean them. 

• Disconnect the white socket and plug from where 
they connect under the fue l tank. It should not be 
necessary to remove the fue l tank to reach these leads. 

• Rot.ate the magneto fl y wheel counterclockwise until 
the timing mark o n the flywheel lines up with the 
timing mark on the crankcase . 

-Connect an ohmmeter (or buzzbox) set to the R x 1 
range across the contact points, securing one lead to 
chassis ground (such as the crankcase) and connecting 
the other lead to the black magneto lead. Be sure that 
the ohmmeter leads make good electrical contact. 

•Loosen the contact breaker base screw just enough to 
allow the base to move. 

•Use a screwdriver in the pry points to adjust the 
position of the contact breaker base until the contact 
breaker points are just at the point of opening. The 
ohmmeter needle starts to ri se when the points just 
begin to open. Note that total needle travel as the 
points open is only about 3 n. 

Ign it ion Ti ming Test ~ 
Black 

~ 
'----+-<i.l\. o-4---------' 

- + 

-Once the base seems properly positioned, tighten the 
base screw, rotate the flywheel a little c lockwise, and 
then slowly rotate it counterclockwise. When the 
needle starts to rise, the timing marks should be aligned. 
If they are not, readjust and recheck until the correct 
contact breaker base positiion is reached. 

•Disconnect the ohmmeter, and reconnect the leads 
that were disconnected. 
A strobe light may be used to check whether or not the 
ignition timing is correctly set. 

-Connect the light in the manner prescribed by the 
manufacturer. One example is shown below. 

Ignition Timing Test 

EB e 
Battery 

•With the engine idling, direct the light at the timing 
mark on the left engine cover. If the marks are aligned 
when the light flashes, the ignition timing is correctly 
set. 

NOTE: For even better accuracy, a dial gauge can be 
used to set the position of the piston. Instead of 
aligning the timing marks, the following steps can be 
substituted. 
•Remove the spark plug from the cylinder head, and 

mount a dial gauge and TDC finder "A" (special tool) 
in the spark plug hole. 

•Rotate the flywheel to set the piston at exact TDC, 
and set the dial to zero. 



•Route the fiy wheel cloc kwise until the dial gauge reads 
about 3 mm and then counterclockwise until the dial 
gauge reads 2.58 mm. At this point the piston is 
propcrl posi tioned so th at the contac t brea ker base 
can be adjusted to se t th e Liming using an ohmm eter 
or another tim ing device. 

• When re pl aci ng th e spark plu g, tighten it with 2.5 ~3.0 
kg-m (18 ~ 22 ft-lbs) of torque. 

NOTE: When setting the ignition timing using a dial 
gauge to determine piston position, the flywheel timing 
marks ca nn ot be relied upon to check the liming and the 
dial gauge reading instead of the timing marks is refered 
to throughout the adjustment. Before checking with a 
strobe light, first make a new timing mark on the 
fl ywheel directly under the mark on the left engine cover 
when the piston has been set to 2.58 mm BTDC. 

CLUTCH 
Stretching of the clutch cable and wear of the clutch 

plates and push rod cause the clutch lever to develop 
excessive play. Too much play will prevent the lever 
from fully disengaging the clutch and will resutl in 
shifting difficulty and possible clutch or transmission 
damage. Most of the play must be adjusted out, but 
a small amount has to be left to ensure that the clutch 
will engage fully without slipping. 

Wear of the clutch plates and push rod al so increases 
the angle between the clutch release lever and the clutch 
cable. Since it is important that this angle be 80° to 
obtain the most effective stroke for disengaging the 
clutch, check the angle in accordance with the periodic 
maintenance chart (Pg. 118). and adjust if necessary. 
•Remove the choke knob, and slide .the carburetor 

rubber cap up out of place. 
•Remove the carburetor cover. 
• To determine whether or not the clutch requires adjust­

ments, first check that the mark on the clutch release 
lever aligns with the mark on the outer gear. 

•Next check that the clutch lever has 2~3 mm of play. 
If any one of the above checks reveals improper 

adjustmens, adjust the clutch as follows : 
• Loosen the clutch release lever lock nut, and back out 

the adjusting screw 3 or 4 turns . 

ADJUSTMENT 13 

•Slide the clutch lever dust cover out of place. 
•Loosen the lock nut just enough so that the ad juster 

will turn freely, and then turn the adjuster to make a 
5 ~ 6 mm gap between the adjuster and lock nut. 

Adjuster 

•Loosen the lock nut at the middle of the clutch cable. 

I 
ing,Nut 

t f 
Bo'ft // 

/ 

I 

•Check that the mark on the clutch release lever is 
aligned with the mark on the outer gear. 

•If necessary, align the marks by turning the adjusting 
nut at the middle of the clutch cable, and tighten the 
lock nut. 

•Turn the clutch adjusting screw in to where it suddenly 
becomes hard to turn, and then tighten the lock nut. 

•Turn the adjuster at the clutch lever so that the clutch 
lever will have 2 ~ 3 mm of play, and tighten the 
lock nut. 
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Clutch Lever 

•Rep lace the carburetor rubber cap and carburetor cover. 
•When adjustment is finished, start the engine and check 

that the clutch does not slip and that it releases 
properly. 

•For minor corrections while riding, use the adjuster 
at the clutch lever. 

•Replace the clutch lever dust cover. 

STEERING 
For safety, the steering should always be kept ad­

justed so that the handlebar will turn freely but not 
have excessive 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 be 
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 support the 
motorcycle so that the front wheel is raised off the 
ground. Push the handlebar lightly to either side; if it 
continues moving under its own momentum the steering 
is not too tight. Squatting in front of the motorcycle, 
grasp the lower ends of the front fork at the axle and 
shake it back and forth; if no play is felt, the steering is 
not too loose. 

•Loosen the steering stem head bolt and the stem clamp 
bolt. 

•Using the stem wrench, tighten the steering stem lock 
nut with 1.8 ~ 2.2 kg-m (13 ~ 16 ft-lbs) of torque. 

•Tighten down the steering stem head bolt to 3.0,.., 5.0 
kg-m (22 ~ 36 ft-lbs) of torque. 

•Tighten the stem clamp bolt with 1.6 ~ 2.2 kg-m 
(11.5 ~ 16 ft-lbs) of torque. 

•Loosen the lower clamp bolts (2) on the left and right 
shock absorbers to let the tubes reseat themselves and 
then re tighten the bolts with 2.6 ~ 3.5 kg-m (19 ~ 25 
ft-lbs) of torque. 

-Check the steering again and readjust it if necessary. 

BRAKES 
Brake lining wear, drum wear, and cable stretch cause 

the brakes to go out of_ adjustment, increasing lever and 
pedal play and decreasing braking effectiveness. Brake 
adjustment to compensate for this consists of correcting 
the cam lever angle and adjusting the front brake lever 
and rear brake pedal travel. 



Once the brakes have been adjuqed, spin or turn the 
wheels to check for drag. If any dr c1g i ~ heard or fe lt 
disassemble the brake (Pg. 44 and 46), and inspec~ 
fo r wear or damage (Pg. 91 ). /\ lso, if the brake lever 
or pedal doc~ not re turn to it~ rest position qu ickly upon 
being released, inspec t the brake for wear or damage. 

On the outside of both the front and rear brake panels 
there is a brake lining wear indicator. Whenever the 
indicator has gone past USABLE RANGE , the brake shoes 
must be replaced immediately and the other brake parts 
examined. Adjustment alone cannot compensate fo r the 
wear of a brake worn. 

Front and Rear Brake Cam Lever Angle 
• When the brake is fully applied, the brake cam lever 
shoul d come to an 80 ~ 90° angle with the threaded 
extension of the brake cable or rod. If it does not, 
loosen the cable adjusting nut, remount the cam lever 
at a new position on the shaft for the proper angle, • 
and then adjust cable play. 

\ 

/ 

CAUTION: Since a cam lever angle greater than 90° 
reduces braking effectiveness, this adjustment should not 
be neglected. When remounting the cam, be sure that 
the position of the indicator on the serrated shaft is not 
altered. The change in cam lever angle is caused by wear 
ci internal brake parts. Whenever the cam lever angle is 
adjusted, also check for drag and proper lever or pedal 
operation, taking particular note of the brake lining wear 
indicator position. In case of doubt as to braking effec­
tiveness, disassemble and inspect all internal brake parts. 
Worn parts could cause the brake to lock or fail. 

Front Brake Lever 
• Loosen the lock nut at the front brake lever, screw 

the adjuster fully in, and tighten the lock nut 

ADJUSTMENT 15 

Brake Lever 

Adjuster 

• Turn the adjuster on the lower end of the front 
brake cable so that the brake lever has 4 ~ 5 mm 
of play. 

-Check for brake drag. 
•For additional adjustment or minor corrections, use 

the adjuster at the front brake lever. 

Rear Brake Pedal 
•Screw in the adjusting nu t on the end of the brake rod 

so that the brake pedal has about 20~30 mm of travel 
from the rest position to the fully applied position. 

L.mi _uj 
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20~ 30mm 

-Check for brake drag. 
-Check the bi:ake light switch adjustment. 

BRAKE LIGHT SWITCH 
The front brake light switch mounted on the front 

brake lever, is operated by simple electrical contact 
and does not require adjustment. However, the rear 
brake light switch, activated by a wire spring attached 
to the brake pedal, will require adjustment if the spring 
has stretched or if the spring or brake pedal has gotten 
bent or warped. 

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, 
or shortly before the brake pedal reaches the fully 
applied position. 
• Loosen the two switch mou nting nuts. 
• Move the switch up or down so that the brake light will 

go on after the correct amount of brake pedal travel. 
A higher swi tch position will make the light go on after 
less travel. 

• Tighten the two mounting nuts when the switch is in 
the correct position. 

CAUTION : To avoid damaging the electrical wiring, do 
not tum the switch body during adjustment. 

DRIVE CHAIN 
Chain and sprocket wear causes the chain to become 

loose dnd result~ in power loss , increased wear, and 
noise. A loose chain may break or slip o ff the sprockets 
during operation. A chain that is too tight will also wear 
quickly and may pos~ibly break. 

First turn the rear whee l to find the positon where 
the chain is tightest, and make the adjustment using 
this position. With the motorcycle on its side stand, the 
chain should have a maximum of about 15 ~ 20 mm of 
vertital movement at its greatest point. If there is 
less than 15 mm or more than 25 mm slack, adjust 
the chain. 

CAUTION: A chain worn past the service limit should 
be replaced. Such wear cannot be adequately compen­
sated for by adjustment. 
•Loosen the torque link nut. 

•Loosen the rear axle nut and sleeve nut. 



•I f the chain i too tight, fir~t b,tck out the right ,ind 
left chain adju ting bolts or nut~ and then kick the 
wheel forward until the chain become overly loo e. 

• Turn in the right and left chain adjusting bolts evenly 
until the chain has the correct amount of slack. To 
keep the chai n and wheel aligned, the notch in the 
left chain ad juster must come to the same swing arm 
mark that the right chain adjuster notch comes to. 

•Tighten both chain adjuster lock nuts, and then tighten 
the coupling sleeve nut securely. 

•Tighten the axle nut with 3.4~4.6 kg-m (25~33 ft-lbs) 
of torque. Rotate the wheel, measure the amount of 
slack, and readjust if necessary. 

•Tighten the torque link nut with 2.6 ~ 3.5 kg-m (19 
~ 25 ft-lbs) of torque. 

-Check the rear brake (Pg. 14) and rear brake light 
switch (Pg. 16) adjustments. 

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

5 positions, to suit riding conditions. They can be left 
soft for average -riding but should be adjusted slightly 
harder for high speed riding or for riding on bad roads. 

Adjustment is made by turning the adjusting sleeve 
with a hook spanner. The higher the adj us ting sleeve is 
positioned, the harder the shock absorber. Be sure to 
turn both left and right shock absorbers to the same 
position in order to maintain stability. 

ADJUSTMENT 17 

HEADLIGHT 
The headlight beam is adjustdble both horizontally 

dnd vertically . If not properly adjusted horizontally, the 
beam will point to one side rather than straight ahead . 
If adjusted too low vertically, neither low nor high beam 
will il lum inate 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 : 
• Turn in or out the small screw on the headlight rim 

until the beam points straight ahead. 

Vertical Adjustment: 
•Loosen the headlight hous ing mounting bolts just 
enough so that the headlight can be moved. 

•Move the headlight up or down by hand to where the 
vertical aim is correct. 

•Tighten the headlight housing mounting bolts. 

HORN 
The horn contacts wear down after long use and will 

need to be adjusted from t ime to time. Turning out the 
adjusting screw compensates for contact wear. If satis­
factory horn performance cannot be obtained oy this 
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adju trnenl , hen the re<it of the electrical ystcm I func­
ti ning proper! , the horn mus t be replaced as it cannot 
be disa emblcd. 

CAUTION: Do not turn the adjusitng screw out too far 
since doing so will damage the horn spring and increase 
the horn current, possibly burning out the horn coil. 
• Disconnect the brown lead from the horn and connect 

an ammete r into the ci rcui t in series. The + ammeter 
lead goes to the brown lead, and the - ammeter lead 
goe to the horn terminal. 

• Tum on the ignition key, and keep the horn button 
pres cd while tvrning the horn adjusting screw. Adjust 
for a heal thy horn sound while keeping the curren t as 
close as possi ble to 1.5 amperes. In no event should 
the current be allowed to exceed 2.2 amperes since at 
higher amperage the horn life is seriously shortened. 

Horn Current Measurement 

.::it. 
u 
"' ai 

Black 

+ 
Battery 

Horn Button 

White 

Fuse 

Black 

NOTE: The horn will not sound properly if it is 
mounted incorrectly or if any cables or other parts 
are touching it. 

Brown 

(CJ 
A 

+ 
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Disassembly 
INTRODUCTION TO DISASSEMBLY 

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

Especially note the following : 
( 1) Force 

Common sense should dictate how much force is necessary in assembly and disassembly. 

If a part seems especially difficult to remove or install, stop and examine what may be causing 
the problem. Whenever tapping is necessary, tap lightly using a plastic hammer. Use an impact 

dr iver for screws - particularly for the removal of screws held by a locking agent in order 

to avoid damaging the screw heads. 
(2) Torque 

The torque values given in this Service Manual should always be adhered to. Either too little 

or too much torque may lead to serious damage. Use a good qual ity, reliable torque wrench. 

(3) Lubricant 
Don't use just any oil or grease . Some oils and greases in particular should be used only in 

certa in appl ications and may be harmful if used in an application for which they are not intended. 

(4) 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 appl ied 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. 
(5) Press 

A part installed using a press or driver, such as a wheel bearing, should f irst be coated with 
oil on its outer or inner circumference so that it will go into place smoothly. 

(6) Oil Seals 
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 oil seal, apply a little oil on the lips to reduce 
rubber to metal friction. 

(7) Gasket 

When in doubt as to the condition of a gasket, replace it with a new one. The fitting surfaces 
around the gasket should be free of foreign matter and perfectly smooth to avoid oil or com ­
pression leaks. 

(8) Edges 

Watch for sharp edges, especially during major engine disassembly and assembly. Use a clean 
piece of thick cloth when lifting the engine or turning it over. 

ENGINE 
Removal: 
•With the motorcycle fully perpend icular to th e ground, 

place an oi l pan beneath the engine, and remove the 
engine drain plug so that all the transmission oil drains 
out. The drain plug may be replaced later either after 
all the oil is drained and before the engine is removed, 
or during engine installation. 
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• urn the ful'I tap to the " Ir" 1w itlun, lldc down 
t lamp, nd pull th rut'I ho\ off the tap. 

• R , -.r, t c. t ·h, ,111d t)Jl •n the ,c,1t. Unhuul-. 
t t.1ining band, ,rnd pull the fuel 1.1111-. ufl 

ar. 
• R 11, ( r tn the muffler cxh.wsl wll,1r. 
• It th, t 1: nrH' l the muffler l the 

fram • ind then rem • the muffler and gaskcL 

-Chee!.,. to er th ,11 the tr,11hrn1, ,on i, in neutr,.tl. 
• 1Jrl.. the po ition of the ,hift ped<1I ·o that ii i.:dn 

later be rcpl.iccd on the ,hc1ft in the ,arne po,ition 
(normal! about I 0° below the horizontal). 

• Take out the shift pedal bolt and remove the shift pedal, 
• Remove the left engine cover, being careful not to 

damdge the oi l seal. 
• Pull off the oil tank cover, remove the engine oil 

tank screws, and take off the oil tank. 
• Disconnect the magneto output leads from where they 
connect under the frame top tube, fir,t noting whether 
it i the light blue lead or the yellow/green lead that 
is not being used. 

• U11d11 1he ,1 r,1p 111.,1 hllld, the w1r1n1-: to tht• lr.1me. 
• Willi ,1 ,ul'wdr 1vcr 1ir ,pml' other ,u11,1ble tool, undo 

lhl' dip l Mdully Imm the dr1w d1,1111 mJ,ter l1nl.,., 
,111d rl'111nvc lhc m,l\ll'r linl.,., 

• Free th e drive d1,1in from the ,procl..cl\ , hl'ing c.1rcful 
thJt lhl' ch,lin doc, 1101 gl'l dirty f1nm cont.1ct with 

the ground. . 
• Remove Lhe air cleaner rnountrng screw. 
• Loo,cn the air cle,iner duct clamp screw and remove 

the air cleaner assembly . 
• Disconnect the spark plug lead. 
• Prop the kick pedal out of the way with a screwdriver 

to facilitate removal of the oil pump cover. 

• Take off the crews (3) and remove the oil pump cover. 
• lide up the hose clamp and pull off the oil pump 

inlet ho,e. Use one of the oil pump cover ere~ 
to plug the ho,e, and pull the hose and its rubber 
fitting free from the right engine cover. 



•Remove the choke knob, and slide the carburetor 
rubber cap up out of place . 

•Remove the carburetor cover and its gasket. 
•Bend out the tab on the oil pump lever and free the 

end of the oil pump cable from the oil pump lever. 

·-/ -. ~ 
011 Pump Outlet,Hose, 

, 1'"1it . • -
' 1 ,. -_~ 

• Free the oil pump outlet hose from the rubber 0tting. 
• Unlock the lock nut and screw in the oil pump ad Juster. 
.Pull the oil pump cable with . the rubber fitting free 

from the right engine cover. . 
• Slide the hose clamp up on the fuel hose, and disconnect 

the hose from the carburetor. 
• Remove the rubber grommet from the front of the 

right engine cover, and insert a screwdriver through 
the hole to loosen the carburetor mounting bolt. 

• Pull off the carburetor and let it hang free. 
• Remove the carburetor overflow drain from the bottom 

of the right engine cover. 
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• Pry open the tab that holds the tip of the clutch cable 
in place. 

• Loosen the clutch release lock nut, back out the screw 
a couple of turns, and free the tip of the clutch cable 
from the clutch release lever. 

• Remove the spring from the clutch cable and pull the 
cable free from the right engine cover. 

• Take the nuts (4) off the engine mounting bolts. 
• Remove the engine mounting bolts, raising the engine 

up a little as necessary to keep from damaging the 
bolt threads. 

•Remove the engine from the frame through the right 
side, first lifting up on the front so that it clears the 
front bracket and then lifting up o n the rear. 

Installation 
•Put the engine back into the frame from the right side. 
• Lifting the engine as necessary so that the mounting 

bolt threads are not damaged, insert the engine mounting 
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bol l\ (4) from the left \tde. Replau: the loc. wa~en 
and nuL\, and tighten eac.h nut with 2.6 ~ J.5 ~g-m 
(19 ~25 fHb\) fo to rque. 

lip the oil pu mp outlet ho\C in to the rubber frt ing.. 
ln~rl th oil pump inner cable intn the ad jui.t.er and 
pu \h the rubber fi tting back into place. 

• Attach the oil pump inner cable to the oil pump lever, 
and bend the tab back onto the end o f the cable. 

-Check to see that the lower mark on the oi l pump lever 
lines up with the mark on the oil pump lever st.op, 
adjusting it if necessary (Pg. 10). -

• Run the clutch ca ble through the right engine cover. 
Replace the spring and connect the tip of the clutch 
cable to the clutch release lever. 

• Bend back the tab so that it holds the tip of the clutch 
cable. 

• Adjust the clutch (Pg. 13). 
• Repl ace the carburetor overflow drain at the bottom 
of the right engine cover. 

• Replace the carburetor. Tighten the mounting bolt 
and put the rubber grommet back into the front of 
the right engine cover. 

• Fit the fuel hose back onto the carburetor, and slide 
down the clamp. 

• Using a new carburetor cover gasket, replace the 
carburetor cover and tighten the screws. 

• Slide the carburetor rubber cap down, and install the 
choke knob. 

• Run the magneto output leads and hold it with a clamp. 
Reconnect the magneto output leads that were dis­
connected. 

• utc thdt t~ ,,yit Ol!>e le.id CY' the el • ~~ 
e .. d 1\ nr>t c1>r,nec tcd 

• Kepld<.e the ,,. 141· d'.'"l d rr,vte t..'1e r.,d u ~c,, ~ 
lutx 'd '· r,~ C-IC 'Y>I to p-nt 1..l f wi~t t.,>-,e .;be_ 

• Rerrv.,,e ., 1 plu~ u..cd l'> c1rhC the or ;:x; o ~ 
hr~, dnd c,..,rnect rne O<,/! LC, the 011 p.smp ,"ld lo~ 

bac the h,:,,c c dr-p. 
• Repldce I.he ,m clc.inc-r ,;~01), - r ~IL the ,P 

cleaner mountJ g bolt dr.d the &1r cledilt'r c:Lct d....-:, 
<,c.rew. lhe bolt nd\ d lr..c N.iVJet ai d fl.IL ~ 

• Fit the drive chain bdck onto the ~rock.els o-.e 
ends at the rear spnx:k.et. 

• Replace the chain master link with pliers. The direction 
of the m15ter link clip should be a.s shown in Fig. 58.. 

I ,..@ 

• Replace the left engine covec using the sh ift sh.ft oi1 
seal guide (special tool), to protect the oil seal in e 
cover, and tighten the screws (3 ). 

eMount the shift pedal in the position marked 
disa~embly, and then ti~ten the bolt 

• Fit the gasket and the end of the m~fflet into the 
exhaust port, and attach the muffler to the fn.mt 
tightening the muffler mounting bolts ( 2 ) loosely. The 
bolts have lock washers. 



• flt the CXhjUU , ,,!f.;r 1n! 'J pl6',f ar,,J tigt t.Pt the •nft~ 
12) ev nly to aYolrJ ohauu lt•dk<1,µ, . 

• Tight n the mufller ,n,Jurtir,,i b,,l!s f'LJ . 
• Repl.a t e U1t fu I ldnk. 
• Allath the fu I h<>\C ~,, Iii 1,iel t.1p ,rd ~. ,;e •I( 

clamp into pl,t . 
• Re-place lhe a I. 
• Replace th (Jd Link c.<Jvrr. 
-Connell lhe ,p.Hk r,lug I d'.l. 
• Adju~t lh~ dMin (Pg. 16). 
• Bl ed the oil pump {Pg. JfJ/ . 
• Replace the <>11 pump w·,er ,c1r, ,J I i,rtc chr Y.H 11\ (3 /. 

ENGINE OIL TANK 
Removal : 
• Replace the \C,H catch, ,1 d r~11 the ~at. 
• Pull off the oil tank w;er. 
• Remove the engine oil t,mk m,.JUn ing '.,(,rt 11~ 13 J and 

free the oil tank and it~ breather tube frum tN fra.-ne. 
With the tan!, up ~idc down and the brealher '1M 
elevated, pull off the oil tank wtJet tube. Fit the end 
of the breather tube onl/J the oil tank ou&Set w ckY...e n. 

I 
' 

Installation: 

I 
I. 
~ 

• With the oil tank positioned to avoid spillage, pu ll the 
breather tube off the oil tank outlet, connect the outlet 
tube to the outlet, and fit the oil tank back into the 
frame. 

• Route the oil tank breather tube through the bracket 
on the outside front of the rear fender, taking care 
not to pinch or twist the tube. 

• Replace the oil tank mounting screws. Each screw 
has a lock washer and flat washer. 

• Push the seat into place. 
•I f any air has gotten trapped in the outlet hose, bleed 

the oil pump (Pg. 84) . 
• Replace the oil tank cover. 

AIR CLEANER ELEMENT 
Removal: 
•Remove the ai r cleaner cap sc rews (2) and take off 

the air cleaner cap. 
•Pull out the ai r cleaner element. 
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Jmu!l~:#1= 
rt ~'- ¥,/.r,r; 1· r,er 'l!I<;:: ' '-~ n .. ~, 
(Y:f( the ';lle~ -<t . ':/) ~~ . 9-~,e' ' r.)I g. 

'i/' t..1e .·, ~ ca;;. 2,:'; ~~ :'C ~~ 

8.1d v:.<e-w ~ " r.21 "Ii. )·,er. 

FFLE 
Rem<Na:S : 

ry1e !:,e :-, ' 2, &,r_r-. - ~ - ~'r -:X.:-d.J' r:n ·" 
~ 1:;.,c,•~5 1,21 ...:;z1 v.r.~..ct ~ne ....,,er ~ ..:~ 

fr~ and~~ 7;e ~ ~ ~ 

NOTE: If it shouid be ~I tor~ ~ tltl~'Sf 
coflar from the muffler, the coCJM msert be 
first gripped in a vice gr·p or ·:. P,:iet's, an:1 Oler; 
freed from the col lar. 1'ext, broaden the g;,;> oo 
insert, and remove the irnerl and cotlar. 
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Installation : 
• Fit the ga ,"-c t ,,nd rnu fllcr Into the y llndcr hau t 

port, an d loo~ch, tighten the l ol ts th.i t onnc t the 
mutller I the fr.un '. ,11: h bo lt h a ., lud w,1shcr 
.md 0.i t wc1 ,hcr. 

• Repl.1ce the rnurnc , c , h 1u\ t LOll ,ir nu t, , Lightening 
them e,·cnl , to~cth cr to ,w oi d c>.h ,,u, t lc,1kc1ge . 

• Ti)-!ht n th e ,m;fller 1111 unt ing bol1,. 

CYLINDER HEAD, CYLINDER 
Removal : 
• Remove 1he muffle r (Pg. 23). 
• Di ~ onncct the , pi!r h. plug lea d fro m th e spa rk plug. 
• Rem vc the cy linder hcJd nub (·1), and remove the 

y lindc r head and gc1s J...e 1. 
• Lif t o ff the cy li nder c1n d the cy linder base gas ket. 

If necessary , light! tap around th e base of the cylinder 
with a pla tic mall e t, taking care no t to damage the 
cooling fi ns. 

• If there will be a time lapse before reins tallation, cover 
the cy li nde r base hole with a cle an clo th to prevent dirt 
o r mois tu re fr om enteri ng. 

Installation: 
• Rep lace the cy linder base gasket with a new one. 
•Apply a littl e 2-stroke oil to the piston rings and the 

insi de surface of the cy linder. 
• Set the pi s ton a t BOC and fit the base of the cylinder 

ove r the rings, pressing in on opposite sides of the rings 
as necessary . Be certain that the rings do not slip out 
of thei r proper position s. The pin in each pi ston groove 
must be between the ends of the piston ring. 

• Rcpl.1 e lhc l.y li nder he.id g..i~kcl on the cylinder i,o 

th ,1t th e g,l\kc t h o les pcrfc<..t ly rn,i tch the cylinder bore 
c1 nd ,tud ho le\. O nl y o ne of th e four p o$~iblc POSil.rof\1 
i, cor rec t. 

•Put o n t he cylin der hea d , and put on fi r st the Oit 
washers (4 ), next the lock washe rs (4), and then the 
cy linder hea d nuts. Cross tigh ten the cylinder he~ 
nuts evenl y w ith 2.2 kg-m (16 ft-lbs) of torque. 

•Attach the spark pl ug lead to t he spark p lug. 
• Mo unt til e muffl e r o n the (r.imc (Pg. 23). 

PISTON, PISTON RINGS 
Removal: 
• Rem ove the cy linde r head ,1 nd cyl inder (Pg. 24). 
• Wrap a cl ean cloth a rou n d th e base of th e p is ton to 

secure it in posi ti o n for re m oval and so that no parts 
fall into the c rankcase. 

•Remove one of the pi s ton pin s nap rings. 

•U sing the pis to n pin puller and ad a pte r "A" (special 
to ol s), remove th e pi s ton pin from the si d e th e snap 
ring was removed. 

An al tern a Le mean of removing the pi ton pin i as 
follows : insert a bolt of appropriat size through the 
pin, screw a nut on the end, and then pull on the head 
of the bolt. 
•Remove the pis to n dnd th onn c t ing rod sm II end 

nee dle bea rin g. 
•Remove both p i ton rin~ \ i th the pi ton ring pticn 

(speci al tool). If the p ial tool i n o t available, 
spread the ring ope n with the thumbs nd thCfl 
push up on the opposit s id o f the ri ng to re mov IL 



Installation Notes: 

Piston Ring Pliers 

57001 -155 

1. Apply oil to the connecting rod small end needle 
bearing before insertion. . . 

2. If a new piston is used, pi ston to cy linde r clea~ance 
changes (Pg. 69). Also, when a new piston or p1sto_n 
pin is used, check that the piston to pin clearance 1s 
0.002 ~ 0.0 11 mm. 

3. Install the piston rings so that the correct side (mark­
ed "N") faces up (Fig. 69). 

4. When replaci ng the piston rings by hand, first fit one 
end of the piston ring against the p in in the pi sto n 
groove, spread the ring opening with the other h and, 
and then slip the ring into the groove . 

5. The arrow on the top of the piston mu st point 
toward the fron L 
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6. Appl y ,t little <JII tr, the pl\tr,n pin hcforc lrl'\Crting 1t, 
7. U\c ,1 new p1slun pin \n,ip rin g 1n pl,H.e ,Jf every ooe 

thdt i~ remove d \I nce rem<Ndl wedkens -ind dcfr,rms 
the ring. After 1mtdltdt1r,n, turn the <,fl,1p flng ~, th,!l 
its opening d oc\ no t coincide with either gr<Jr,ve ,n the 
side of the p1\lr,n, 

OIL PUMP 
Removal : 
• Hold the kick pedal out of the way with a screwdriver 

to facilit.He removal of the oil pump cover (Fig. 47). 
• Remove the oil pump cover. 
• Slide up the hose cldmp, and pull off the oil pump 

inl et hose. Use one of the oil pump cover screws to 
plug the hose and keep oil from leaking out. 

• Bend out the tab on the oil pump lever and free the 
end of the oil pump cable from the oil pump lever. 

• Slide up the hose clamp, and pu ll off the oil pump 
outlet hose. 

• Remove the screws (2) w h ich hold the oil pump onto 
the right engine cover, and remove the oil pump and 
the oil pump gaske t. 

Installation : 
• When mounting the oil pump, note the position of 

the notch on the oil pump gear ~haft, an d then turn 
the oil pump shaft so that i t wi II fit into the notch. 

• Put the oil pump and gasket back into place and 
tighten the mounting screws. There is a cop per washer 
for each screw. 

-Connect both inlet and ou tlet hoses back onto the oil 
pump. Be sure that the hoses do not get mixed up 
(Fig. 71 ). 

• Attach the oil pump inner cable on the oil pump lever, 
and bend the tab back onto the end of the cable. 

-Check to see th a t the lower mark o n the oil pump lever 
lines up with the mark on the oil pump lever stopper, 
adj us ting it if necessary (Pg. 10). 

• Bleed the oil pump (Pg. 84). 
• Fit the oil pump cover back in to its p roper position , 

and replace the screws (3). 
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Disassembly: 
•Wrap a piece of clo lh arou nd the end of the oil pump 
~haft (f}1 to protect it, and pull il out with pliers. /\ 
copper spacer will ,1h o come out. 

• Pull lhe bushing o lf the pump ~hJft. l he O ring 
(1] and oi l seal ®, if worn or dJm<1ged, c<1 n be remov•..:d 
for re place ment with d ~mall hook. 

•Pressing down on lhe plunger cap ® ~o that lhc cap 
will not be thrown off by the spring inside, remove the 
two plunger cap screw~ o, lock washer CD dnd the Cdp . 

• Remove the spring sca t ® , spring CD , valve ~lecve 
topper 0 , and O ring nJJ . 

•Remove the cap <DJ on the other side. If the 0 
ring @ needs to be replaced, it may be pulled out 
with a small hook. 

•I nsert a· thin rod pas t the control cam @ , and push 
out the plunger follower © , plunger(D , and valve sleeve 

CD . 
•Remove the con trol lever nul ® and remove the lever 
®, washer @, and spring @ . 

•Pull out the control cam @ . If the V ring @ on the 
control cam needs lo be replaced, it may be pulled off 
with a small hook. 

Assembly Notes: 
1. When replacing the oil seal with a new one, apply oil 

to it and fit it in using a press. 
2. Apply oil to the O and V rings, plunger follower, 

plunger, and valve sleeve before assembly. 
3. Note that there is a washer on each side of each 

connector. Maximum banjo bolt torque is 0.4~0.5 
kg-m (35 ~ 43 in-lbs). 

Oil Pump 

CD 

© 
1. Pump Body 

7. Valve Sleeve Stopper 
8. Cap 

2. Plunger 9. Lock Washer 
3. Valve Sleeve 10. Screw 
4. Plunger Follower 11. 0 ring 
5. Plunger Spring 12. 0 ring 
6. Spring Seat 13. Cap 

CARBURETOR 
Removal : 
•Remove the choke knob, and slide the carburetor 

rubber cap up out of place. 
• Remove the ca rburetor cover and gd~ket. 
•Turn the fuel tap to the OFF position, slide up the 

clamp that holds the fuel hose on the carburetor intake 
and disconnect the fuel hose from the carburetor' 

• Remove the rubber grommet from the front of lh · 
right engine cover, and insert a crewdriver through th: 
hole to loosen the carburetor mounting bolt (Fig. 51 ). 

•Pull off the carburetor. 

Installation Notes: 
1. Be sure that the carburetor mounting bolt is screwed 

in securely to avoid any air leak. 
2. When replacing the carburetor rubber cap, be sure 

that the rubber extender fits properly on the idle 
adjusting screw. 

3. Adjust the carburetor cable (Pg. 7). 

14. Screw 21. V ring 
15. Lock Washer 22. Control Cam 
16. Spacer 23. Pump Lever Spring 
17. Pump Shaft 24. Pump Lever 
18. 0 ring 25. Washer 
19. Bush ing 26. Lock Washer 
20. Oil Seal 27. Nut 
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1. Carburetor Rubber Cap 
2. Rubber Extender 
3. Spring Coil 
4. Knob 
5. Cotter Pin 
6. Carburetor Cap 
7. Throttle Cable Guide 
8. Lock Nut 
9. Idle Adjusting Screw 

10. Spring 
11 . Mixing Chamber Top 
12. Spring 
13. Holding Plate 
14. Circlip 
15. Jet Needl e 
16. Throttle Valve 
17. Cotter Pin 
18. Throttle Valve Rod 
19. Circlip 
20. Starter Plunger Rubber 

Cap 
21 . Starter Plunger Cap 
22. Spring 
23. Starter Plunger 
24. Bolt 
25. Nut 
26. Carburetor Body 
27. Gasket 
28. ·Washer 
29. Valve Seat 
30. Air Screw 
31. Spring 
32. Needle Jet 
33. Washer 
34. Main Je t 
35. Pilot Jet 
36. Float Pin 
37. Float 
38. Float Bowl 
39. Lock Washer 
40. Overflow Grommet 
41. Screw 
42. Valve Needle 
43. Screw 
44. Lockwasher 
45. Spacer 
46. Spring Seat 
47. Spring 
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Disassembly: 
n re the carburetor cap .J' , and pull o uL the 

Qrburctor throttle val, as.sembl) . 
• Rem , the tarter plunger rubber cap )o, and c irclip 

nscre the rurtcr plunger cap il' and remove the 
surtcr plun r l . 

• Remo\'e the cotter pin n at the top of the idle 
.idju ting _ re I . 

II out the throttle valve rod U. The idle adjusting 
sere J and its pring [¢ can also be removed if 
necessary. 

• To remO\e the jet needle @, free the cable from the 
, al,e, and remo e the screw -D' and lockwasher 4 

from the bottom of the valve. The holding plate @ , 
spacer ~, spring seat , , spring @ , and jet needle @ 
with its clip can now be removed. 

Spring Seat 

\ 

• Take off the overflow grommet @ . 
• Remove the 4 screws ([l· at the base of the carburetor, 

and remove the float bowl @ and gasket ® . 
.Push out the float pin @ and remove the float ® . 

• Remove the float valve needle @ . The float and 
floa t valve needle should always be removed before any 
further disassembly so that they will not get damaged. 

• Remove the float valve seat @ with a socket wrench. 
• Unscrew the main jet and ; emove its washer 3 • 

• Remove the pilo t jet @, with a narrow bladed screw-
driver. 

• Using a so ft rod such as a pencil , push. the needle 
jet 1'1, out from the bot1o m. 

• Remove the ai r screw ® and air screw spring (DJ • 
• Remove the starter plunger assem ly with a wrench, 

Assembly Notes: 
I. Sec Pg. 62 for carburetor specifica tion to be sure 

tha t th e corrccL ca rburetor parts are being used. 

2. CAUTION : Be careful thot the throttle stop rod 11 
not be during reassembly. Abent throttle stop rOd 
con cause the throttle to stick open. 

RIGHT ENGINE COVER 
Removal : 
• With Lhe mo lorcycle fully perpendicula r to the ground 

pldce t1n o il pan benea th the engine and remove th~ 
engine drdin plug so that dll the trdnsm ission oil drain~ 
out. 

•Mark the position of the kick pedal on the shaft so that 
it can be returned to the same position later. 

•Remove ~he kick pe ~al bolt, widen slightly the gap 
on the kick pedal with a screwdrive r and then pull 
off the kick pedal. ' 

•Remove the carburetor (Pg. 26). 
•Remove the carburetor ove rflow dra in from the bottom 

of the right engine cover (Fig. 52). 

•Pry open the tab that holds the tip of the clutch cable 
in place (Fig. 53). 

•Loosen the clutch release lever lock nut back out the 
sc rew a couple of turns, and free the ti~ of the clutch 
cable from the clutch rc lea clever (Fig. 58). 

•Remove the spring I rom the clutch cable and pull the 
ca ble free from the right engine cover ' 

•Remove the oil pump (Pg. 25). · 

• Slide back the rubber fitting from where the oil pump 
inlet hose {bl~ck ) runs through the r ight engine cover. 

•Loosen the lac~ nut, a nd screw the oil pump adjuster 
in the rlgh t engine cover all the way In. 



• Slide off the rubber fitting tha t holds the oil pump 
outlet hose and oil pump cable to the right engine cover, 
and separate the hose from the rubber fi tting (Fig. 79}. 

• Remove the bolt (3) and take off the right footpeg. 
• Usi ng an impac t driver, take o ut the screws (8) and 

remove the right engine cover an d its gasket fro m the 
crankcase. 

Installation: 
• Replace the right e ngine cover gaske t with a new o ne. 
-Check to see that the clutch pu sh pin is in its place 

in the right engine cover. 

• Fit the right engine cover back on to the crankcase, 
using an kick shaft o il seal guide (special tool) so that 
the oil seal does not get damaged. 

• Tighten the right engine cover screws. 
• Put the oi l pump and gasket into place and tighten 

the mounting sc rews. There is a copper washer for 
each screw. 

• Slip the oil pump outlet hose into the rubber fitting. 
lnsert• the oil pump inner cable into the adjuster and 
push the rubber fi tting back into pl ace. 

• Fi t the oi l pump inner ca ble on the oil pump lever, 
and bend the tab back on to the end o f the cable. 

-Check to see that the lo wer mark on the oil pump 
lever lines up with the mark on th e oi l pump lever 
stopper. 

• Fit the oil pump outle t hose o nto the con nector and 
~lide down the clamp . 

• Fit the oil pump in le t hose (black) onto the connector, 
and slide down the clamp. Push the ·rubber fitting 
back into place. 
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• Run the dtJtc.h c,1hle through the risqit engine cnver. 
Repl,1ce the \ pring ,ind c.<Jnn ec.L the Lip of the c.lutch 
cable l o the clutch rc ledse lever. 

• Bend bdc k the tc1b ~o thdl it hold~ the tip of the clutch 
cable. 

• Adju~t the clutch {Pg. 13). 
• Replc1ce the Cdrbureto r over flow drdin di the bottom 
of the ri ght engine cover. 

• Repl dce the cMbureto r. righten the mo unting bolt 
a nd put the ru bber grommet bdck into the front of 
the right engine cover. 

• Fit the fu~I hose bc1ck onto the carburetor, and slide 
down the clamp. 

• U~ing a new carbure tor cover gasket, replace the 
carburetor cover, and tighten the screws. 

• Slide th e carburetor rubber cap down. 
• Re place the footpeg, and tighten the bolts. 
• If a ny air has gotten trapped in the outlet hose, bleed 

the oil pump (Pg. 84). 
• Replace the oil pump cover and t ighten the screws. 
• Replace the kick pedal and t ighten the bolt. 

CLUTCH 
Removal : 
• Be sure that the Lransmission is in neutral in order to 

facilita te cl u tch reinstallation later. 
• Remove the right engine cover (Pg. 28}. 
• Remove the clutch spring plate disc. 

• Remove the ci rclip from the drive shaft with circlip 
~liers, and remove the washer from the clutch wheel. 

• Pull the clutch plate assembly out of the clutch housing. 
There is a thrust washer between the assembly and the 
hou sing. 

• Pull out the clutch h ousing an d its spring, and remove 
the thrust washer. 

• To disassemble the clutch plate assembly, first take 
o ut the bolts (6) on the clutch spring plate, and remove 
the spring plate and spri ngs (6). Now the cl utch wheel, 
fri c tion plates (4), s teel pl ates (3), a steel outer plate, 
and clutch hub can be separated. 
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Outch 

CD0 

Installation: 
-Check to see that the thrust washer is on the drive 

shaft and fit the spring onto the drive shaft. 
• To reassemble the clutch plate assembly, first put t~e 

steel outer plate onto the clutch hub. Next, alternate 
the friction and steel plates, and then put on the clutch 
wheel. Install the clutch springs and spring plate, and 
lightly screw in the bolts. 

• Apply grease to the washer and fit the washer into the 
clutch housing. Fit the clutch plate assembly into the 
clutch housing. 

• Replace the clutch housing on the drive shaft while 
turning the kick shaft by hand so that the rear of the 
housing will fit into the side of the drive shaft idle gear. 

•Put the washer and the circlip back onto the drive 
shaft. 

I. Thrust Washer 
2 Spring 
3. Housing Gear 
4. Clutch Housing 
5. Thrust Washer 
6. Clutch Wheel 
7. Fric tion Inner Plate 
8. Steel Inner Plate 
9. Steel Outer Plate 

10. Clutch Hub 
11. Spring 
12. Spring Plate 
13. Bolt 
14. Washer 
15. Circlip 

-Cross tighten the bolts evenly with 0.4 ~ 0.5 kg-m (35 
~ 43 in-I bs) of torque if they are loose. Do not 18 

compressed air, which might make spring pressure 
uneven. 

• Replace the clutch spring plate disc. Apply grease to 

the disc if necessary to keep it from dropping out 
-Check to see that the clutch push pin is in its place 

in the cover. 
• Replace the right engine cover (Pg. 28). 

ROTARY DISC VALVE 
Removal: 
•Be sure that the transmission is in neutral in order to 

facilitate clutch reinstallation later. 
•Mark the position of the shift pedal so that it can later 

be replaced on the shaft in the same position (normally 
abou t 10° 'b low the horizontal ). 

• Take out the shift pedal bolt and remove the shift pedal. 
• Take ou t the screws (3) and remove the left engine 

cover, being careful not to damage the oil seal. 
•Remove the right engine cover (Pg. 28). 
•Remove the oil passage pipe and the O ring. 
•Remove the clutch spring plate disc. 
• Straighten the bent portion of the primary gear washt.t. 
• Hold the magneto fly":'heel stationary with the magneto 

flywheel holder (special tool), and loosen the primal)' 
gear nut. 



• Remove the circli p from the drive shaft with circl ip 
pliers, and remove the washer. . 

• Pull the clutch plate assembly out o f the clutch housing 
and remove the thrust washer. 

•Pull out the clutch hou sing and its spring and remove 
the th rust washer. 

• Take off the nut, the prima·ry gear washer and the 

primary gear. . 
•Remove the woodruff key from the crankshaft. 
• Undo the rotary disc cover screws with an impact 

dr iver, and remove the rotary disc cover. 

•Remove the rotary disc sleeve and O ring. 
•Mark the side of the rotary disc so that it can later be 

installed on the crankshaft with the correct side facing 
out. 

•Remove the rotary disc, taking care not to bend it. It 
should come off easily. 

•Remove the splined collar and pin from the crank­
shaft. 
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•If the d isc cover oil seal requires replacement, pull it 
out with a hook. The large O ring in the disc cover 
may also be removed with a hook. 

Installation: 
•Install the pin and spl ined collar to the crankshaft. 
• Apply a th in coat of 2-stroke engine oil to both sides 

of the rotary disc, and install it with the marked side 
facing out. 

•Install the sleeve and O ring. 
• Be sure that the large O ring is properly in place in the 

valve cover and replace the cover, tightening the screws 
with an impact driver. Be careful not to damage the oil 
seal inside the cover. 

•Check to see that the woodruff key is properly posi­
tioned on the crankshaft. 

•Replace the primary gear with the hole facing outward 
to accommodate the primary gear washer. If the 
primary gear must be tapped into place, crankcase/ 
crankshaft clearance has to be checked. 

•Replace the primary gear washer with the tooth fitted 
in the primary gear hole. Hold the magneto flywheel 
stationary with the magneto flywheel holder (special 
tool), and tighten the primary gear nut with 7.0~7.5 
kg-m (51 ~ 54 ft-lbs) of torque. 

•Bend back part of the primary gear washer over the 
side of the primary gear nut. 

•Replace the oil passage pipe and its O ring. 
•Put the thrust washer and then the clutch housing 

spring onto the drive shaft. 
•Apply grease to the thrust washer and put it in the 

clutch housing. Put the clutch plate assembly into 
the clutch housing. 

•Fit the clutch housing back onto the drive shaft while 
turning the kick shaft by hand so that the rear of the 
housing will fit into the side of the drive shaft idle gear. 

•Put the washer and the circlip (with circlip pliers) onto 
the drive shaft. 

•Replace the clutch spring plate d isc. Apply grease to 
the disc if necessary to keep it from dropping out. 

-Check to see that the clutch push pin is in its place 
in the cover. 

•Replace the right engine cover (Pg. 28). 
•Replace the left engine cover using the shift shaft oil 

seal guide (special tool) to protect the oil seal in the 
cover, and tighten the screws (Fig. 59). 

•Mount the shift pedal in the position marked during 
removal, and then tighten the bolt. 

DRIVE CHAIN 
Removal: 
-Check to see that the transmission is in neutral. 
eMark the posi tion of the shift pedal so that it can 

later be replaced on the shaft in the same position 
(normally about 10° below the horizontal). 

•Take out the shift pedal bolt and remove the shift pedal. 
•Take out the screws (3) an d remove the left engine 

cover, being careful no t to damage the oil seal. 
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• lmdo ltw' clip urefull\ from the dri,"t' l.hiin Mister 
tin u~n pl er-.. ind rcmo,e the ma\lCr I n .. . 

!ff ::::._y 

,. 

• Free the dri,e chain from the sprockets, being carefui 
that the chain does not get d irt) from cont.iet wi th 
the ground. 

Installation: 
• Fit the d rive chain bac · onto the sproc ets ith th e 

ends at the rear sproc ·eL 

• Replace the chain master lin with pliers. The d irection 
of the master li nk clip should be as follo 

• Repl.icc the left engine cover I.bing the mift :.haft oil 
sral guide ( pcci,ll tool) to prote t the oil -,,ea_l in the 
cover. ~nd tighten thf- ·re (Fig. 59). 

• \1 Jn' lhc .J- 'l ~d.l 1r. t e p~1uor; r,-y · 

r c rr o-. ol , ,:, d ti e:h in, t '1e bol L 

• Ad1u,t the dr ~ ch.! n (Pg. 16). 

E GI E SPROCKET 
Removal : 
• Rer,-,o~ the dri, e .:ha.i'"I ,md le ft e ~ cc:7>~· Pg. 3 
-Str2,ghten bac t. e bcn ooru<X" oi e er,g,-.c SO' 

wa5her. 
•u ·ng the e,gine sprcx ' e: olde' ~ i..Oul ti.:. ~ 

the en ·ne proc e: :,or, t..1r" ~g,, ·ero~ ::.-e . . 
sproc et bolt or - t, ~oo.he~ • rj ~--

Installation: 
t the engine r oe e t b.n: r. 

Replace the ·ashe.r .md lhe t 
the tooth fi · into a hole in the en · ne 

• Using the engine spnx et holder t.,pe .. "l tool ro no...:: 
the engine · roe et station.11) . ti ten &..: <!f'",, 

sproc et boh v.-<i tfl 22 ~ _5 · (16 - 1 ft ) 
torque. 

'• Bend bac ' ooe side of the toothed arer en-er lhe bdL 
• Replace the dm-e cha.in (Pg. 3 1). 

IGNITION COIL 
Removal : 
• Tum the fuel up to the OFF position, sr e ~ 

hose clamp, and pull the fuel h~ off the u 
• Unlock the seat and ng it open. Unhook 

rubber retaining band and pull the ~ I an off 
towa.rd the reM. 

-Oisconnect the black and b white · ition cod~ 
•Remo,-e the sere ( ) tflat COC'\OC'Ct the i "tion coi1 

to the frame, and remo, the · ition coil. 

Installation: 
• Run the ~ piu lead be1 "C'en lhe ~ ~ 

fr;unc lop tube, and fit the igrution 0tl mou 
re · into the ir pJ~ under the fr~ top tube~ Jbc 

bl~ / <'Ito,, lead is grounde-d between ~ nut .Ai 

the fr.une. 



• I •~ht,'n the •~i,1t1nn l 0tl mount, ng nut, ( .?). I here j\ 

.i 1,,,1.. ,,.i-.hcr forcach nut. 
e( l'l,n~t thC' t .1cl.. ignition wtl le.id to the bl,1d. /whitc 

INd. 
e(_,m1~t the ,pJrl.. plug !l'JJ to the ,p.irl.. plug. 
• rr,l.t l"t' thc lucl Lrnl.. .ind lrnol.. it with the ret,1ining 

l\rnJ. 
• Fit thl' fuel h,)-.c- b,l I.. onto the fuel t,1p ,ind ~lidc the 

d.1mr b,ic into pl.ice. 
,,h the- ,,,at b.K into place. 

NEUTRAL SWITCH 
Removal : 
• R ovc the ,hift pedal and left engine cover. 

isconnect the light green lead from the switch. 

• Ta e out the screws (2) and remove the neutral swi tch . 

MAGNETO FLYWH EEL 
Removal : 
• Ta e out the shift pedal bolt and remove the shift pedal. 
• Remove the left engine cover, being cdreful not to 

damage the oil seal in the cover. 
• U!>ing the magneto flywheel holder h pecial tool) to 
hold the magneto flywheel stationary, remove the 
magneto nut wi th a socket wrench and take off the 

lock wa.sher. 

-SC.rew the m.1gneto flywheel puller (special tool) coun­
tefdockw~ into the magneto flywheel, and tighten 
lh~ boll on the puller to pull out the flywheel . 
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CAUTION : If the flywheel is difficult to remove and 
a hammer is used to tap the flywheel puller, be careful 
not to strike the flywheel itself. Striking the flywheel 
can cause the magnets to lose their magnetism. 

Installation Notes: 
1. Before ins talling the flywheel, ~cc that the l..cy is 

fitted in its place on the crdnk~haft properly, and 
then align the fl ywheel so that the key fit~ in the 
groove in the hub of the flywheel. 

2. Maximum torque for tightening the magneto nut i, 
5.0 J...g-m (36 ft-lb~). 

3. To avoid damaging the oil seal when replacing the 
left engine wvcr, grease the gear ~hift shaft lightly 
and use an oil seal guide (s pec ial tool). 

MAGNETO STATOR 
Removal : 
• Remove the magneto fly wheel (Pg. 33). 
• Turn the fuel rap to the OFF position, slide down 

the hose clamp, and pull the fuel hose off the rap . 
• Unlock the seat and swing it open . Unhook the rubber 

reraining band and pull the fuel tank off toward the 
rear. 

• Disconnect the magneto outlet lead connectors (2 ) 
where they connect under the frame top tube. 

• Undo the strap that holds the lead assembly to the 
frame. 

• Disconnect the neutral switch lead . 
• Remove the magneto stator plate screws (2) and pull 

the stator assembly free from the side of the crankcase. 
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Installation Note: 
• Adjust the ignition timing (Pg. 11 ). 

Disassembly: 
To remove the ignition magneto coil 

• Remove the screw~ (2) Lha l mount lhe igni ti o n magneto 
coil to the stator plate. 

• Unsolder the ignition magneto coil lead from where it 
connect at the condenser. 

• Remove the ignition magneto coil from the stator plate. 
To remove the ligh ting/charging coils-

• Remove the magneto wiring harness clamp screw. 
• Remove the screws {2) that mount each coil to the 

stator plate. 
• Slide back or cut off the yellow insulation from where 

the leads are to be disconnected, and mark all leads 
so that they can be reconnected correctly. 

• Unsolder or cut the leads to free the lighting/charging 
coils from the magneto output leads. There are two 
output leads from each coil. 

Assembly Notes: 
1. Be careful not to strike or damage the coil wires with 

the soldering iron or screwdriver. 
2 Be careful not to mix up the leads for the lighting/ 

charging coils when reconnecting them. The standard 
connections are: red to red, and yellow to wh ite. 

3 . After connecting the leads for the light ing/charging 
coils, be sure that the yellow insulat ion is slid bac k 
into place or new insulation is wrapped around all 
exposed wire. 

CONTACT BREAKER 
Removal : 
• Remove the magneto flywheel {Pg. 33). 
• Remove the contact breaker base screw. 

• Loosen the nut on the contact breaker and remove the 
blue lead, tak ing note of the exact spot where the lead 
is attached so th at it can be connected properly later. 

• Remove the con tact breaker from the stator. 

Installation Note: 
•Adjust the ignition timing after installation (Pg. 11 ). 

CONDENSER 
Removal: 
• Remove the magneto flywheel (Pg. 33). 
• Remove the screw that holds the condenser to the 

stator plate. 
•Unsolder the leads (3) from the condenser with a 

soldering iron. 
• Remove the condenser from the sta tor. 

Installation Note: 
• Be careful not to strike or damage the coil wires with 

the soldering iron or screwdriver. 

EXTERNAL SHIFT MECHANISM 
Removal: 
•Remove the clutch {Pg. 29). 
•Remove the shift pedal bolt 1,, and remove the 5itift 

pedal rJ., . 
• Move the external shift mechanism pawl @ out of the 

groove on the shift drum, and pull the external ~ift 
mechanism shaft CD out of the crankcase. Two sprin~ 
©@and a sleeve @ come off with the mechanism. 



Installation : 

• fit the ,pring in to the cx1cm,1I ,hifl nwLil,11m1n ,rnd 
Lhed .. to ,cc that the ,lcc,c i, 111 pl ,ru·, 

• U"ng thc ,hirt , haft oil ,c,il guidl' (,pl'u,11 tool) on the 
u.inf..t,l\(" hift \h,1f1 orl ,c.11 , imert the , '1,1f1 back 
through the r,rnkt:.t)o(' , ,111d fit the p.1wl li,H.k onto the, 
end or the ,hifl drum. 

• ln\lall the clu1d1 (Pg. 29) . 

TRAN SM ISSI ON 
Removal : 
• Remove the engine (Pg. 19). 
• Remove the cyli nder head nuts (4). 
• Take off the cylinder head and cy linder head gasket. 
• Lightly tap up opposite si des or the cylinder with a 

plastic mallet, taking care no t to damage the cooling 
fins, and lift off the cylinder and cylinder base gasket 
(Fig, 98) . 

External Shift Mechanism 

1. Shift Pedal Rubber 
2. Shift Pedal 
3. Bolt 
4. Return Spring 
5. Shift Shaft 
6. Sleeve 
7. Return Spring Pin 
8. Nut 
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•Wrap a clean clo th around the bt:1se of the piston to 
secure it in position for rem ovt:11 t:1 nd rn th at no parts 
fall into the crankca~e. 

•Remove the piston (Pg. 24). 
• Mark the posi tion of the kick pedal on the shaft so that 

it can be returned lo the same position later (Fig. 78). 

9. Shift Drum Stopper 
10. Screw 
11. Detent Arm 
12. Bolt 
13. Spring 
14. Spring 
15. Shift Pawl 
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• Remove the 1-. id, ped.,I bolt, widen , lightl y th e gap on 
the 1-.i cl-. pedal with ,1 ,newdriver, and then pul l o ff the 
kick pedal . 

• ' lide up the ho,c 1,rn,p and di,connect the oi l pump 

oo tlet ho,e from the L)il pump. 
• Remove the oil pump mounting ~crew~ (2) and pull 

off the oil pump. 
• Using an impact driver, remove the screws (8) from 

the right engine cover, and remove the right engi ne 
over and gasket. 

• Remove the oil pa age pipe and its O ri ng. 
• Remove the oil pump shaft and gear. 

•Pull out the kick spring guide. 
•Pull the end of the kick spring from the hole in the 

kick shaft with pliers, and remove the kick spring. 
•Remove the clutch spring plate disc (Fig. 81 ). 
• Straighten the bent portion of the primary gear washer. 
•Hold the magneto flywheel sta tionary with the magneto 

flywheel holder (special tool), and loosen the primary 
gear nut. 

•Remove the magneto flywheel (Pg. 33). 
•Loosen the neutral switch lead mounting screw, and 

disconnect the light green lead from the switch. 
•Remove the magneto stator plate screws (2), and take 
off the magneto stator assembly {Fig. 94) . 

•Straighten the bent portion of the engine sprocket 
washer. 

•Using the engine sprocket holder (special tool) to keep 
the engine sprocket from turning, remove the engine 
sprocket bolt or nut, toothed washer, flat washer and 
then engine sprocket. 

•Take the engine sprocket collar and O ring off the 
output shaft. 

•Remove the screws (2) from the neutral switch housing, 
and remove the neutral switch housing and gasket. 

•Bend up the neutral switch rotor. 
•Remove the circlip using a circlip pliers, and remove 

the washer from the drive shaft. 
•Remove the clutch plate assembly and the thrust washer. 
•Take off the clutch housing spring and the thrust washer. 
•Take off the nut, the primary gear washer and the 

primary gear. 
•Undo the rotor disc cover screws (6) with an impact 

driver, and remove the rotary disc valve cover. 
•Remove the rotary disc sleeve and O ring. 
•Mark the side of the rotary disc, and remove the rotary 

disc, taking care not to bend it. It should come off 
easily. 

•Remove the splined collar and pin from the crank• 
shaft. 

•Move the ex tern al shift mecha nism p a wl out of the 
groove on the shift drum, and pull the external shift 
mechanism shaft out of the c rankcase. 

•Remove the detent arm bolt, undo the detent arm 
spring, and take off the detent arm. 



• Remove the transmission bearing ~topper. 
• Remo,-e the shift drum positioning plate. 
• Remove the crankca5e screws ( 13) with an impact 

driver. 
• Screw the crankcase splitting tool (special tool) into 

the left side of the crankcase. 
• nghten the boll on the crankcase splitting tool to spl it 

the crankcase. 

•After the crankcase halves have been split, the crank-
shaft will remain in the right crankcase half. 

• 
o, 
• 

•Remove the kick shaft and gear. 

,,, . ® --, J2.rt~aft 

•Remove the drive shaft, output shaft and shift drum 
assemblies. Note that a ball bearing is located at the 
end of the drive shaft. 

Installation: 
-Clean out the crankcase and clean off any grime that 

is on any of the transmission and crankshaft parts with 
a high flash-point solvent. 

•Put grease on the end of the drive shaft where it fits 
into the left crankcase half so that the ball bearing will 
not fall out of place during installation. 

- Drive Shaft 
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• Fit the shift drum, drive shaft and output shaft 
assemblies together, and then install them in the left 
crankcase half. 

Drive Shaft @ 
Shift FOfks 

•Replace the kick shaft and gear. Check to see that 
the kick pawl, spring and kick pawl pin are properly 
in pl ace on the kick shaft. 

Kick Shaft 

•Apply liquid gasket to the fitting surface of the left 
crankcase half and then, with a chisel or wedge inser ted 
betwee n the flywheel s opposite the connec ting rod 
big end, fit the crankcase halves together by pressing 
the right end of the crankshaft using a press. 
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• rt r the c.rankc.a~ hdlve\ .ire r,tted together, place 
the cr.inkc,nc on il\ right \Ide, and "'-rew rn the 
rank~c,e ~rew, (ll). 

• With the aanku..e on 1l\ right ~,de, lightly tap the 
c-nd of tht' 1.rank,h.ift (ag,iin U\lng only d plc1sl1c, sort 
br.a.s, or lead hammer) so that the c rc1nkshafl will 
center properly and turn freely. 

-check lo see that the crankshaft turns freely. 
-Check to see that the drive shaft, output shaft and 

kick gears all turn freely before proceeding. 
• Wrap a clean cloth around the connecting rod so that 

no parts fall into the crankcase. 
• Replace the shift drum positioning plate. 
• Replace the transmission bearing stopper. 
•Replace the detent arm spring, the detent a rm and the 

~etent arm bolt Be certain the bolt is tightened fully 
into place. 

•Fit the spring into the external shift mechanism and 
check to see that the sleeve is in pl ace. 

•Using the shift shaft oil seal guide (special tool} on the 
crankcase shift shaft oil seal, insert the ex ternal shift 
mechanism back through the crankcase, and fit the 
pawl back onto the end of the shift drum. 

•Install the pin and splined collar to the crankshaft . 
•Apply a thin coat of 2-stroke engine oil to both sides 
of the rotary disc and install it with the marked side 
facing out. 

•Install the sleeve and O ring. 
•Be sure that the large O ring is properly in place in the 

valve cover and replace the cover, tightening the screws 
with an Impact driver. Be careful not to damage the oil 
seal inside the cover. 

• When replacing the engine ,procket, first frt 011 the o 
ring and then the engine sprocket coll.tr. Repld~ the 
Oat washer and the toothed wc1sher so that the too~ 
fits into the hole in the engine sprocket. 

• Using the engrne sprocket holder (special tool) to ho(d 
the engine sprocket ,ldtronary, tighten the en ·ne 
sprocket bolt with 2 .2 ~ 2.5 kg-m ( 16 ~ 18 ft-lbs) of 
torque. 

•Bend back one side of the toothed washer over the 
bolt. 

• Replace the neutral switch and tigh ten the screws (2). 
• Replace the magneto stator and tighten the screws (2) 

with an impact driver. 
• Run the magneto outpu t leads through the rubber 

fitting in the left c rankcase. 
-Connect the light green neutral switch lead to the 

neutral switch. 
• See that the key is fitted properly into p ldce on the 

crankshaft, and then install the flywheel so that the 
key fits in the groove in the flywheel hub. Put the 
flywheel in to place by hand. 

• Once the flywheel is all the way back in p lace, replace 
the lock washer, and tighten the magneto nut wh ile 
holding the flywheel stationary with the magneto 
flywheel holder (special tool}. The max imum torque 
for the magneto nut is 5 kg-m (3 6 ft-l bs). 

-Check to see th at the woodruff key is properly position­
ed on the crankshaft. 

•Replace the primary gear with the hole f cing outward 
10 accom modate the primary gear WdSher. If the 
primary gear must be lapped into pl ace, recheck the 
c rankcase/crankshaft clearance. Reposition lhe crank• 
shaft if necessary in the manner already described. 



cc the primal"\ ge,u " full\ ,n pl .iLe, replace the 
pnma~ gear asher \, 1th the tooth fitted in the primary 
gear hole. Hold the magneto nvwhcd ,tationary with 
the magneto fi~ wheel holder h pec1c1I tool) , c1nd tighten 
the primary gear nut with 7 .U ~ 7.5 kg-m ( 51 ~ 54 
ft-lb<,) o r to rque. 

• Bend b.ic ~ part of the pnm.ir) gear wa~her over the 
1de of the p ri mary gear nu t. 

• Put the th rus t was.he r and then the clu tch housi ng 
spring back onto the drive shaft. 

• ppl grease to the thrust Wd.sher and put it in the 
clu tch hou~ing. Fit the cl u tch pla te assembly into the 
clutch housing. 

• Fit the clutch hou si ng back o nto the drive shaft wh ile 
turn ing the kick shaft by hand so that the rear o f the 
housing will fi t into the side of the drive shaft id le gear. 

\ Kick Shaft 

•Replace the washer and the ci rclip {using circlip 
pliers) onto the drive shaft 

•Before installing the kick starter spring, first turn the 
shaft all the way clockwise. Install the kick starter 
spring while twisting the spring counterclockwise using 
pliers. Replace the kick spring guide. 

• Replace the oil pump shaft and gear. 
• Replace the oil passage pipe and its O ring. 
• Replace the clutch spring plate disc. Appl y grease to 

the disc if neces~ to keep it from dropping out. 
• Usi~g a new right engjne cover gasket, fit the right 
engine cover back onto the crankcase. Use a kick 
shaft oil seal gu ide (special tool) to protect the right 
engine cover oil seal , and see that the O ring does not 
fall off the rotary valve cover intake port 
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-Check to see that the pus.h pm 1s ,n ts place in the 
right engine cover before replacing the co-.er. 

• Replace the right engine C0\er sere~ ( , and tighten 
them with an impact d river. 

• When 1n tallmg the 011 pump, note the PQ\ltion of the 
notch on the oil pump gear s.haft and then turn the 011 
pump shaft so that it will fit in to the no1'h. 

• Put the oil pu mp back in to place using a new gasket 
and tighten the oil pu mp mounting sere~ (2). There i~ 
a copper washer for each screw. 

-Connect the o il pu mp outlet hose to the oi l pump 
co nnector and slide back its clamp. 

• Replace th e kick pedal oo the kick s.haft and tighten 
the bolt. 

• Apply oil to the connec ting rod needle bearing, and 
fi t it onto the connecting rod. 

• Apply a little o il to the pis ton pin, and replace the 
' piston and piston p in. The arrow on the top of the 

piston mus t point toward the front. 
•Fit a new piston pin sna p ring into the side of the 

piston, and turn it so that its opening does not coincide 
with either groove in the side of the p iston. 

•Remove the cloth, and pu t o n a new cylinder base 
gasket. 

• Apply a small amount of 2 s troke o il to the piston 
rings and the inside surface of the cy linder. 

• Set the piston at BDC and fi t the base of the cylinder 
over the rings, pressing in on opposite sides of the rings 
as necessary. Be certain that the rings do not slip out 
of position. The pin in each piston groove must be 
belween the ends of the pis ton ring. 

• Replace the cylinder head gaske t on the cy linder so 
that the gasket holes perfectly match the cylinder bore 
and s tud ho les. Only o ne of the four possible positions 
is correct. 

• Put on the cylinder head, and install the flat washers (4 ), 
lock washers (4), .and cylinder head nuts (4 ), in that 
order. Cross tighten the cy linder head nu ts evenly with 
2. 2 kg-m ( 16 f t-1 bs) of torque. 

•Install the engine {Pg. 19). 
• Adjust the o il pump {Pg. 10). 
• Adjust the clutch {Pg. 13). 

Shift Drum Disassembly: 
•Remove the pin holder screw )o , and pin holder 
•Remove the pins {6). 
• To remove a shift fork, pull out the cotter pin, shake 

out the guide pin, and then slide off the fork. 

Shift Drum Assembly Notes: 
1. Be sure that the sc rew is securely ti ghtened. 
2 The cotter pins should be inserted from the shift 

drum side (opposite the neutral switch side). 

Drive Shaft Disassembly : 
•Pull off 5th gear n and 2nd & 3rd gear Z! . 
•Remove the circlip ·'..,, and take off the flat wa.sher 

N and 4 th gear I!. 1st gear is part o f the drive shaft 
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Transmiuion 

l Idle Gear (0) 
2· 1st Gear (0) 
3: 4th Gear (0) 
4. Circlip 
5 Spline Washer 
6: 2nd Gear (O) 
7 Plain Washer 
8. 3rd Gear (O) 
9: 5th Gear (0) 

l0. Output Shaft 
11. Col lar 
12. O Ring 
13. Engine Sprocket 
14. Washer 

128 

15. Toothed Washer 
16. Bolt 

17. Idle Gear (D) Gear (D) 
18. Drive Shaft & l 5t 
19. 4th Gear (D) 
20 Washer 
21: 2nd & 3rd Gear (D) 
22. 5th Gear (D) 
23. Ball Bearing 
24. Washer 
25. Cotter Pin 
26. Guide Pin 
27. 1st & 2nd Shift Fork 
28. 4th & 5th Shift Fork 

29 

r 
'25 

r? 

29. 3rd Shift Fork 
30. Screw 
32. Pin Holder 
33. Pin 
34. Shift Drum 
35. Rotor 
36. Washer 
37. Lock Washer 
38. Screw 
39. Gasket . 
40. Neutral Switch Ho.mng 
41. Screw 



Drive Shaft Assembly Notes: 
1. Be sure tha l all part arc put back in the correct 

~quence and that all circlips are properly in place 
(replace those that arc bent or damaged) . Proper 
sequence starting with 1st gear is I st gear, 4th gear, 
tlat wa,hcr, circlip, 2nd & 3rd gear and then 5th gear. 

2. Gear identification 
ht gear part of the drive shaft 
4th gear dogs, no dog recesses 
2nd&. 3rd gear - 2nd gear smaller diameter 
5th gear - dog recesses, no dogs, both sides flat 

Output Shaft Disassembly : 
• Pull off idle gear , , 1st gear _z . and 4th gear Q) . 
• Remove the circlip ~ and sli de off the splined washer 

~, 2nd gear ~ , flat washer 1__i' , 3rd gear(! , and splined 
washer T . 

• Remove the circlip • and slide off the 5th gear ® . 

Output Shaft Assembly Notes: 
1. Be ure that all parts are put back in the correct 

sequence and that all ci rclips are properly in place 

Crankshaft 

CD 

()~ 

0) . 

~~ 

ttr · 
, 

l -
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(replace any that arc bent or damaged). Proper 
se quence from the engine sprocket side is 5th gear 
circli p, splined washer, 3rd gear, flat washer, 2nd gea/ 
, plined washer, circlip, 4th gear, 1st gear and idle gear'. 

2. Gear identification 
5th gear dogs, dog si de faces 3rd ge~• 
3rd gear no dogs, dog recesses for 5th gear 
2nd gear - dog holes, protruding side faces 3rd gear 
4th gear - double dogged, too th side dogs fit into 

1st gear 
1st gear - dog holes, side wh ich is sunk further in 

faces 4th gear 
idle gear - no dogs, no recesses, plain side faces out 

(engine righ t side). 

CRANKSHAFT 
Removal: 
•Remove the transmission (Pg. 35}. 
•Remove the crankshaft from the right crankcase half 

using a press. 

_j 

(1W 

1 . Crankshaft 
2. Connecting Rod 
3. Nut 
4 . Lock Washer 
5. Woodruff Key 
6. Side Washer 
7. Pin 
8 . Woodruff Key 
9 . Crankpin 

10. Flywheel 
11 . Big End Bearing 
12. Flywheel 
13. Splined Collar 
14. Rotary Disc 
15. Sleeve 
16. 0 Ring 
17. Primary Gear 
1 8. Toothed Washer 
19. Nut 
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• Remove the bearing on the left ~ide of the crankshaft 
with the bearing puller (weciaJ toof). 

Installation: 

Bearing Puller 

-,,; 57001 -135 

CrankShaft 

11 

• Install the left crankshaft bearin g into the left cran case 
hal f using the bearing driver, bea ri ng dri e r holder 
(special tools) and a press. 

Bearing Driver 

57001-140 

river Holder 

1-139 

• Install the crankshaft into the right crankcase using a 
press. 

• Install the transmission (Pg. 35). 

Disassembly: 
• If it should be necessary to disassemble the crankshaft 

CG , use a press to remove the crankpin 9 • Removal 
of the crankpin separates the fl wheels la: , connect­
ing rod CD , big end bearing , crankpin and connecting 
rod side washers ©. 

Assembly Notes: 
• Since assembly of the crankshaft demand e. ting 

tolerances, the disassembl and reassembl of the 
crankshaft an only be done by a hop ha ing the 
necessary tools and equipment. The folio ing infor­
mation gives the toleranc that are nece ry for a 
proper1y equipped hop to re emble the cranksh fl 

1. The flywheels and crankpin are cold-fitted to tol­
erance of 0 .058 ~ 0.077 mm. 

2. Select a crankpin, n~dl e beari ng and conne ting rod 
such that the radial clear nee will be 0.029 ~ 0.039 

mm. 
3. Press with a thlc ness gauge inserted between the 

connecting rod and one of the fl 'Mleel so th t the 
ide cluri-nce will be 0.35 ~ Q-t5 mm. 

. Su pporting both ends of the er ~ 
cr-n aft runout IJ'>in ciaJ gau . · T 

., - d -~at [he ru , ,s under-0.10 must ... ,wie so u, 

Tl R (Pg. 73). 

CRANKCASE 
Removal: 
• Remove the crankshaf (Pg. 1 ). 

Left Crankcase Half OisaSSembty : 
• Re mCNe the cran haft, s Ht shaft 

oil seals with a hook. 

d OU 

-Using the bearing d ri r older (special tool ) a 
take the ou lpU t shaft bearing ou the ri t · de.. 

Left Crankcase Hatt As-sembly Notes: 
1. An oil seal that i remoYed m t be re JCCd 

a ne one. 
2 Inspec t the bearin and replace 

ppl oil to th arin and oil sr 
and pedal tool in.s taJI the uan ..tt_ 
O.Jlplll shaft oil sc4' and dle output ~l 

2 



g Driver Holder 

7001-139 

Ri~t Crankcase Half Disassembly: 
•Remove the crankshaft bearing holder screws (4), and 

then remove the holder. 
•Using the bearing driver holder (special tool) and a 
press, take the crankshaft bearing out the left side. 

£earing Driver Holder 

7 57001 -139 

j 
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• Using the bc,1ring driver holder (special tool) and a 
press, take the drive shaft bearing out the right side. 

•Remove the kick shaft oil seal with a hook. 

Right Crankcase Half Assembly Notes: 
1. Any oil seal that is removed must be rep laced with 

a new one. 
2. Inspect the bearings and replace if bad (Pg. 85). 
3. Apply oil to the bearin~ and the oil seal. Using a press 

and special tools, install the crankshaft bearing, the 
drive shaft bearing and the kick shaft oil seal. 

Bearing Driver Holder 

57001-139 
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FUEL TANK 
Removal : 
• Unlock and open the \eat. Unhook the sea t stopper 

and open the seat further. 

• Turn the fuel tap to the OFF position, slide down the 
hose clamp, and pu ll the fuel hose off the tap. 

• Unhook the rubber retaining band. 
• Lift up the rear of the fuel tank and pull off the fuel 

tank. 

Installation 
•Mount the fuel tank. 
•Replace the rubber retaining band. Hook the seat 

stopper, and replace and lock the seat. 
• Fit the fuel hose back onto the fuel tap, and slide the 

clamp into place. 

FRONT WHEEL 
Removal: 
•Disconnect the lower end of the speedometer cable 

with pliers. 

•Remove the adjuster from the lower end of the front 
brake cable, and pull the cable free from the front 
brake panel. 

•Remove the axle nut and lock washer. 
• Using a jack under the engine, take out the axle and 

remove the front wheel. 

Installation 
•Replace the front wheel. Be certain that t he ridge on 

the front fork fits into the s lo t on the brake paneL 
· Tighten the axle nut with 3.4~4.6 kg-m (25 ~33 ft-lbs) 
of torque. The axle has the lock washer. 

• Turn the front wheel inserting the speedometer cable 
so that the tongue of the speedometer p inion will seat 
in the groove in the end o f the cable. 

• Moun t the front brake cable, dust cover, brake cable 
jo int and adjuster o nto t he brake p a nel. 

• Adjust the front brake (Pg. 14). 

Front Brake Disassembly 
•Pul l off the brake panel. 
•Remove the brake shoes by pulling up at th e center of 

the linings. 

•Remove the springs to separate the two brake shOCS­
•l f the front brake panel oil seal is deteriorated °' 

damaged, remove and replace it w ith a new one. 
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• Pull 11111 lh 11ont huh l(rt',l\l.' •,11, 
• 1 ll I rnll\,r the right ,1!.lt• huh hc.ul11K, 111-.crl ,1 met.ii rod 

1h11l11Kh from tht' IH,11..r p,111l'I , 1d ,lllll L,1 td1 it on ~he 
.Jlk nl the hr,mnK, ,111!.l 1rmnvr the bc.ir111g hy tdpping 

nly .iround t.hc hearing inner''"-''· 

I /-r @j 
- I / 
' I - / ., 

• Remove t.hc dist.ancc collar, and remove I.he o t.her 
bearing by Lilpping evenly around I.he bearing inner race. 

Front Hub Assembly 
• See Pg. 92 for lubrication information. . 
•! m t.all the left bearing using a press or wheel beanng 

driver (special tool) . 

.-.----:?5'700· 
i // 

• Replace the distance collar. 
•Install t.he right bearing using a press or wheel bearing 

driver (special tool). 

•Replace the grease seal with a new one using a metal 
rod or suitable tool. 

• Replace the hub collar and grease seal cover. 

REAR WH EEL 
Removal : 
•Prop the motorcycle up by pl<.1cing a box or some Other 

suitable object under the engine. 
• Remove the co tter pin, torque link bolt, nut and lock 

washer to free t he torque link from the brake panel. 

\ 

/ 

• Take off the adjusting nut on the brake rod to free the 
brake rod from the brake cam lever. 

•Remove the drive chain (Pg. 31 ). 
•Remove the axle nut and the sleeve nut. 
NOTE: If you do not disassemble the rear coupling 
after, it is not necessary to remove the drive chain 
and sleeve nuL 

•Pull out the axle, removing the right collar whilt 
dropping out. the wheel . 

Installation 

•Replace I.he rear wheel assembly, making sure that 
I.he collar is at the right side of the brake panel. 

-Check to see I.hat a chain adjuster is located at each 
end of the axle. 

•Replace the torque link and tighten the nut loosely. 
The torque link bolt has a nut and lock washer. 

•Replace the drive chain (Pg. 31 ). 
•Tighten the axle nut with 3.4 ~ 4.6 kg-m (25 ~ 33 

ft-lbs) of torque. 
•Tighten the sleeve nut. 
•Tighten the torque link nut with 2.6 ~ 3 .5 kg,m (19 
~ 25 ft-lbs) of torque. Put the cotter pin throogt, 
the torque link bolt. 

•Mount the brake rod, spring, and adjusting nut CJl 
the brake lever. 

•Adjust the rear brake (Pg. 14). 



Rear Hub Disassembly 
• Pull off the coupling. 
• ln~cn a metal rod into 1hr hub from the brake side, 
,md remove the hc,,rin~ h'y 1,1pping evenly around the 
t~ aring inner ral.'.e. 

• Remove the di,1a11u· 1..ollar. 
• Insert ,l metal rod into the hub from the co upling si de, 
,ct the rod to the inner r<1ce of the bearing, dnd rem ove 
the o ther bed ring by tapping even ly around the bearing 
inner race. 

Rear Hub Assembly 
• See Pg. 92 for lubrication information . 
• Install the left bearing using a press or wheel bearing 
driver (special tool). 

Rear Hub 
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• Replace the di~t,ince collar. 
• lnqall the right bearing using a pre\s or wheel bearing 

driver (special tool). 
• Replace the coupling. 

Rear Coupling Disassembly 
• Straighten back Lhe bent portions of the rear sprocket 

washers. 

•Remove the rear sprocket nuts (4) and both sprocket 
washers. 

• Pull off the rear sprocket. 

([j) ® 

) 

7JITTJ 

J 
r 

Q§;ff l) 

1. Axle 
2. Washer 
3. Collar 
4. Bolt 
5. Cam Lever 
6. Nut 
7. Indicator 
8. 0 Ring 
9. Brake Panel 

10. Camshaft 
11. Brake Shoe 
12. Spring 
13. Bearing 
14. Rear Hub 
15. Distance Collar 
16. Damper 
17. Bearing 
18. Bolt 
19. Coupling 
20. Sleeve 
;21. Bearing 
22. Grease Seal 
23. Collor 
24. Nut 
25. Rear Sprocket 
26. Washer 
27. Nut 



48 DISASSEMBLY 
• Pull \)ff th ,lt-r,r Imm 1lw 111,ldl' 111 1111' L1Hlpl lt1)l. 

• Pull otf the- I It ll1llar. 
• Pull oul th rr,11 huh ~lt',I"' ,1• ,11. 

• In , t nh•t.tl rl J 111111 lhl' h11h ,iJl' t1f til t! Loupllrll(, 
t th rnJ tn thr 11111 1 r,tll' uf thr bt•,ulnl(, ,lltcl 11' 11111 Vl' 

th l alinl( b 1.1pping rwn ly ,11 111111d till' ll(•,1!1111< l11111
•
1 

r,l C'. 

Re r Coupling Assembly 
P . 92 for lubrl ti n Informa tion. . 

• In t II lhc bearing u,ing ,1 pre, or wheel l>c,1rl11g dnw r 
( I~ to I). 

14 

• Replace the grease seal with a new one using a press 
or sui ta blc tool. 

• Replace the sprocke t, bolts (4), washers (2) and nuts 
(4), and then Lighten the nuts with 2.0 ~ 2.2 kg•m 
(14.5 ~ 16.0 ft-lbs) of torque. 

• Bend back the part of the washer ove r the side of the 
nuts. 

• Replace the left collar. 
• Replace the sleeve. 
Rear Brake Disassembly 
• Same a.s for front wheel (Pg. 44). 

TIRE, TUBE 
Removal: 
• Remove the wheel from the motorcycle {Pg. 44, 46). 
• Take ou t the valve core to let out the air. 
• Remove the valve stem nut. 
• Use a rubber mallet lo break the tire beads away from 

both sides of the rim. 
• Step on the side of the tire opposite the va lve stern, 

and start prying the tire off the rim near the valve 
swrn with tire Irons. Take care not to Insert the tire 
Irons 10 dMply that the tube gets damaged. 

•I< tnOV(' th 1,11 • wh 11 ()f) \ Id 11( it, 11,0 "pr a"'' 
•l 'ry Iii 111 ' nff th rlln . 

ln1toll11tlon: 
•l'ul ju, t nuu11h t1l1 In lhc lllh (II k tr, It'"''" S,lhna 

1.,1u11ht h lwo •n the ltre ,inti rrm, .ind imc:rt It Into 1• 

llru ,1 1 this pc,lnt, oven If rh 1lr w.,~ '-'lfflPlauit 
r moved from th rlrn. lni.crl lh v11lve u~m Into rt,, 
rim .ind ~crow lh nut on lc1mcly, 

• I( 1110 tlr WJ\ complc fy rarn11v d, pry one wa. 
b,11.k onto th rlm. 

• l'ry the o ther \Ide of the rlr onro th rim, UM!.tn, 
t1l tho ~I de oppo\lte the vJlv . Taki c,re not to ,,, .. ,1 
tho tlro lrona so dooply lhot the tube i,.t» dtmeged, 

-Check 1ha1 the tube Is not pin hod betw nth rlre,11d 
rlrn, 11nd then lnfliJle It 10 th· s111nd.ird pr Hur (Pi 
89). 

• Tighten tho valve slam nut,, 11nd put on tho v,lve 
cap. 

·•Mount thu wheal on the mo torc;yclo, 

RIM 
Removal : 
•Remove the wheel from the motorcycle (Pg. 44, 46). 
•Take the tire and tube off the rim {Pg, 48). 
• Tape or wire all the spoke inter cctlons rn !hat the 

spokes don't get mixed up, and un crew the nipple, 
from all tho spokes with a screwdriver. 

Installation : 
• Fil all the spokes through the holes, ,Jlld screw all the 

nipples onto the ~pokes, tightening them partially, 
• Suspend tho wheel by the .i'xlc, t1nd \CL up a dial gauge 

to measure rim runout. 



• Tightcn the spokes evenl so that the radial (out from 
the a le) runout is lcs than 0 .8 mm and the axial (side 
to idc) runout is less than 0.5 mm. 

9,\1a"e sure the poke arc t ightened evenl y. Standard 
t rque is 0 .2 ~ 0.4 kg-m ( 17 ~ 35 in-lbs) . 

• 1ount the tube and ti re 011 the rim, and mount the 
wheel n the motorcycle. 

SPOKE (breakage replacement) 
• Rrdu c the t ire <1ir pre, urc by .1 sm,111 ,11nount. 
• lns.ert the new ~po1'e through the hub, and bend it to 

meet the nipple. 
• lighten it with a spo1'e wrench. Standard torque is 
0.2~0.4 kg-m (17 ~ 35 in-lbs). 

• Inflate the tire to standard pressure (Pg. 89). 

HANDLEBAR 
Removal: 
• Take off the rear view mirror. 
• Slide the clutch lever dust cover out of place. 
• Loosen the lock nut on the clutch lever, an d screw 

in the adjuster. 
• Linc up the slots in the clutch lever, lock nut and 

adjuster. 
• Remove the carburetor cover. 
• Loosen the lock nuts, and back out the clutc h adjusting 

screw to give the clutch cable plenty of play. Free the 
inner cable from the lever. 

Adjuster 

Lock Nu 

Clutch Cable 

•Remove the straps (2) which hold the wiring to the 
handlebar. 

• Take out the ligj,t switch hou sing screws (2) and re­
move the light switch housing from the handlebar. 
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• Take out the mounting bolts (2) from each turn signal 
clamp and remove both turn signals. 

•Loosen the engine stop switch housin g screws (2), and 
loosen the front brake lever bolt. 

•Undo the handlebar clamp bolts (4), remove the clam ps, 
and slide the handlebar from the fron t brake lever 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. 

Installation: 
•I f the clutch lever and left handlegrip were removed, 

slide the clutch lever back on the handlebar, tighten 
its bolt with the lever at the proper angle, and glue 
a new left handlegrip onto the handlebar. 
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• lide the right ~itk llf 1he h.1ndlcb.1r throu~h the front 
bra~e k,er into the l'ngine ,top \Witch ,ind thro llle 
grip as-,cmbl~ {lhc throllle grip cJhlc rum .1bovc the 
front br.i~c ln1:1 ). ,1nd mount it 111 the LLimrs \O tha t 
the angle of the h,111Jlcb..u ,11citd1c, the ,inglc of the 
front for~ as \ho" n in i-,g. I(,~. I 01 quc for the han dle­
bar clamp bolts is 1.6 ~ 2.2 kg-m (11.5 ~ 16 ft-lbs). 

Each bol t has a lock washer. 

Throttie Control Cable 

• Tighten the engine stop switch housing screws, and 
tighten the front brake lever bolt. 

• Replace both tum signals. Each bolt has a lock washer 
and flat washer. 

• Replace the light switch housing. 
• Replace the straps (2) which hold the wiring to the 

handlebar. 
• Replace the rear view mirror. 
• Fit the clutch cable back into the clutch lever. 
• Adjust the clutch (Pg. 13). 

CLUTCH CABLE 
Removal: 
• Remove the choke knob, and slide the carburetor 

rubber cap up out of place. 
• Take off the carburetor cover and gasket 
• Remove the carburetor overflow drain (Fig. 52). 
• Loosen the clutch release lever lock nut, and back out 

the adjusting screw a couple of turns. 

• Pry open the tab that holds the tip of the clutch cable 
in place, and free the tip of the cable from the clutch 
release lever (Fig, 53). 

• Remove the spring, and pull the clutch cable free from 
the right engine cover. 

• Remove the strap that holds the clutch cable to the 
down tube. 

• Slide back the clutch lever du st cover. 
• Loosen the lock nut at the clutch lever. 
• Line up the slots on the clutch lever, lock nut, and 

adjuster, and then slip the cable out. 

Installation 
• Hook tht: clutch cable back to the clutch lever. 
• Be certain that the clutch cable runs through the 

cable guide on the handlebar clamp. 

• Route the clutch cable through the right engine cover. 
Replace the spring and connect the tip of the Cible 
to the clutch release lever. 

• Bend back the tab so that it holds the tip of the dutch 
cable. 

• Adjust the clutch (Pg. 13). 
• Replace the carburetor overflow drain at the bottolll 

of the right engine cover. 
• Replace the carburetor cover and its gasket , and tigttten 

the screws. 
• Slide the carburetor rubber cap down . Be sure that tht 

rubber extender fits properly on the idle adjusting sett•· 
• Install the choke knob. 
-Clamp the cable back on the down tube. 



THROTTLE CONTROL CABLE (Throttle, 
Carburetor, and Oil Pump Cable Unit) 

Removal : 

•Remove the choke knob, and slide the carburetor 
ru bber cap up out of place. 

• Take off the carbu re to r cover and gas ket. 
• Hold the kick peda l out o f the way wi th a screwdriver 

to faci litate removal of the oil pump cover . 

•Remove the oil pump cover. 
•Bend out the tab on the oil pump lever, and free the 

end of the oil pump cable from the lever (Fig. 50). 
• Slip the oil pump outlet hose out of the rubber fitting. 
•Pulling the rubber fitting free, pull the oil pump cable 

from the right engine cover. 
• Turn the fuel tap to the OFF position, slide up the hose 

clamp and pull the fuel hose from the ca rbureto r. 
•Remove the rubber gromme t from the front of the 

right engine cover, insert a sc rewdriver through the 
hole, and loosen the carburetor mounting bolt. 

•Pull off the carburetor. 

•Unscrew the carburetor cap and pull out the throttle 
valve assembly. 

•Pull the spring up from where it seats in the valve, 
and remove the inner cable free from the base of 
the throttle valve. 
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•Take ou t the engine stop switch hou.sing screws (2}, 
and slide the lower part of the housing a sho~t way 
down the switch lead . Slide the t~rottle cable tip out 
of the groove in the t hro ttle_ gri p . Pu ll the metal 
guide retainer out of the housing and free the cable. 

• Pull the carbureto r cable and oil pump cable from the 
carburetor rubber cap, and free the entire thro ttl e 
control ca ble fro m the mo torcycle. 

Installation 
• Run the lower end o f the carbure to r cabl e and o il pump 
cable through the wire coil, and pass the cables through 
the carburetor rubber cap. 

Carburetor Rubber Cap 

Oil Pump Cable 

Carburetor Cable 

J 
• Seeing that no cable gets twisted with another, clamp 

the throttle control cable to the top tube. 
• Route the throttle cable between the handlebar and 

the speedometer. 
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• I II thr thr o tt l grip mr t,11 ~uuJc hJlk into the 
cngin \ l ll J'l w,1td1 homrnl(, ,,nd -<'l llfr 11 in pl ,Jlt' wrth 
the reta iner The throttle cablr rum abo ve the front 
bral..e cable r,t the innrr cable tiack into the groove 
In the thro ttle gr ip. Replace the enl(inc \ top switch 
hou rng nd tighten the crews. 

• Insert the cable th rough the carbure tor cap and ~ixing 
hamber top. Compress the spri ng in to the ca p, rnsert 

the tip of the cable into the slot In the base of the 
throttle valve ba e, and sli p it to its rest posi tion . 

• Fit the throttle vJlvc and the c.irburc tor top b.tels in to 
the arburctor, Jnd rcw on the cJrburctor c,1p. 

-Check to cc thdt the Jrburctor o crflO\ grommet i~ 
properly po itloncd. 

• Repla e the CJrburetor. l ightcn the mountin~ bolt 
and put the rubber grommet b,1'-I,,. in to the lron t of 
the right engine over. 

• Fit the fuel hoe bJ 1,,. on to the CJrburt·tor, ,ind lidr 
do wn the lamp. 

• Route the oil pump inne r ._,,bk 1hr u h thr oil pump 
ddju ter. In tall the rubber f1 ttrn , 1th thr oil pump 
outlet ho e. Hool-. the oil pump inner 1.-,1blc n t the 
oil pump le er, and bend the Wb lM Is on to the rnd 
of the cJble. 

• Adjust the throttle c ntrol cable (Pg. 9). 
• Repla e thr carburetor co er Jnd g.i l,,.l't <1nd ti •hten 

the reW\, 

• R h oil pump 
•R e u I unk 1n 

nd l i&h l n the sa 
t (f>I. 4 ). 

FRONT BRAKE CABLE 
Removal 
• Remove the adJU\t.c r from the lower end of the froo1 

bra ke cahlc, .ind pul l the c,1ble free from the front 
bf .ake panel. 

• r rec the fr ont br dkc cable from the pla\t rc moo.mt 
thdt hold, 11 to the ~peedomctcr c.tble . ~lrdc bM: ~ 
front br,1ke lever duH <. over. 

Piastre Mount 

Dus 

• Loo en the lo k nut .it the f ron I br akc le ... er , •nd \C r 
in the J dju, tc r. 

• L11w up the , lo h o n the br.a l,,.c lev r , I nut, Mid 
Jdju ta, Jnd fret· the fron t br.al..c · dblc fr om the bn t 

lever. 

Installation 
• Run tlw lJble through the Ull.l , .tnd tht'n ~twcm 

the h,1ndlc bJr .111d ~pC't'domctcr. Rou t<' th<' .able tt1 
J minimum of tx-ndin~ o thJt the inner .abl<' u 
, lick \moolhl . 

• onm'l t the upper en J of the \.J bk bJ I... in to th br 4~t 

le, cr tht oul!!h the lot, on the br .al..c lc-.cr I nut 
Jnd Jdju~tcr. ' 

6 
k Nut Adjuate, 

7 

• lido b.a l th front br.al I ver du t o er. ROIi 
the bl th u h lh ir o I n lh handl b1r 

• lido the: ,.abl b I.. ll\10 lh<' pl, It mount to held tl 
• R pl.ac 1hc lo r p.a, I lho inner L•bl , pn 

·o, r, 1nd JO nl, ,rnd re in th ,djU')fitr. 
• dju l th fronl br1ko (Ps. 1 -t). 



SPEEDOMETER CABLE 
Removal 
• Un~rcw the upper ,1nd lower end, of 1he ~r,cedometcr 

cable with plier,. 

) 
dometer Ca~le 

/ 
• Slide the cable free from the plastic mount that 

holds it to the front brake cable. 
•Pull the cable free from the motorcycle. 

Installation 
•Run the speedometer cable through the wire coil 

on the steering stem base to the speedometer. 
• Screw the upper end of the cable to the speedometer 

with pliers. 
•Insert the speedometer inner cable into the speedometer 

gear housi ng while wrning the wheel so that the tongue 
of the speedometer pinion will seat in the slot in the 
end of the ca ble. Tighten the cable nut with pliers. 

•Slide the cable back into the plastic mount to hold it. 

HEADLIGHT 
Removal 
•Take out the retaining screw and pull the headlight 
unit out of its housing. 

Headlight Unit 

•Take out the mounting bolts and . let the headlight 
housing and headlight unit hang free. 
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I nrtal lat Ion 
• Replace the headlight housing, and tighten the mount­

Ing bolts. 
•Install the headlight unit in the housing and tighten 

the retaining screw. 
• Adjust the.headlight (Pg. 17). 

Headlight Unit Disassembly 
•Hold one thumb on one end of one of the springs (3) 

to keep it from flying off while prying the center up 
to remove the spring. 

•Remove the other springs the same way, and separate 
the sealed beam unit from the inner rim. 

•Remove the pivot screws, nuts, and lockwashers (2 ea), 
and the horizontal adjusting screw. A nut, spring, 
spring seat, and collar -come off with the adjusting 
screw. 

•Separate the outer rim from the inner rim. 

1. Headlight Unit 11 . Washer 
2. Screw 
3. Lock Washer 

12. Spring 
13. Nut 

4. Nut 
5. Outer Rim 
6. Inner Rim 

14. Rubber Damper 
15. Housing Insert 
16. Lock Washer 

7. Spring 17. Nut 
8. Sealed Beam Unit 
9. Adjusting Screw 

10. Collar 

18. Headlight Housing 
19. Mounting Bolt 
20. Washer 



H adl ght Untt A.uembly Notet 
1. Pl th .ealed bum unit into the Inner rim, fittiog 

the r~~d portion Into IU holder on the Inner rim . 
Thi, enwre that the pu t of tht seal~ be.am unit 
mar d · rop• will be on top after the headlight unit 
I mounted In th headllgtH houiing. 

Portion 

2 . Install ea.ch spring. Fit one end of the spring into 
place with the spring center on the unit edge, and 
then fit the other end into place using needle nose 
pliers. 

SPEEDOMETER 
Removal 
•Remove the headlight assembly (Pg. 53). 
• Unscrew the upper end of the speedometer cable with 

pliers. 
•Remove the nuts (2) from the bottom of the speed­

ometer mounting bracket. A flat washer and rubber 
damper come off with each nut. 

•Pull the speedometer up a little. 
•Disconnect the speedometer light lead to free the 

speedometer. 
Installation 
•Be certain that the rubber damper is on the speedometer 

bracket. Replace the speedometer cover over it. 
•Run the speedometer light lead up through the 

cover, and connect it to the speedometer. 
•Put a rubber damper, a flat washer, a lock washer and 

a nut on each stud, and tighten the nuts. 
•Fit the cable into the speedometer, and tighten its nut 
•Replace the headlight assembly (Pg. 53). · 

IGNITION SWITCH 
Removal 
•Remove the headlight assembly (Pg. 53). 
•Remove the fuel tank and the scat (Pg. 44). 
•Loosen the straps and disconnect the ignition leads. 
•Bend out the clamp that holds the lead to the ignition 

switch bracket. 

d q,e the ;giition sMtdl. 
•Take out the sere~ (2), _an rem d tidlten ~ 
•Put the ignition switLh into lhe pface, an 

screws. · h l d to s,ecme 
•Bend the clamp over the ignition sw,tc ea 

it. "" he •raps and connect them • Route the leads throuy, t s... , 
to the main harness. 

• Tighten the straps. 
•Replace the headlight assembly (Pg. 53). 
•Replace the fuel tank and the~• (Pg. 44). 
-Check that all the e lectricaJ equipment works properly. 

FRONT BRAKE LIGHT SWITCH 
Removal 
•Take out the retaining screw and pull the headlight 

unit out of its housing. 
•Disconnect the switch leads in the headli&fi t housing 

and pull the leads out of the housing. 
•Undo the strap on the right side of the handlebar, 

and free the leads. 

•Using a thin-bladed screwdriver or some other suitable 
tool, press in the front brake ligtlt switch tab which 
catches in the hole in the underside of the front brake 
lever body, and then remove the switch. 



Installation: 
• Put the front brake light switch back into the front 

brake lever body, with its tab side down. 
• Tighten the strap. 
• Reconnect the leads in the headlight housing. 
• Replace the headlight unit, and tighten the retaining 

screw. 

REAR BRAKE LIGHT SWITCH 
Removal 
•Remove the fuel tank and the seat (Pg. 44). 
•Pull off the oil tank cover. Take out the screws (2) 
and let the oil tank hang free. 

•Disconnect the rear brake light switch leads near the 
top tube. Loosen the straps, and bend out the clamp. 

• Unscrew the nut, pull off the switch, and remove the 
spring. 

Installation 
•Replace the spring, and then replace the rear brake 

light switch. 
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FRONT FORK 
Removal 
• Remove the front wheel (Pg. 44). 
•I f the shock absorber is to be disassembled after 

removal , loosen the shock absorber top bolt. Loosen 
the upper clamp bolt. 

•Loosen the lower clamp bolt. 

•With a twisting motion, work the shock absorber down 
and out. 

Installation 
•Apply a little oil to the inner tube. 
•Slide the 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. 

•Route the switch leads through the straps and connect 
them, and tight.en the straps. Bend the clamp over ,\ 
the switch leads. • 1, 

•Replace the oil tank, tighten the screws (3), and replace / 
the oil tank cover. 

•Replace the fuel tank and the seat (Pg. 44). I 
•Adjust the rear brake light switch (Pg. 16). 
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front fork 

1. Stem Head Bolt 
2. Washer 
3. Stem Head 
4. Outer Race 
5. Steering Stem 
6. Bolt 
7. Bolt 
8. Bolt 
9. Fork Cover 

(} 

26 
21) gq~.f.tZ:>v -::.r~~ 

10. Outer Tube 
\1. Top Bolt 
12. 0 Ring 
13. Washer 
14. Rubber Damper 
15. Cable Guide 
16. Rubber Damper 
17. Fork Cover Guide 
18. Spring 

r\_y 
_ _ !I'.?) 

~_..1--r\J; 
~ e.4--1\J} 

19. DustSeal 
20. Oil Seal 
21. Tube Nut 
22. Washer 
23. Slide Metal 
24. Gasket 
25. Drain Screw 
26. Bolt 
27 . Washer 

28. Bolt 
29 . Washer 
30. Nut 

----



• Tighten the upper clamp bolt wi th 1.6 ~ 2.2 kg-m 
(1 1.5 ~ 16 ft -lbs) of torque. If the Lop bolt was 
loosrncd during removal, tigh ten it wi th 1.5 ~ 2.0 
kg-m (1 1 ~ 14.5 f t-lbs) of torque. 

• Tighten the lower clamp bolt with 2.6 ~ 3.5 kg· m 
( 19 ~ 25 fl-lbs) of torque. 

• Replace the front whee l (Pg. 44). 

Disassembly 

•Remove the top bo lt, and pull out the spring. 

• Take the drain screw from the bottom o f th e outer 
tube, and drain the o il into a suitable container, 
pumping as necessary to empty out all the oil. Replace 
the drain screw. 

Drain Screw 

_, ,. 

• Sl ide the dust seal off the inner tube. 
-Cl amp the lower e nd of the fork in a vise. Wrap the 

tube nut with a piece of tire tube or rubber to prevent 
scra tching, and then loosen it with a chain wrench or 
pipe wrench. Slide off the tube nut. 

Chain Wrench 

\ 
\ 

Tube Nut 
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• Pull the inner tube out of outer tube. Pull the 
inner tube guide and O ring out of the tube nut by hand . 

• Remove the oil seal from the tube nut by some means. 

Assembly 
•Install a ne w oi l seal using the fron t fork oil seal driver 

{speci al tool). 

Fork Seal Driver 
57001-194 

ePut the O ring and the inner tube gu ide into t he 

tube nut. 
•Slide th e inner tube back into the o uter tube, 

replace the tube nut, and tighten it full y . Slide the 
dust seal into place. 

•Refill with 170 ~ 178 cc of new SAE 1 OW oil. Insert 
the spring with the relatively concentrated end at the 
top. 

•Replace the top bolt. 

STEERING STEM 
Removal 

•Remove the front wheel and front forks (Pg. 44, 55). 
•Take out the bolts (4) and remove the front fender 

from its bracke t. Take out the bolts (4) and re m ove 
the front fender bracke t from the s tem base. Each 
bolt has a nut, lock washer and fl at washer. 
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• T ke out tl,e tern head bolt and its washer. 
•Rem e the right and left fork covers, damper 

ru bb rs, fork cover guides and fork cover washers. 
• epara te the handlebar from the stem together with 

the tecri ng tern head, and let it hang free. 

• Ta ke out th e s teering stem lock nut using the stem nut 
wrench (spe cial tool), and then remove the steering stem 
b.i>e. As the stem is removed, some of the steel ball s 
will drop out of the lower inner race. Remove the rest. 

, 
Stem Nut Wrench 

57001-321 

• Rrmo111• th ,tc rinll t m dP, upp r Inn r r , And 
th 11 rlln1 ,11 th uop r .B \ IC I b II . 

tem C11p 

Inn 

Installation 
• Apply grease to the upper a nd lowe~ ou _ter ~aces' in 

the head pipe so that the steel ba lls will stick in place 
during stem insertion, and then repl ace the 2 upper 
and 23 lower steel ba ll s. 

•Insert the steering stem into the he ad p ipe , replace the 
upper inner race and steering s tem cap, and then tigh ten 
the steering stem lock nut. 

•Appl y a little oil to the inside of the damper rubber (4). 
•Position the hand lebar with a ll the wiring and cable\ 

to the front of the stern base. 
•Run the inner tube of each shock absorber up 

through its clamp in the stem base, dnd repl ace from 
the bottom, the rubber damper (smaller one ), fOl'k 
cover guide, fork cover, fork cover washer, and then 
the rub ber damper of each tube. l emporarily tighten 
the lower clamp bolt on each side to hold each sh ock 
absorber in place with its inner tube protruding about 
20 mm dbove the top of its fork cover. 

•No!e that the shock absorber whi~h hu the ri 
fitting Into the brake panel is th left shock ~ -



•Replace hte handlebar with the steering stem head, 
steering head bolt and its washer in place, and tighten 
the head bolt to 3.0 ~ 5.0 kg-m (22 ~ 36 ft-lbs) of 
torque. 

• Tighten the stem clamp bolt. 
•Replace the headlight assembly (Pg. 53). 
• For each shock absorber, loosen the lower clamp 

bolt that was tightened, and align the upper surface 
of the top bolt flange with the upper surface of the 
stem head ( Fig. 179). Tighten the lower clamp bolt 
with 2.6 ~ 3.5 kg-m (19 ~ 25 ft-lbs) of torque, the 
upper clamp bolt with 1.6 ~ 2.2 kg-m (11.5 ~ 16 
ft-lbs) of torque for each side. 

•Replace the front fender bracket and tighten the 
bolts. 

•Replace the front fender, and tighten the bolts. 
•Replace the front wheel ( Pg. 44). 
• Adjust the steering (Pg. 14). 

STEERING STEM BEARINGS 
Removal: 
•Remove the steering stem (Pg. 58). 
• To remove the outer races pressed into the head pipe, 
insert a bar into the head pipe and hammer evenly 
around the circumference of each race to drive it out. 
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• Turn the steering stem and stem base upside down. 
Wrap the steering stem with a piece of cloth, and clamp 
it in a vise. Hammer the lower inner race to drive it out. 

Installation 
• Apply oil to the outer races, and drive them into the 

head pipe using the steering stem cap driver and the 
bearing driver holder (special tools). 

•Apply oil to the lower inner race, and drive it onto the 
steering stem using the steering stem bearing driver 
(special tool). 

•Replace the steering stem (Pg. 58). 
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NIN RM 
Rm 
• Rrmn,t thl' rr .u "" rl 1ri:. 46). 
• f'm ,~ lhr l"",U \ti · I.. .:alnorbcr bottom mountlnR 

bolt b h b It h.a J loc i.. w .;a her . 
• ~n the rur .Joi I.. ab orbcr upper moun ting nuts. 
• R m \'t th pl t shaft nuund pull out the pivot shaft. 

• Pull the swing arm free from the motorcycle. 
• T;ike out the screws (3) and the bolt, and remove 

the chain guards. 
• Remove the cotter pin, nut, lock washer and torque link. 

Installation 
• Replace the torque link and tighten the nut loosely. 
The torque link bolt has a lock washer and nut. 

• Replace the chain guards, and tighten the screws and 
the boll 

• Replace the swing arm, and slide in the pivot shaft, 
and then tighten the pivot shaft nut with 4.0 ~ 6.0 
k.g-m (29 ~ 43 ft-lbs) of torque. 

• Replace the rear shock absorbers and tighten the 
bottom mounting bolts with 2.6 ~ 3.5 kg-m (19 ~ 
25 ft-lbs) of torque. 

• Tighten the rear shock absorber upper mounting nuts 
which were loosened with 2.6 ~ 3.5 kg-m (19 ~ 25 
ft-lbs) of torque. 

• Replace the rear wheel (Pg. 46). 
• Tighten the torque link nut with 2.6 ~ 3.5 kg-m (19 
~ 25 ft-lbs) of torque. Put the cotter pni through 
the torque link bolt. 

Disassembly 
• Using a metal rod and hammer, tap out the bush from 
e~h side of the swing arm. 

Auembty 
• Rcpt cc the txnhe!> with new one, if either °"' i1 

dctcnor.ttctl or ddmJgr:d, or if it had to be rem~td 
fo r \Omc rc,non. rir\l apply oil to the bu\he\ ind 
then, in\t.al l them with a prcn. 

REAR SHOCK ABSORBER 
Removal 
• Take off the cap nut from the top and the bolt from 

the bottom of the rear shock absorber. 
• Slide the bottom out of its bracket and then pull oH 

the absorber. 

Installation 
• Fit the rear shock absorber on its stud. 
• Tighten the upper mounting nut with 2.6 ~3.5 kg-m 

(19~25 ft -lbs) of torque. 
•Replace the bottom mounting bolt and lock washer, 

and tighten the bolt with 2.6 ~ 3.5 kg-m (19 ~ 25 
ft-lbs) of torque. 
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Maintenance 
AIR CLEAN ER 

A properly cared for air cleaner ensures th at only 
clean, filtered a,r is supplied through the carbure to r into 
the engine. If the air is supplied direc tly with out 
filtering. no t only will dirt and dust from the air plug 
up carburetor passages causing the engine to run poorly, 
but also the dust that enters the engine will act like 
grinding compound wearing do wn the cylinder, piston 
and rings. If the air cleaner element is dam aged or too 
coarse, the result will be the same as though no clement 
were used. 

An ai r cleaner element clogged with dirt chokes the 
air supply to the engine, resul ting in an ove rl y rich fuel/ 
air mixture and inefficient combustion. This in turn · 
causes overheating from carbon build-up, reducing engine 
power. 

Air Cleaner 

0 
3 

/ ·· 
I 

2 

1. C.ap 5. Paper Filter 
2. Duct 6. Sponge Filter 
3. Body 7. Intake 
4. Gasket 

Cleaning and replacement 
The air cleaner element must be cleaned periodically 

(Pg. 118). In extremely dry, dusty areas, the element 
will used to be cleaned more after. After riding through 
rain or no muddy roads, the element should be cleaned 
immediately. 

Remove the air cleaner element (Pg. 23), clean the 
filters in a high flash -point solvent. After the filters are 
clean, squeeze the sponge filter dry, and shake the paper 
filter dry or blow it dry with compressed air from the 
inside. 

Since repeated cleaning coarsens the element, replace 
it with a new one periodically (Pg. 118). Also, if there 
is a break in the element materia l or any other damage 
to the element, replace the element with a new one. 

CARBURETOR 
The carburetor (Fig. 199} performs the function of 

mixing the fuel and air in the proportions necessary for 
good engine performance at varying speeds and loads. 
In order for it to function satisfactorily, it must be 
kept well adjusted and maintained. The carburetor 
cable (Pg. 9) and idle speed (Pg. 10) adjustments are 
covered in the Adjustment Section. The discussion here 
concerns the fundamentals of carburetor operation, fuel 
level adjustment, and the cleaning and replacement of 
carburetor parts. 

Carburetor Cross Section 

1. Adjuster 
2. Spring 
3. C.arburetor Top 
4 . Carburetor Cap 
5. Spring 
6. Carburetor Body 
7. Throttle Valve 
8. Pilot Jet 

9 . Jet Needle 
10. Needle Jet 
11 . Washer 
12. Main Jet 
13. Float 
14. Valve Needle 
15. Valve Seat 
16. Air Jet 

. One of the basic principles of carburetor operation 
~s tha t the pressure exerted by a moving body of air 
ts less than a tmospheric pressure. As the engine draws 
air in thro ugh the carburetor bore, the air pressure in 
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the carburetor bore is less than the air pressure in tl~e 
float chamber which is at atmospheric pressure. This 
difference in ;ir pressure forces the fuel up th ro~gh the 
passages into the carburetor bore where it is t~en 
atomized by the air flowing at high speed to ~he _e n~1ne. 

Another import.int principle is the Venturi Pnnci~le, 
which ~tates that when an ,1ir passage n,1rrows, rno~ing 
air flows faster, c :--.erting even less pressure. Especially 
at lower speeds the amount of the cutaway o n_ ~he 
throttle valve makes use of this principle in determining 
the ~peed and thus the pressure of the air pass ing be low it. 

The amount of fuel passing through a jet depen~s 
both on the size of the 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 dimen­
sions of the passage (varied with the throttle valve) just 
above the jet. 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 adjusted, the carburetor meters (measures) the 
f uel and air in the correct proportions at different 
throttle openings. 

The ratio of the fuel to air at different throttle 
openings is set through carburetor design by a number 
of interrelated factors. 

air screw 0 ~ 1/ 8 throttle 
1
/s ~ 1/4 throttle 

1
/4 ~ 3/4 throttle 

3
/4 ~ full throttle 

throttle valve cutaway, air screw 
jet needle position 
main jet size 

The carburetor specifications (Table 2) have been 
chosen for best all around performance. 

Carburetor trouble can be caused by dirt , wear, mal­
adjustment, or improper fuel level in the float chamber. 

dirty or damaged air cleaner can also alter the fuel to 
air ratio. 

The following explanation of the functioning and 
maintenance of the carburetor covers the four main 
systems for fuel regulation and supply: the starter 
system, which supplies the necessary rich mixture for 
starting the e ngine; the pilot system, which supplies 

Table 1 Mixture Trouble Symptoms 

Poor running 
Overheating 
Exhaust smokes excessively 

·Table 2 Carburetor Specifications 

Main Needle Jet 
Type 

Jet Jet Needle 

VM 0-2 4EJ12-3 
19SC 

77.5R 

Pilot 
Jet 

15 

f I · · h main system, which uc a t idling and low speeds, t e d h fl 
· · h eeds· an t e oat su pplies fuel at medium and h1g sp ' 

1 . . . f I at a constant evef ~ys tem, wh ich ma1nta1ns the ue 
in the float chamber. 

Starter System 
Fig. 200 shows the starter system, which includes the 

starter jet (J) , starte r pipe ® , and s tar~er plunger <;D . 
The starter system is used fo r s tarting to provide 

the exceptionally rich fuel /a ir ratio . th~t is necessary 
to enable easy starting when the eng1_ne 1s cold. When 
starting the engine, the throttle valve rs left closed, and 
the starter plunger is pulled fully open by ~e ~hoke 
knob. Since the throttle valve is closed, a high intake 
vacuum (low pressure or sunction) is deve loped at the 
engine side of the carburetor bore. The starter plun~, 
when raised, opens up the starter passage and an arr 
hole so that they connect to the engine side of the 
carburetor bore. The intake vacuum from the engine as 
it is kicked over draws in air through this air hole and 
fuel from the float chamber through the starter 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 i t rises in the starter passage. This small 
amount of ai r prepares the fuel for better atomization 
once it reaches the plunger chamber ( the area just below 
the raised plunger) where the fuel m ixes w· air 
drawn in through the air hole. This mixture iS1hen 
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 property, the 
throttle must be kept closed so that sufficient vacuum 
can be built up at the starter outlet. Also/ die choke 
knob must be pulled fully up so that the starter plunger 
will fully open up the air hole and starter passage 
to the carburetor bore. Clogged starter pipe air bleed 
holes will cause insufficient atomization, thus impairing 
starter efficiency. Fuel mixture trouble results if, due to 
dirt, gum or a defective spring, the plunger does not 
seat properly in its rest position after the choke knob is 
returned. 

Throttle Valve Air Design Service 
Cutaway Screw Fuel Level Fuel Level 

1½ turns 
27~29 mm 2.0 out 3~5mm 

,, 



Starter System 

1. Starter Plunger Rubber Cap 
2. Spring 
3. Starter Plunger 
4. Air Hole 
5. Starter Passage 
6. Starter Pipe 
7. Starter Jet 

Cleaning 
Remove the float bowl, and blow the starter pipe and 

the starter jet clean with compressed air. Do not clean 
them with wire or any other hard object which may 
cause damage. 

Remove the starter plunger, and clean it with a high 
flash-point solvent. 

Pilot System 
Fig. 201 shows the pilot system, which includes the 

pilot jet s , air screw 11 •, pilot outlet passage ( 3 • , and 
pilot jet passage 1 • • 
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Pilot System 

1. Air Screw 4. Pilot Jet Passage 
2. Spring 5. Pilot Jet 
3. Pilot Outlet Passage 

The pilot system determines the operation of the 
carburetor from O to ¼ throttle opening.' Al small 
throttle openings, almost no fuel is drawn through the 
main system due to insufficient air flow past the needle 
jet. Instead, the fuel is drawn through the pilot jet 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 outlet. 
The low position of the throttle valve restricts the 
carburetor bore air flow preventing it from relieving 
the low pressure created by the engine around the pilot 
outlet while the venturi effect (i.e., the narrower the 
air passage, the faster the flow of air) at the engine 
side of the throttle valve further reduces the low pressure 

I • 
. _Up to roughly /s throttle valve opening, the fuel as 
1t 1s drawn out of the pilot jet located within the pilot 
i~t passage, mixes with both air drawn in through the 
air screw controlled air passa~ and through the part 
of the pilot jet passage that connects to the carburetor 
bore. However, as the throttle valve rises further air 
to the pilot jet 1s drawn in only through the air s~rew 
controlled air passage, and the fuel exits through both 
the pilot outlet passage and the pilot jet passage. This 
change of role for the upper part of the pilot jet 
passa~ is caused by the increased carburetor bore air 
flow, the speed of which at lower speeds is set by the 
throttle valve cutaway. Once the throttle valve rises 
it no longer concentrates the low pressure area.around 
just the pilot outlet. 
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The purpose of the pil o t sys tem is to provi de the 
rich fuel /air mixture necessary al low engine speed. 
The pil ot sy tern mixture consists primarily of the fuel 
measured o ut by the pil o t jet and the air let in pa5l 
the air screw. Since the size o f the pi lot jet opening is 
fixed lhe fuel to air ra tio is controll ed by lhc posi tion 

' of the air screw. 

Flow Characteristic 

., 
:::, 

LL.. 

P1lo1 - -
Ma,n -- ­
To1al --

0 Throttle valve open ing 

Fig. 202 shows throttle valve opening versus fuel 
How for the main and pilot systems. If trouble occurs 
in the pilot system, not only are starting and low speed 
running affected, but the transition from pilot to 
main system is not smooth as the throttle is opened, 
causing a drop in acceleration efficiency. Pilot system 
trouble might be due to maladjustment; a dirty or loose 
pilot jet, or clogging of the pilot outlet passage, pi lot 
jet passage, or air screw air passage. 

Cleaning and replacement 
Wash the pilot jet with a high flash-point solvent, 

and blow it clean with compressed air. Also use com­
pressed air to clean the pilot outlet passage, pilot jet 
passage, and air screw air passage. If necessary, use a 
bath of automotive type carburetor cleaner. Do not 
use wire for cleaning as this could damage the jet. 

Remove the air screw, and check that the tapered 
portion is not worn or otherwise deformed. If it is, 
replace the screw. 

\_ Air Screw 

Main System 
Fig. 204 shows the m.iin system , which con sists of the 

main jct 11, needle je t CD, jet needle (I , throttle valve 
".D, an d ai r jet ~ . . 

From about ¼ throttle o pen ing, the air flow past 
the needle jet outlet is sufficient to cause most of the 
engine's fuel supply to be drawn through the main 
sys tem. Fuel passes through the main jet_holder and the 
main jet, through the space in the needle 1et not blocked 
by the jet needle, and into the carbure_to r bore, where it 
is atomized by the air flow to the engine. 

On one side of the needle jet is a hole to admit the 
ai r measured by the air jet. Th is air mixes with the 
fuel in th e needle je t to prepare the fuel for better 
atomiza tio n in the carburetor bore. 

The I ower p ortion of the jet needle is ~ pered and 
extends down in to the needle jeL It is fixed to the 
thro ttle valve and thu s rises up in the needle jet as 
the thrott le ~alve rises. At ¼ throttle opening, the 
tapered portion of th e need le starts coming up out of 
the jet, which increases nee dle to jet clearance and 
thereby increases the amoun t of fu e l that can pass up 

through the jet. 

Main System 

6 

1. Mai n Je t 4 . Jet Needle 
2. Washer 5. Thrott le Valve 
3. Needle Jet 6. Air Jet 

Throttle Valve 

Cutaway 



The amount of fuel drawn out of the needle jet is 
al\O influenced, particu larly dt lower speed~, by the 
amount of wtaway on the throt tle valve. rhe amount of 
this cutaway, which i~ on the in take sit.le of th e throltle 
valve, helps define the size of the air passage direc tl y 
above both the pilot jet passage and needle jct outl ets. 

Al near full thro t tle openi ngs, the cross-sec tional arcd 
of the needle to jct clearance becomes grea ter than the 
cross-sectional area of the main jet. At th ese openings, 
the fuel drawn up into the carbureto r bore is limited 
by the size of the main jet rather than th e needle to jet 
clearance. 

Trouble in the main system 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. On the other hand, a rich condition will be 
caused by clogging of the air jet, its air passage, or 
the air hole in the needle jet; by needle jet or needle 
wear (increasing clearance); by a loose main jet; or a 
loose needle jeL 

Cleaning and replacement 
Disassemble the carburetor and wash the throttle 

valve, 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. Do not use wire 
for cleaning as this could damage the jets. A worn 
needle jet or jet needle should be replaced. 

NOTE: The last number of the jet needle number ("3" 
of 4EJ 12-3) is not stamped on the needle, but is the 
number of the groove in which the clip must be installed . 
The groove numbers are counted from the topmost 
groove, 5 being the lowest groove. 

@~rJ:oEf !!ot::/
1
i:x~a~~tt ~nm:~s~:~s 

th
;i~lpeb~fii~ 

creased, and the engine may suffer serious damage 
which could result in a crash. 

Jet Needle 

Grooves 
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Float System 
Fig. 207 shows the fl oa t system, which consists of the 

fl oat CD , fl o;i t valve needle (jJ , and float valve seat Q) . 

Float 

1. Valve Seat 
2. Valve Needle 
3. Float 

The float system serves to keep a more or less fixed 
level of fuel in the carburetor float' chamber at all times 
so that the fuel mixture to the engine will be stable. 
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 mix ture. 
If the level is set too high, the fuel can be drawn up too 
easily, resulting in too rich a mixture. 

The fuel level is defined as the vertical distance from 
the center of the carburetor bore to the surface of the 
fuel in the float chamber. The fuel level is maintained 
at a 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, closing 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 
If the motorcycle exhibits sumptoms of improper 

fuel mixture. measure the service fuel level. 
Turn the fuel tap off, and remove the carburetor 

cover. Remove the float bowl and install in its place 
the fuel level measuring device (special tool). Hold 
the plastic tube against the carburetor body, and tum on 
the fuel tap. The fuel level in the plastic tube should 
come up to 3 ~ 5 mm below the edge of the carburetor 
body. 

If the fuel level is incorrect, remove the carburetor 
(Pg. 26 ), and then remove the float bowl and float. 
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Fu el l evel Measurement 

3 ~ 5 mm 

P/N 57001 -203 

Bend the tang on the float a very slight amount to 
change the fuel level. Bending it down towards the 
float valve (see photo) closes the valve sooner and 
lowers the fuel level. Bending it up away from the 
float valve raises the level. After adjustment, measure 
the fuel level again and readjust if necessary. 

Cleaning and replacement 
If dirt gets between the needle and seat, the float 

valve will not close and fuel will overflow. Overflow 
can also result if the needle and seat become overworn. 
If the needle sticks closed, no fuel will now 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. 
Blow out the fuel overflow pipe with compressed air. 

Examine the float, and replace it if damaged. If the 
needle is worn as shown in the diagram, replace the 
needle and seat as a set. 

Needl e Valve 

Rr·· L , 
Good 

Bad 

CYLINDER, PISTON 
The cyl inder be ing par t of the combustio n c:~amber, 

' h""h t mpera tures. Since ex-is subjec ted to ex tremely 16'' e . 
. . t th shape o f the cyllnder cessive heat can se ri ously d1stor e . 

• 1- d ·s made of aluminum or cause piston se izure, the cy m er 1 . . 
· · d the ou t51de 1s finned alloy fo r good heat conduc tion, an 

. d' · u rface for be tter cooling to increase the heat r<1 1ating s . . 
ff. . Th ELECTRO FUSE cyllnder 1s used on e 1c1ency. e . 

this engine. This cylinder is better t~an conventi~nai 
cylinders in heat conductivity, wea r resistance, and ligh t 
weight. 

Cylinder Construction 

DD 
Scavenge 
Ports 

The gas transfer and exhaust a rc performed by five 
transfer (scavenge) ports <1nd one exhaust port providtd 
in the cyl inder. ·1 he e po rts dre o pened up to and 
closed o ff from the combustion cham ber by the pi\ton 
as it moves up and down inside the cylinder. The 
port timing, determine d by the port s iLe ,md position in 
rel ati on to the moving piston, h as been chosen~ that 
the tramfcr of the fucl/dir m ix ture from the cr.nk 
chamber and the expulsion of the burned gase1 from tht 
combustion chamber are timed for the most efficient 
engine performance. The Intake proce1s o n the other 
hand, is not carried out through an in take port in the 
cylinder, but Is perfo rmed by a ro tary disc which open~ 
and closes an intake port in th~ side of the ~rankca~. 



Port Timing 

TDC 

Intake close 
55° ATDC 

Exhuast close 
84° 30' ABDC 

Exhuast open 
84° 30' BBDC 

lnt.ike open 
120° BTDC 

Scavenge open 
59° BBDC 

Scavenge close 
59° ABDC 

Port Measurement 

BOC 

Cylinder Top 

r bhmtPon 1 
o E t rff j'"~ o1 ---+-=-+--9 

The piston is made from an al uminum all oy, which 
expands an d di storts sligh tly from heat during engine 
operation. So that the pis ton will become cy lindrical 
after heat expansion, it is designed such that, when cold, 
it is tapered in towards the head and is ellipti cal rather 
than perfectly round. The piston di ame ter is made so 
Lhat there is enough clearance betwee·n the pi ston and 
cylinder to allow for expansion. 

Two piston rings arc fitted into grooves ne ar the top 
of the piston so that gas doc~ not e\Cdpc between the 
piston and the cylinder wal l intu the crank chamber. 
lhe piston rings arc the Keystone type, the upper 
)Urface of which slanb approximately 7°. To dccommo­
ddte the Key stone ring, the upper surface of the piston 
ring groove also slants approximately 7°. 

Table 3 Port Measurement 

A B C D 
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The use of the Keystone ra ther than the standard 
ty pe provides a belt.er compression se al , reduces the 
possibility of the rings st1ck1ng, and all ~ws for bette r 
hea l transfer from the piston to the cylinder. 

Keystone Ring Grooves 

Piston Ring 

At the time of combustion, combustion gas pressure 
presses the ring down in its groov~ and at the same ti~e 
forces it tightly against the cylinder wall due to its 
slanted surface. Thi s use of combustion gas pressure 
minimizes gas combustion bl owby which, if excessive, 
impairs engine effic iency, allows comb~stion gu~ residue 
to accumulate causing the rings to stick, and interferes 
with heat transfer. Also, as the piston moves up and 
down the slanted surfaces cause a rapid fluctuation in 
ring/l; nd ·clearance resulting in a cleansing effect which 
inhibits the accumulation of gum residue. 

Ring/Land Clearance 

Cylinder Cylinder 

The full floating type of piston pin is used 10 connect 
the piston to the conn ec ting rod. The middle part of the 
piston pin passes through a caged needle bearing fitted 
into the small end of the connec ting rod, an d a snap 
ring is fitted at each end of the piston pin in a groove to 
prevent the pin from coming out. Since the pin is the 
full fl oatin g type, a small amount of clearance exists 
between the piston pin and the piston when the engine 
is a t normal operatin g temperatures. 

I E F G 

13.1 ~ 13.7 mm 20.3~20.9 mm 10.7 ~ 11.3 mm 42.1 ~43 .1 mm 131 .9~32.5 mm 32.4~32.8 mm 22.3~22.9 mm 
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Proper inspection and maintenance of the cylinder 
and piston include checking the compression ; removing 
carbon from the piston head, piston ring grooves, and 
cylinder exhaust port; and checking for wear and proper 
clearance during top end overhaul . Heavy carbon 
deposits in the combustion chamber raises compression, 
which result in overheating, detona ti on, and preignition. 
A worn cylinder, worn piston , or worn or stuck piston 
rings causes a loss of compression from gas blowby past 
the rings since the rings will not form a satisfactory 
seal between the piston and cylinder wall during com­
pression. This gas blowby will result in difficult starting, 
power loss, excessive fuel consumption, and possibly 
engine destruction. A worn piston pin causes piston 
slap, which will result in accelerated piston and cylinder 
wear. 

Engine problems may be caused not only by carbon 
deposits and wear or damage to the engine itself, but 
also by poor quality fuel or oil, improper oil, improper 
fuel /air mixture, improper supply of oil, or incorrect 
1gnll1on urning. Whenever knocking, pinging, piston 
slap, or other abnormal engine noise is heard, the 
cause should be determined as soon as possible. Neglect 
of proper maintenance will result in reduced engine 
power and may lead to accelerated wear, overheating, 
detonation, piston seizure and engine destruction. 

Compression measurement 
A compression test is very useful as an aid in deter­

mining the condition of the engine. Low compression 
may be due to cylinder wear; worn piston ring grooves; 
worn, broken, or sticking piston rings; cylinder head 
leaks; or damage to the engine such as piston seizure. 
Too high a compression may be due to carbon build-up 
on the piston head and cylinder head. 

Before measuring compression, check that the cylinder 
head is tightened down with 2.2 kg-m (16 ft-lbs) of 
torque, and then thoroughly warm up the engine so 
that engine oil between the piston and cylinder wall 
will help seal compression as it does during normal 
running. While the engine is running, check that there 
is no gas leakage from around the spark plug or the 
cylinder head gasket. 

Stop the engine, remove the spark plug, and screw 
the compression gauge hose securely into the spark plug 
hole so that there will be no leakage. With the throttle 
fully open so that air can flow freely to the engine tum 
the engine over sharply with the kick starter several 

1

times 
unt il the compression gauge stops rising. The compres­
sion is the higtlest reading obtainable. 

Table 4 Cylinder Compression 

Standard Service Limit 
9.8 kg/cm 2 6.9 kg/cm2 

(139.5 psi) (98.1 psi) 

Cylinder, piston decarbonization 
Carbon readily accumulates around the cylinder C\· 

haust port, which reduces exhaust efficiency. To remove 
the carbon, take off the cylinder (Pg. 24 ), and scrape 
out the carbon from the exhaust port carefully. At thii 
time, the muffler should also be inspected and cleaned 
out if necessary (Pg. 100). 

~ 

J. 

Built-up 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 pi~to~ head, 
remove the piston (Pg. 24 ), 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 lo stick. Remove the rings (Pg. 24 ), 
and clean out any carbon deposits using the end of a 
broken piston ring or some other suit.able tool. 



CAUTION: 
1) When removing carbon, take ample care not to scratch 
the cylinder wall , the side of the piston , or the piston 
ring grooves. 
2) Never clean the piston head with the engine assembled. 
If the ·carbon is scraped from the piston head with the 
cylinder left in place, carbon particles will unavoidably 
drop between the piston and cylinder 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. piston, cylinder, crankshaft bearings, and 
oil seals. 

Cylinder, piston wear 
Inspect the inside of the cy linder for scratches and 

abnormal wear. If the cylinder is damaged or badly 
worn, replace it with a new one. 

Take a front-to-back measurement at the location 
shown in Fig. 219 to check cylinder wear. If the 
cylinder inside diameter measurement exceeds the service 
limit, the cylinder must be replaced with a new one since 
the ELECTRO FUSE cylinder cannot be bored or honed. 
NOTE: Whenever the piston or cylinder has been re­
placed with a new one, the motorcycle must be broken­
in the same as with a new machine. 

Cylinder Diameter Measurement 

25 mm 

DD 

Table 5 Cylinder Inside Diameter 

Standard Service Limit 

49.499~49.514 mm 49.58 mm 

Cylinder Gauge 

~ 
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Me,isure the outside diameter of the piston 5 mm 
up frorn the bot tom of the piston dl a right dngle to 
the direction of the piston pin. If the measurement 
i~ under the service limit, replace the piston. 
NOTE: /\bnormal wear such d\ d mdrked diagonal 
p,ittern ,1c ro~~ the pi\ton skirt m,1y mean a bent connect­
ing rod or ,1 misaligned crankshaft. 

• I 

Table 6 Piston Diameter 

Standard Service Limit 

49.477 ~ 49.492 mm 49.37 mm 

Piston/cylinder clearance 
The piston to cylinder clearance is measured when­

ever the piston or cylinder is replaced with a new one. 
The standard piston to cylinder clearance must be 
adhered to whenever the cylinder is replaced . However, 
if only the 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 meas­
urements and then computing the difference between 
the two values. Measure the piston diameter as just 
described, and measure the cylinder diameter at the 
very bottom of the cylinder. 

Table 7 Piston/Cylinder Clearance 

Standard 

0.017 ~ 0.027 mm 

, Piston/cylinder seizure 
Remove the cylinder and piston to check th e damage. 

If there is only slight damage, the piston may be smooth­
ed with #400 emery cloth, and any aluminum deposi ts 
removed from the cylinder with ei ther #400 emery 
cloth or light honing. 



70 MAINTENANCE 

Piston ring, piston ring groove wear 
Vi\uall~ ,n~pcct the pl\ton ring .ind the pi\ ton ring 

groo\t~\. If the ring, Jrc worn uncHnl\ o r dJmJgcd, they 
mu~t be rcpla1..ed. If the p1 ton 11ng grooves arc worn 
unevenly or d.im.igcd, the piston must be rcpl dced and 

fi tted w,u, new rings. 
When new rings arc being fitte d int o an o ld pi ston , 

lhcck for uneven groove wear by inspec ting th e r ing 
,!ling. 1 he ring~ should fi t perfec tly p arallel to th e 

groove surfaces. If not, the pis to n mu st be replaced. 
Be wre to use tJ,e Kc tone rings. 

Piston ring end gap 
Place the piston ring being checked inside the cylinder 

~sing tl,e piston to locale tJ,e ring squarely in place. Set 
It clo~ to tl,e bottom of tJ,e cylinder, where cyli nder 
':ear 1~ lo w. Measure the gap between tJ,e ends of the 
nng_ w1u:i a_ thickness gauge. If the gap is wider tl,an the 
service l1m1 t, the ring is overworn and must be replaced. 

Table 8 Ring End Gap 

Standard Service Limit 
0 .15~0.35 mm 0.7 mm 

Piston ring tension 
Piston ring tension can be evaluated by mea · th surrng 

e gap between the ends of the ring w1·th th · f 
f 

. e rrng ree 
o ~ny r~s~rarnt. I'. th~ measured gap is less than the 
service l1m1t, the rrng 1s weak and must be I d rep ace . 

Table 9 
- ap Ring Free G 

St.1ndard Service Limit 

~ 

7 .0 mm 6 .3mm 

Piston, piston pin, connecting rod, 
needle bearing wear 
Measure tl,e diameter o f the p is to n pin w ith a micrer 

meter, and measure the ins ide d iameter o f bo th pis ton 
pin holes in the pis ton. If the pis ton pin diameter is 
l~ss than the service Jim it a t any p o int, replace the piston 
prn. If either piston pin h o le diameter exceeds the 
service limit, replace the p iston. 

Measure the inside diameter of the connecting rod 
small end. If the diameter exceeds the service limit, 
replace the connecting rod. 

The rollers in the needle bearings wear so little that 
the wear is difficult to measure. Instead, inspec t the 
needle bearing for abrasions, color change, or other 
damage. If there is any doubt as to its cond ition, re­
place the needle bearing. 

Piston Pin 

Table10 Piston Pin, Piston Pin Hole, Small End Dia 

Standard Service Lim it 

Piston Pin 13.994~14.000 mm 13.96 mm 
Piston Pin 13.998~ 14.005 mm 

Hole 
14.10mm 

Con-rod 18.003~ 18.014 mm 
Small End 18.05 mm 

To the Dealer: When possible match f k . . , parts rom stoc 
so that a marked prn 1s assembled w·th "A" · t • • 1 an pis on 
and an unmarked prn with a "B" pist 
NOTE : When a new piston or pi·n _on. d k th l . . . 1s use chec a 
piston to prn clearance 1s 0_0024 ~ 0 0084• . mm. 



CYLINDER HEAD 
I ik' L _l111dcr hcdd i, 111,1de ol ,1l11111inurn dlloy, used 

ll,, ,1, high lw,11 uinduLl1v1 1v , ,111<.J ,~ !inned on the 
,11J1,1dc 10 ,rnJ di,,ipJliun ul lhc hc,11 gcncr.1leu in the 
,omb11,1io11 d1c1mbcr. 1\ uip pcr i,:<1,f..c 1 Iii~ between the 
,, ltndcr hl•,1d t1nd Lylindn Lo prevent g,,, leJk.ige. 

( .1rl"ll)ll bolll up 1midc the Lombu~Liun LhJrnbcr inler­
lcrc, w11h he,11 di\\i[lJliun .1nd inLreJ,c~ the LOrnpression 
r.Hio, wh1d1 may rc,ul 1 in rircignition, detonati on and 
ovcd1l'dling. Comrirc,,ion lc<1k <1gc may be caused by 
d.in1.igcd or dirty cylinder or cylin der head gasket sur­
fd,c, , d d,1magcd or dirty g.1~kc t, J loose ,park plug, or 
JJl 11nproper he.id moun ling or moun ting torque. Escap­
ing hot LOmbu,tion gJ~ not only redu ces engi ne power 
t,Jt cou ld dam,1gc the cylinder heJd ,1nd cylinder gasket 
..urf,Ke, beyond rcp,1ir . 

Cleaning and inspection 
Remove the cylinder head (Pg. 24). Scrape out any 

carbon , and clean the head with a high flash-point 
solvent. 

Lay a straightedge across the cylinder head gasket 
surface at several different points, and measure warp by 
inserting ·a thickness gauge between the straightedge and 
the gasket surface. If warp exceeds the service limit, 
replace the cylinder head. 

Table 11 Cylinder Head Warp 

Service Limit 
under 0.05 mm 
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I he cylinder he.id gasket ,urface mdy also be checked 
lor wdfp or othe r d,1m<1ge hy rubbing it on a surface plate 
LOdleu with machini~t•s bluing. Repdir light damdge by 
rubbing the gd\ket wrface on emery cloth (first #200, 
then #J\00) ,eLureu to the su rface pldte. Aft.er smooth­
ing the cylinder hedd gdskel \urface, coat it with 
mJLhinist!~ bluing, ,1nd rub it over the cylinder gasket 
su rface; if ncces~<1ry, repair the surface in the same 
mdnner that the cylinder head was repaired. Severe 
damage to either of the gasket surfaces necessi tat.es 
replacement. 

NOTE: Use only the proper gasket for the cylinder 
head. The use of a gasket of incorrect thickness will 
change the compression. 

CRANKSHAFT 
The crankshaft is the part that changes the recipro­

cating motion of the piston into rotating motion, which 
is transmitted to the rear wheel when the clutch is 
engaged. Crankshaft trouble, such as excessive play or 
runout, will multiply the stress caused by the inter­
mittent force on the piston, and will result in not only 
rapid crankshaft bearing wear, but also noise, power 
loss, vibration, and a shortened engine life. A defective 
crankshaft shou ld always be detected at an early stage 
and then repaired immediately. 

The following explanation concerns the most common 
crankshaft problems, the method for measuring warp, 
play and runout, and the method for correcting fly­
wheel misalignment. Since the crankshaft assembly 
requires a manual or hydraulic press and special tools to 
attain the precise tolerances that are required, a defective 
crankshaft should be either rebuilt by a properly equip­
ped shop or replaced as an assembly. 

Connecting rod bending, twisting 
Set the crankshaft in d flywheel alignment jig or on 

V blocks on a surface pl<1te. Select dn <1rbor of the 
same diameter dS the piston pin and of optional length, 
and insert it through the smdll end ot the connecting rod. 

Using a height gauge or dial gauge, measure the dif­
ference in the height of the rod above the surface plate 
over a I 00 mm length to determine the amount the 
connecting rod is bent. 

Using the arrangement shown in Fig. 229, measure 
the dmount that the arbor varies from being pdrallel 



n 
•rtt- t••r _,,.nl .,,. 1"Cr 4 IOJ,. m , ~ • :t,- ,. r 
LO (lrlrnTbnc it ,.m-.:,unl tht c:,Qt'lnec:, •,n r :>d I\ : &.rd. 

able12 Connecting Rod Bend, Twist 

Wldard Service Limit 
tnder 0.05 mm/100 mm 0.20 mm/100 mm 

If either of the above measurements exceeds the 
~-vJC.e limit, the COl'lr>e(;ting rod or the crank!ohaft 
.w..embly must be replaced. 

Connecting rod big end radial clearance 
Set I.he crankshaft in a flywheel a.l1~ment jig or on 

V ~s, and place a dial gauge against the big end of 
the connecting rod. PU1-h the connecting rod first 
towar~ the gauge and then in the opp~it.e direction. 
The differenc.e between the two gauge readings is the 
r.uft~ de.illanu. 

Dial Gauga 

I 
~ting Rod 

If the radial dear.ince excee~ the service limit, the 
cr..nktJlilfl ~ould be either repl~ed or disassembled and 
the crVlkpin, needle bearing, v,d connecting rod big 
nd rt.unined f o, wear. 

) 
Connec mg rod Side cJe3anc,e 
~~ the ~ 1e ,~M>U ~ ll\C, nec.1mgrrA 

a £.-ne~ g.Jgl'! ~ V\r ~ r,~o:. tf ": ~~ 
v .Je u~~ tor )/!I~" - t, :ix .i. t snould oe 
c~ re 4Ud or !S~ _-1 .-d ~ ~ •dlef, 
~uninrd for '#Ur. 

Tbiduies 

Table 14 Connecting Rod Swe Clear~ 

Standard SeJ-vice Li 

0.35 ~ 0.45 mm 0.6 

Crankshaft runout 
Set the crank.shaft in a fJy wheeJ aJigrunerH jig, mo 

place a dial gauge to the pornt5 incfiuted. T ., l:lt 
crankshaft slowfy. The m~imum drffttence in ge 
readings is the crank.shaft runouL 

If the runout at either point exceeds the ~e 
limit, align the flywheel s so that the runout falls •i · 
the service limit As ~own in Figs. 233, 234, therr 
are three types of flywheel mi$alignmenL 
In the case of horizontal misalignment, which is 0't 
most common, strike the projecting rim ot the fly.t,ed 
with a plastic, soft l~d, or brass hammer as indiaJed 
in the figure. Re.check lhe runout with a di~ ~ 
repeating the process until the runout falls within t,IM 
service limit. Vertical mis.tlignment is correcr.ed eidld 



Flywtlee~ Horizontal Misalignment 

Flywtieel Vertical Misalignment 

~ 

Wedge 

by driving a wedge in between the flywheels or by 
squeezing the flywheel rims in a vise, depending on the 
nature of the misalignment. In case of both horizontal 
and vertical misalignment, correct the horizontal mis­
alignment first. 

If flywheel misalignment cannot be corrected by the 
above method, replace the crankpin or the crankshaft 
itself. 
NOTE: Don't hammer the flywheel at part "A". 

Table 16 Crankshaft Runout 

Standard Service Limit 

under 0.04 mm 0.10 mm 

Big end seizure 
In case of serious seizure with damaged flywheels, 

the crankshaft must be replaced. In case of less serious 
damage, disassemble the crankshaft and replace the 
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crankpin, needle bearing, side w.ishers, and connecting 
rod. 

CLUTCH 
f-ig. 235 shows the cross-sectional diagram of the 

cluLch, which is a wet multi-plate type with 4 friction 
plates · i alternated with 3 steel inner plates I and 1 steel 
ootcr plate ; . rhe friction plates arc made from cork, 
used bakelilccore, which provides durability and warp re­
sistance. The clutch housing ·1 has a reduction drive 
gear riveted to one side. At the rear of the dutch 
housi ng is the clutch housi ng spring 11. to control the 
axial pl ay of the clutch housing, which floats on the 
drive shaft. 

The clutch release mechanism is shown in Fig. 236. 
The clutch release worm gears 'J) , (I, , made of nylon, 
have the clutch adjusting screw ~ constructed in the 
center of the inner gear. The clutch adjusting sc rew 
pushes on the push rod CD when the clutch is disengaged. 

The clutch friction plates are connected to the clutch 
housing by tangs on the outer circumference of each 
plate, an d since the clutch housing is gear-driven directly 
by the crankshaft, these plates are always turning any 
time the engine is running. The steel inner and outer 
plates have a toothed inner circumference which meshes 
with the splines in the clutch hub on the drive shaft 
so that the drive shaft and steel plates always turn 
together. When the clutch is engaged, the force of the 
springs, pressed in between the clutch hub 12.!J and 
the spring plate rf'l,, which is bolted to the clutch 
wheel @ , forces the clutch hub, the plate assembly, 
and the clutch wheel together so that the clutch friction 
plates will drive the steel plates by virtue of their mutual 
friction, and thereby transmit the power to the trans­
mission drive shaft. 

When the clutch lever is pulled to release (disengage) 
the clutch, the clutch cable turns the clutch release worm 
gear in towards the clutch. The clutch adjusting screw, 
constructed inside the clutch release worm gear, then 
pushes the push rod, which in turn pushes the spring 
plate and clutch wheel. Since the clutch wheel moves 
towards the crankcase the same distance that the clutch 
rele~se worm gear moves, and the clutch hub remains 
stationary and the pressure is taken off the clutch plates 
Because the plates are no longer presse·d together th; 
power transmission from the crankshaft to the tran~mis­
sion d_rive shaft is interrupted. However, as the clutch 
lever 1s released, the clutch springs return the clutch 
wheel and once again force the clutch hub, the plate 
assembly, and the clutch wheel tightly together. 

. A_ clutc_h that does not properly disengage will cause 
shifting difficulty and possible transmission damage. 
On the other hand, a slipping clutch will reduce power 
transmission efficiency and may overheat and burn out. 
A clutch that does not properly disengage may be caused 
by: 

1. Excessive clutch lever play. 
2. Clutch plates that are warped or too rough . 
3. Uneven clutch spring tension. 
4. Deteriorated transmission oil. 
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Clutch Construction 

26 

Clutch Release Mechanism 

1. Spring Plate Disc 
2. Push Rod 
3. Gasket 
4. Grease Seal 
5. Outer Clutch Release 

Worm Gear 
6. Flat Washer 
7. Screw 
8. Inner Clutch Release 

Worm Gear 
9. Spring 

10. Adjusting Screw 
11. Lock Nut 

~ 4 
CD 2 

CD CD G) ©® 

I-® 

5. Transmission oil viscosity too high. 
6. The clutch housing frozen on the drive shaft. 
7. A defective clutch release mechanism. 
8. Insufficient clutch release lever angle. 
9. An unevenly worn clutch hub or housing. 

10. Missingparts 

Cl]> 
.r=~~----l--.-(IJ) 

(iJ) 

1. Clutch Housing ~ 
2 . Clutc.h Housing 
3. Friction Plat.e 
4. Steel Inner Pl~te 
5. Steel Outer Pl.ite 
6. Thrust Washer 
7. Circlip 
8 . Spring Plate Disc 
9 . Grease Se~ 

10. Outer CJutch Rei~ 
Worm Gear 

11 . Push Rod 
12. Inner Clutch Re!e.se 

Worm Gear 
13. Adjusting Screw 
14. Lock Nut 
15. Screw 
16. Flat Washer 
17. Gasket 
18. Bolt 
19. Spring Plate 
20. Spring 
21. Clutch Hub 
22. R ight Engine Cover 
23. Clutch Wheel 
24. Spring 
25. Washer 
26. Idle Gear 
27. Thrust Washer 

A slipping clutc h may be caused b 
1. No clutch lever play. 
2. Worn friction plates. 
3. Weak clutch springs. 
4. The clutch cable no t ,liding smooth ly,. 
5. A defective clu tc h relca~e mcch,tni m. 
6. An uneve nly worn clutch hub or hou ing. 

Clutch noi se may be c,1uscd b : 
1. Too much backlash between th1.· primdf\ ~r.1r JrHl 

the clutch gear. 
2. Damaged gcc1r tee th. 
3. Too muc h clearance bet \ en the fri tion pldl~ tJnJl, 

and the clutch h ou sing. 
4. Me tal chip i.tmmed in to lhe c lutch h ou ing w 

teeth . 

Clutch spring tension 
Clutch springs that have become weak will nol return 

to their original length when disassembled from the 
c lutch . Their condition can thereby be determined by 
measuring th~ fr~e length with vernier c.ilipers. 

If any spnng 1s shorter than the service limit replic.t . . 
all the springs as a matched set to ensure even t~sion 
on the clutch plates. 



Table 16 Clutch Spring Free Length 

tandard Service Limit 

21.6 mm 20.0 mm 

Friction plate wear, damage 
Visually inspect the friction pl ates to see whether or 

not they show any signs of heat se izure or have become 
rough or unevenly worn. Measure the thickness of the 
plates with vernier calipe rs. 

If any plates show signs of damage, of if they have 
worn past the service limit, replace them with new ones. 

Friction Plate Measurement 

Table 17 Friction Plate Thickness 

Standard Service Limit 

3.1 ~3.3 mm 2.8 mm 

Clutch plate warp 
Place each fric tion plate and each steel plate on a 

surface plate, and measure the gap be tween each c lutch 
plate and the surface plate. This gap is the amount 

of clutch plate warp. 
Replace any plates warped over the service limit. 

Thickness Gauge 
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Table 18 Clu tch Plate Warp 

St,indJrd Service Limit 

Fric tion Plate 0.3 mm 0.4 mm 

Steel Pla te 0.15 mm 0.3 mm 

Frie tion plate/clutch housing clearance 
Measure t he clearance between the tangs o n the 

fricti on pl a tes and the fingers of the clu ~ch h ousi_ng. 
If thi s c learance is e cessive, the clu tch wil l be noisy. 

If the clea rance exceeds the service limit, repl ace the 
friction pl a tes. Also, repl ace the clutch housing if i t is 
uhevenly o r badly wo rn where the fric tion pl a tes wear 

against it. 

Friction Plate/ Clutch Housing Clearance 

~ 
Clutch Housing 

Table 19 Friction Plate/Clutch Housing Clearance 

Standard Service Limit 

0.15~0.40 mm 0.50 mm 

Clutch housing gear damage 
Inspec t the teeth on the clutch gear. Any light 

damage can be correc ted with an oils tone, but the clu tch 
housing must be re pl ace d if the teeth are badly damaged. 
Damaged teeth on the clu tch ho using gear indicate that 
the teeth on the primary gear, by which ·i t is driven, may 
also be damage d. At the same time that the clutch 
housing gear is repa ire d or replaced, the primary gear 
should be inspected, and then re paired or replaced if 
necessary. 

Clutch Housing Gear 

I 
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Clutch housing/primary ge,ar 1Jackl:1sh 
h'o1,u11• th,, h,1dd ,1,h lil'l\\l'<' ll 1hr clu !Lll h 11L1'111 J<: gc,ir 

dnd p11n1,11\ 11<',lf ,,1th ., J1.1I !!,tll!!C, ',L·I the di c1 I g.iugc 
•o · gc 11 111d rolt1le a,..1111\I ,1 louth nn the Llu1d1 h,>u,111g · , ' . 
the clu1 h h,,u,111~ )!L',tr h ,tLi- ,1nd forth whil e keeping 
It · d ·11 •n ee between ie r11m.11\ ),!c,11 q,1111, 11 ,11 ). I Ill' 1 cit . 

the highcq ,inJ lowc,t di.ii ,c.iding i, the am ount _o l 
hJd.l.1,h. II the .unount of b,1LJ...l.1,h excee d, th e ,~rv,cc 
limit, repl.iLc both the du tch hou,ing ,ind the pnmary 
gc.ir. 

Table 20 Clutch Housing/Primary Gear Backlash 

Standard Service Limit 
0.02~0.10 mm 0.15 mm 

Clutch housing, drive shaft wear 
Measu re the diameter of the drive shaft with a micro­

meter, and measure the inside diameter of the clutch 
housing. Find the difference between th e two readings 
to determine the clearance . Replace the clutch housing 
if the clearance exceeds the service limit. 

Transmission Cross Section 

Cylinder Gauge 

Table 21 Clutch Housing Drive Shaft Wear 

Standard Service Limit 

0.038~0.062 mm 0. 162mm 

Clutch hub damage 
In spect where the teeth o n the s teel plates wear 

against the splines of the clutch hub. If there are notches 
worn in to the splines, replace the clutch hub. 

Clutch release gear wear 
Fit the outer and inner clutch release worm gears 

toge ther, and pu sh them back and forth in the d irection 
of the shaft without turning them. If there is excessive 
play, replace them both . Also, replace them if either 
one is visibly damaged. 

Lubrication 
Lubricate the clutch release worm gears with grease. 

TRANSMISSION 
T he transmission is a 5-speed, constant mesh, return 

shift type. Its cross section is shown in Fig. 244, and 
the external shift mechanism is shown in F ig. 245. 
For simplicity, the drive shaft gears in the following 
expl anation will be referred to as "D" (e.g., D1 = drive 
shaft 1st gear) and the output shaft gears a s "O". 

Output Shaft 

1st 



Gear, 02 & D (,ingle unil), 0'1, dnd 05 ,111 rot,1 te 
ilong with their ,h.ifl, but <.luring gc.ir chdngcs arc 
mO\ed \ldewl\e on their sh,ift hy 3 shift forks, one for 
each of these 3 gears. Ge,ir, D'1 D5 0 1 02 dnd 03 
rolc1te free of shaft ro tation, but ~.mn~ t rr:ove si dewise. 
Gc.-r 01 " constructed as part of the drive shaft. 

When the \htft pedal I is raised or lowered, the 
mc<:hanism arm ca tches on one of the shift drum pins 

1• , and the shift dru m <11,, turn s. /\s the shift drum 
tum,, the shift fo rk guide pins (3) (J~, each ri ding in a 
groove in the shift d rum, shift the position of one or 
another of the ,hift fo rks 1}l in accord ance with the 
winding of the grooves. The shift fork fi ngers then 
the posi t ion of gears 02, 0 3, 04, and 05. Refer to 
Figs. 246 to 251 for t he gear t rain for neut ral and each 
of t he 5 gears. 

When the shift pedal is released after shifting gear, 
the return spring © returns the shift pedal to its 

Shift Mechanism 

MAINTENANCE n 
or1gint1I posi tion. lo kee~ the shif~ drum in_its new 
riosi tion, a detcnt arm 'i! ts held against the shift drum 
pins by the detent arm spring a . . . . 

r he return spring pin ~ , fitted in the side of the 
crankcase, pdsses through a cutout on the shift mech­
anism. E.1ch time that the shift pedal is operated, the 
pin limits the shift mechanism's range of movement, 
stopping the shift mechanism after the pawl on the shift 
mechanism arm has rotated the shift drum the proper 
amount for gear change. The return spring pin thus 
preven ts the drum from being rotated too far. 

A neutral. indicator li gh t is provi ded so that the rider 
can readily dete rmine whether or not the transmission is 
in neutral . The neutral indicator switch is installed on 
the c rankcase, and the switch rotor inside the swi tch 
housing is turned by the shift drum. When the shift 
drum has shifted the transmission into neutral , the 
neutral indicator switch lead on the switch housi ng 

1. Shift Pedal 9. Sh ift Drum Stopper 17. Shift Drum 

2 Shi ft Shaft 1 o. Sc rew 18. Guide Pin 

3. Arm 11. Washer 19. Cotter Pin 

4. Re turn Spring 12. Pin Holder 20. Gear 
5. Re turn Spring Pin 13. Bolt 21. Shift Fork 

6. Spri ng 14. Deten t Arm 22. Ro tor 

7. Shift Pawl 15. Pin 

8. Spring 16. Screw 
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ground, through the rotor, t.omple ting Lhe neuLral 
tnd1 ator ligh t 1.in.ui t, which turn\ Lhc neutral indica Lor 
Ii ht on . 

When the ro tor and the housing do nut hJvc good 
tcctnul con tact, the circ uit will not be compleLCd 

when the tran\mb\ion \hi fts in to neutral. Ir the 
ele Lri al onLac t becomes imufficlent for the light to 
go on, the ro tor \ hou ld be bent out so th a t iL will brush 
firmly again st the side of the hou sing. 

I ransml\s1on d;1n1.1ge, causing the transmission Lo 
m1\sh1fl, overshi fl , and jump ouL of gear, brings abou L 
more damage Lo the trammission and also overrev 
damage to the engine itself. An improperly functioning 
transmission may be cau se d by the foll owing: 

1. Loose return spring pin 
2. Broken or. weakened return spring or detent arm 

pring. 
3. Broken shift lever p awl spring 
4. Damaged shift lever 
5. Loose shift drum positioning plate 
6. Bent or worn shift fork 
7. Worn hift fork groove on gears D2 & D3, 04, and/or 

05 
8. Wo rn shift fork pin (s) 
9. Wo rn shift drum groove(s) 

10. Worn or damaged gear dogs and/or gear dog recesses 
11. Improperly functioning clutch 
12. Improper assembly o r missing parts 

Transmission noise results from worn or damaged 
gear teeth, gear bushings, shafts, bearings, etc. 

The idle gears on the output shaft and drive shaft are 
constantly meshed, and transmit the rotation of the kick 
gear through the clutch housing gear to the primary gear 
when the engine is started. Since these gears are not 
directly related to the transmission, they are covered in 
the Kickst.arter section (Pg. 81 ). 

1st Gear 

2nd Gear 

4th Gear 

5th Gear 



E remal shift mechanism inspection 
ln,pt'LI the \htft pawl \f)rtng. \hif l pawls and rcwrn 

..pnng. ReplaLe .111y broken or otherwise dc1maged parts. 
Ux-d. lhat th<' drum Pl>'>i1Jon1ng plate i~ no1 loose. 

If 1 t , I O<XC, ll !Ul ten the ,c re W\, 

Mra,urc the free length of the shift pawl spring. If it 
c, ce0 the service limit, replace it with a new one. 

Table 22 Shift Pawl Spring Free Length 

Standard Service Limit 

29.4 mm 31.0 mm 

Check to see if the return spring pin is loose or nol 
If it is loose, remove it and apply a locking agent to the 
threads. Then screw it back in tightening its lock nut 

Shift fork bending 
Visually inspect the shift forks, and replace any fork 

that is bent. A bent fork could cause difficulty in 
shifting or allow the transmission to jump out of gear 
when under power. 

Shift fork/gear groove wear 
Mea5ure the thickness of the ears of each sh ift fork, 

and measure the width of the shift fork groove on 
geMs 02 & 03, 04, and 05. If the thickness of a 
shift fOfk finger is under the service limit, the shift fork 
must be replaced. If a gear shift fork groove is worn 
<Ytet the service limit, the gear must be replaced. 

Shift Fork 

Table 23 Shrrt Fork Tmckness 

Standard Service Limi t 

4.9~ 5.0mm 4.8 mm 

Table 24 Gear Shift Fork Groowe Width 

Standard Service Limit 

5.05~ 5.15 mm 5.25 mm 

Shift fork guide pin, shift drum groove wear 
Measure the diameter of each shift fork gu ide pi n, and 

measure the width of each shift drum groove. Repl~ 
any shift fork guide pin which has worn past the 
service limit. If a shift drum groove is worn past the serv­
ice limit, replace the shift drum. 

Table 25 Shift Fork Guide Pin Diameter 

Standard Service Limit 

7.985 ~ 8.000 mm 7.94 mm 

Table 26 Shift Drum Groowe Width 

Standard Service Limi t 

8.000 ~ 8.015 mm 8.20mm 

Shift fork guide pin/shift drum groove clearance 
Measure the clearance between each shift fork guide 

pin and shift drum groove with a thickness gauge. 
Replace any shift fork ~ide pin w;th which the 
clearance exceeds the service limit. 
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Tabte27Shift Font Guide Pin / Shih Orum Groove Clearance -
t.lndard \erv1Le l ,mil 

o.os-u.22 mm Q'O mm 

Gear dog, gear dog hole, gear dog recess damage 
. dog holes and •~all inc,pect the ge.ir dogs, geJr ' d 

<lr dog f'ecCC\!>e • Replace .in gea~ 1ha l h.1ve d.image 
or uncvMI)- or e , cessivcl>· worn dogs, dog holes, o r dog 
rc-ce\~ ... 

Gear ha ft Clearance 
Mea~re the d iameter of eac h shall with a m icromete r, 

.ind measure the imi de diame te r o f each gear liSted 
below. Find the di ffe rence between the two readings to 
fi gu re clearance, and repl ace any gear where clea rance 
e ceeds the service li miL 

Table 28 Gear/ Shaft Clearance 

S tandard Service Limit 

D5 
0.016~ 0.045 mm 0.145 mm 01 

D4 
0 3 0.016~0.052 mm 0.152 mm 
02 

KICKSTARTER 
Kic ks tarter construction is shown in Fig. 256 and its 

c ross section in Fig. 257. The kick gear is connected 
to. the primary gear on the crankshaft through the idle 
gear on the output shaft, the idle gear on the drive shaft, 
and the clutch housing gear. This gear train is free from 
the drive shaft whenever the clutch is disengaged, there­
by allowing the engine to be kicked over even when in 

Kick Starter 

(/> A 
1. Kick Pedal 
2. Bolt 
3. Kick Shaft 
4. Spring 
5. Spring Guide 
6. Kick Gear 
7. Screw 
8. Stop 
9. Pawl Spring Cap 

10. Pawl Spring 
(2) G) (1) 11. Pawl 

u I men t 1<; c.,.lled ~ p r1-,,edr. h1\ tyre of \ tJrllng .irrttngc 
rn,iry l...1<..k y, 1rm 

I he 1... ic.l<. gc , · it<.elf l.llrn«. freely on the k1c •Ju-fl 
/\ ra1c.hc t I\ buill into the ,n.,,dc of the k ick gc.ar, wh1<h, 
when the \l.trtcr ,., kicked, ic, c,,iught t,y ,1 pawl .. caned tJ 
the k1d1 sh fl. 1 he p,.wl 1., pu~he d to w.Hd"\ _the IC 
~,tr by lh e p J WI spring_ However, when the kic \h'11 

" in 1t\ norm.sl p<r..it1o n the p .twl rs arr~ted by • 
sto p and cannot c atch o n ;h e ra tchet portion o f the kick 
gear . 

Fig. 256 show-\ the k.ic.k~tartcr when 1hc kick ge,r I\ 
engaged wi th the kick sh.sf! by the p Jw1. As the ,urttr 
is kicked, the kick shaft rot-<1tes 1n the di rection of ~trow 
"A" and releases the pawl from the sto p . By the 
force o f the pdwl spring, the pawl then c,1tch~ on the 
ratchet po rt ion of the k ick gear an d rot.ales lhe luc 
gear. The ge ar tra in o f the kick starter -.ystem lhen 
cranks over the engine . As the engi ne s ta rts, the primary 
gear through the gcdf trai n wrns t he kick gear. But 
since the kick gear ro tates in lhc d irection o f .urow 
" A", the kick gea r docs not Cd tch o n lhe p aw1 . 

When the kick pedal is released, the kick shaft i~ 
tu rned by the return s pring until lhc k ick shaft lever 
strikes the stop, whereupon the pawl rides u p on the 
stop, breaking away from the kick gear . The kick 
gea r now turns fre el y . 

If the kic k pe dal re tu rn s p ring weakens o r b reak~ the 
kic k pe dal will not re turn completely or at all, and lhc 
kic k gear a nd the pawl will s t ay parti a lly meshed, making 
no ise while the engine is runnin g. K ick mechanism noise 
may also result when the k ick gear, idle gears, kick 
shaft, drive shaft, or outpu t shaft becomes worn. 

If the ra tchet, pawl, or p awl sp ring is worn or 
damaged, the k ic k ge ar will sl ip , a nd it w ill not be 
possible to kick start the engine. 

l ] ) ® '--

I gi 

·1i 

w ( 6) 



A Cron-sectional Diagram of Primary Kick 
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1. Kick Pedal 8. Clutch Housing Gear 
2. Kick Shaft 9 . Primary Gear 
3. Return Spring 10. Crankshaft 
4. Spring Guide 11 . Drive Shaft 
5. Kick Gear 12. Spring 
6. Idle Gear 13. Output Shaft 
7. Idle Gear 14. Screw 

15. Stop 

Kick gear, shaft wear 
Measure th e 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, the kick .gear must be 
replaced. 

Measure the outside diameter of the kick shaft, anq 
replace it if it is under the service limit. 
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Table 29 Kick Oear Inside Diameter 

Standard Service Limit 

20.000~20.02 1 mm 20.07 mm 

Table JO Kick Shaft Diameter at Kick Gear 

Standard Service Limit 

19.959~ 19.980 mm 19.92 mm 

Drive shaft idle gear/shaft clearance 
Measure the inside diameter of the drive shaft idle 

gear with a cylinder gauge, and measure the diameter 
of the drive shaft with a micrometer. Find the difference 
between the two readings to figure the clearance. 
Replace the gear if the clearance exceeds the service 
limit. 

Table 31 Drive Shaft Idle Gear Cap/Shaft Clearance 

Standard Service Limit 

0.040~ 0.074 mm 0.174 mm 

Output shaft idle gear/shaft clearance 
Measure the inside diameter of the output shaft idle 

gear with a cylinder gauge, and measure the diameter of 
the output shaft with a micrometer. Find the difference 
between the two readings to figure the clearance. 
Replace the gear if the clearance exceeds the service 
limit. 

Table 32 Output Shaft Idle Gear/Shaft Clearance 

Standard Service Limit 

0.032 ~ 0.061 mm 0.161 mm 

Pawl, pawl spring damage 
Visually inspect the pawl and the pawl spring. If 

either one is damaged or badly worn,it must be replaced. 
Put the pawl and pawl spring into place on the kick 

shaft, and push the pawl by hand. If the pawl will not 
return smoothly, replace the pawl, pawl spring, and 
pawl spring cap. 
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E GIN 
In tht- a~~ \1 . u rlu y tern, oil 1 ._ept in 

ran P3ra~ flom tht n ·ne and pvmpt>d b an oil 
pu tl th e-n · where it mi,es with the fu,1/air 
mi tu~ iron the .vburetot l he rate at which the oil 

()IU!llped ,, coo lied b) both throttle opening and 
·ne '-f'ttd (() th.t the Qu-'nlit of 011 will ary with 

e-ngt~ n~d. For normal motorc cl, operation, this 
~m. a compared to the tern whereb the oil is 

premixed 1th the fuel, results in better engine lubri­
unoo, whi h mean better engine performance and du­
rability 

f i 60 sho the engine lubrication system. The 
oil input to the pump is supplied by a hose from the oil 
tan , Mid the output from the pump goes through the 
outlet h~ and then into the non-return check valve at 
the banjo bolt connection on the right engine cover. 
The oil pre sure, opposing the spring tension on the ball 
that b locks the valve inlet, causes the oil to flow through 
the valve and then through the oil pipe that connects to 
the a.Ive cover where the oil is then ejected through a 
nozzle into the fuel/air mixwre from the carburetor. 
As this oil and fuel/air mixture reaches the crank cham­
ber, fine droplets of oil lubricate the crankshaft roller 

Engine Lubrication System 

l. Oil Pump 7. Rotary Disc 

2. Outlet Hose 8. Nozzle 

3. Carburetor 
4. Check Valve 

9. Ball Bearings 
10. Connecting Rod 

5. Banjo Bolt 
6. Valve Cover 

11. Roller Bearing 
12. Crankshaft 

. d the connecting rod needle bearings and coat 
anng,, an . . th ., 

'

. de II to m1' nimi1e friction between e W41I th cy in r wa . 

d 
. . So th<1 l lhe 011 reaches the big end needle .in p1 ton ring,;. . . 

bearing, lit.sand groove dfe provided in the connecting 

rod big end. 

Oil Pump 
The oil pump for the engine lubri~ation syste':' is a 

plunger type. It supplies oil to lu bncate :he c~I inder, 
pi ton and c rank chamber parts by pumping 011 from 
lhe 0 {1 tank to the fuel /air mixture being drawn into 
lhe engine from the carburetor. In this type of system 
the oil pump output is controlled to regulate the ratio 
of oil to fuel/air mixture so that proper lubrication is 
achieved at all engine speeds and loads. 

The oil pump output is controlled partially by the 
number of plunger strokes. The number of plunger 
strokes is determined by the speed of oil pump gear 
rotation. Since crankshaft rotation is transmitted 
through the primary gear, clutch housing gear, drive 
shaft idle gear, and output shaft idle gear to the oil 
pump gears, the oil pump output changes in direct 
proportion to engine rpm. 
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The other factor that controls oil pump output is 
the plunger stroke length. This length is determined 
by the oil pump cam position, which is controlled by 
the throttle grip through the throttle grip and oil pump 
cables. As the cam is turned by its cable, the plunger 
stroke increases. A greater plunger stroke will pump 
more oil. As shown in Fig. 261, the cam turns 
increasing the oil pump output from minimum to maxi­
mum between 8 .5~62° of oil pump lever opening. 

Oil Pump 
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Pump operation and the path fo r oil now through 
the pump dre shown in Fig. 262. The pump shaft has 
a worm gear at one end, which meshes with the notches 
in the plunger. A spring pushes the pl unger follower 
and plunger so that the plunger cam face rests against 
the camshaft. As the plunger turns, the cam on its 
face causes it to move back and forth according to the 
height of the cam. One back and forth movement, in 
which the plunger makes one complete rotation, makes 
up one cycle. 

Oil flows into A, the oil pump inlet, and then in the 
inlet passage. As the plunger moves in the direction of 
the camshaft, a chamber E is formed between the plunger 
fol lower and the cylinder wal l. At this time, the plunger 
follower is turned so that passage C in the plunger 
follower is aligned with the inlet hole in the valve 

1 
sleeve, and oil flows from the inlet passage through 
passage C, through space D, and in to the vacuum in 
chamber E. When the plunger moves back in the other 
direction on the pumping stroke, chamber E becomes 
gradually smaller. This time, however, the plunger 
follower rotates so that passage C is no longer aligned 
with the inlet hole in the valve sleeve. Instead, passage 
C is aligned with the valve sleeve outlet hole, and the 
oil forced from chamber E flows through passage C, 
through the valve sleeve outlet hole, and into B, the 
oi l pump outlet. 

CD-~i,.;,. 
CD-~....W,:..: 
(i)----J>..: 

1, Pump Body 5. Cap 9. Plunger 13. Camshaft 
2. Plunger Follower 
3. Valve Sleeve 
4. 0 Ring 

6. Washer 
7. Spring Seat 
8. Spring 

10. Pump Lever 
11. 0 Ring 
12. Cap 

14. Pump Shaft 
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the oil pump is designed so that, at zero _thro tt le 
when the pump is functioning properly, the otl pump 
I vcr lower mark aligns wi th the mark o n the lever 
\lopper, and both the oil pump ou tput th at i~ dependent 
on the length of the plunger ,trokc and the thro ttl e valve 
opening arc at the ir minimum. From th is base position 
the pump lever and the throttle valve move at the same 
rate as the throttle upem. Any disturbance in this 
rela t,omhip will make the o il pump output too high o r 
too low in relation to the th ro ttl e valve opening, 
re~ult ing in poor performance an d spark plug trouble 
from over-lubrica t ion o r piston seizure from under­
lu brica tion. 

Pump malfunc tion is generall y ca used bv a deterio­
ra ted or damaged O ring o r oi l seal since the o ther oil 
pump parts, being well lubrica ted by the oil passing 
through the pump, wear very little and seldom become 
damaged. A defective part reduces oi l pump pertorm­
ance, resulting in under-lubrication. Also, air trapped in 
an oil hose or the pump itself or a clogged check valve 
obstructs the flow of oil and results in under-lubrication. 

Any good quali ty 2-stroke engine oil th a t is recom­
mended for air cooled engines may be used for the 
Superlube System. Any other type of oil, such as 
ordinary motor oil or transmission oil, is not acceptable 
as a substitute for the proper oil. Poor quality or the 
wrong type of oil may cause serious engine damage. 

Bleeding the oil pump 
When either of the o il pump hoses has been removed, 

air may become trapped inside, which will obstruct oil 
flow. See that oil flows from the inlet hose before 
reconnecting it to the pump. Bleed the air from the 
outlet hose by idling the engine (below 2,000 rpm) 
while holding the oil pump control lever fully open by 
hand in order to maximize the plunger stroke. Keep the 
engine idling until the air is com pletely pumped out. 
If air bubbles continue to appear in the outlet hose, 
check the oil hose connections at the pump. 

Oil pump performance test 
If a drop in oil pump performance is suspected, check 

the rate that the oil is being pumped. 
•Remove the choke knob, and slide the carburetor 

rubber cap up out of place. 
•Remove the oil pump cover and carburetor cover. 
•Detach the banjo bolt from the right engine cover, and 

run the outlet hose into a container. 

•USE A 20: 1 MIXTURE OF GASOLINE TO OIL IN 
THE FUEL TANK IN PLACE OF THE GASOLINE 

NORMALLY USED. . 
• Attach an instrument for measuring engine rpm to tAf 

magneto fly wheel , and start the engine. Set the engine 

at 2,000 rpm. 
• Hold ing the oil pump lever fully o pen by hand ' collect 

the oil that is being pumped for 3 minute5 • If the 
quantity of oil collected corresponds with the table, 
the oil pump is operating properly. 

Table 33 Oil Pump Output 

Output/3 minutes @2,000 r.p.m. 

2.6~3.0 cc 

•If the oil pump output is subnormal, d isassemble the 
pump, inspect the O rings and oil seal, and replace if 
defective . If the trouble is with parts other than the 
O rings or oil seal, replace the oil pump as an assembly. 
The pump is precision made with no allowance for 
replacement of individual parts. 

Check valve 
If oil will not pass through the check valve, clean the 

valve out by using a high flash point solvent of some 
kind in a syringe. Do not use compressed air on the 
valve since doing so would damage the valve spring. If 
the check valve does not work properly after being 
cleaned out, either allowing oil to pass in both directions 
or not allowing oil to pass at all, replace the check valve. 

Check Valve 

1. Steel Ball 2. Spring 

ROTARY VALVE 
The rotary valve consists of a rotary disc, valve cover, 

oil seal, large and small O ring, d o wel pin and sleeve. 
The rotary disc, made of heat hardened phenol resin 
molded on a steel hub, rotates with the crank.shaft by 
virtue of the dowel pin, fitted in a hole in the crankshaft 
and riding in a groove in the splined collar. The disc is 



wmtructed ~o tha t as the cutaway portion ras~es by 
the- tntal..r port in the crankcase, th e fue l/,1ir mi xture 
from thr carburetor 1s drawn in to the crank chamber 
~~1 0 " the rl\ton . After the cutaway portion ha~ gone 
p,l'l the- mtal..e port, the fuel/air mixture to the crank 
ch.Jmlx-1 I \ tut off. 

The disc ~lidcs freely along the splined collar in the 
~mall space between the valve cover and crankcase so 
that the disc, when the cutaway docs not coincide with 
the intal..e port, forms a tight seal. It is forced tightly 
ag.1inst the crankcase or against intake port in the valve 
cover, depending on the pressure in the crank chamber. 
For example, when the crank chamber is pressurized 
during the downstroke of the piston, the disc is forced 
tightly against the intake port in the valve cover by the 
gas pressure, preventing gas blow back through the 
arburetor . 

This method of drawing in the fuel/air mix ture 
through a port at the side of the crankcase is called 
the rotary valve system. It contrasts with the method 
whereby an intake port in the cylinder is opened and 
closed by the piston as it moves up and down inside 
the cyli nder. The rotary valve system is not dependent 
on the piston for port timing, in which the timing is 
symmetrical to BOC. Instead, the timing can be 
determined freely for higher intake efficiency and 
elimination of gas blow back. 

Table 34 Rotary Valve Timing 

Intake Open Intake Close 

120° BTDC 559 ATDC 

An oil seal and l wo O rings fitted in the valve cover seal 
off the crank chamber from the area inside the right 
engine cover. A damaged oil seal or O ring thereby 
results not only in fuel/air mixture leaks, but also in 
transmission oil being drawn into the combustion 
chamber. Th is excess oil adversely affects engine per­
formance the same as though the oil pump were pumping 
too much oil. Also, as this leakage continues, the 
transmission may seize from insufficient oil. 

Whenever the engine is running, the rotary disc and 
the inner surface of the valve cover wear against each 
other. As thi s wear progresses, weakening the disc and 
increasing the side to side motion of the disc on the 
shaft, the disc may possibly warp or suffer other damage. 

Oil seal, 0 ring damage 
Visually inspect the oi l seal and the O ring. If the 

lip of the oil seal is deformed, hardened, discolored, or 
otherwise damaged, replace the oil seal. The O ring 
should be replaced if damaged. 

Rotary disc wear, damage 
Visually inspect the rot ary disc. If it is cracked, 

warped, or loose on its hub, replace it. 
Meawre the thickness of the rotary disc. Replace 

II if it is worn past the ~ervice limit. 
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Table 35 Rotary Disc Thickness 

Standard Service Limit 

0.67 ~ 0. 73 mm 0.52 mm 

Valve cover wear, damage 
Visually inspect the valve cover. If it has abrasions or 

scratches it should be replaced. 
Measu

1

re the depth of the inner surface of the valve 
cover. Replace the valve cover if the inner surface is 
worn past the service limit. 

Valve Cover 

Table 36 Rotary Valve Cover Inner Surface Depth 

Standard Service Limit 

1.1 ~ 1.2 mm 1.5 mm 

ENGINE BEARING, BUSHINGS, OIL SEALS 
The engine bearings, bushings and .oil seals are I isted 

in Tables 37 and 38. Worn or damaged bearings and 
bushes cause engine noise, power loss, and vibration, ad­
versely affect engine and transmission parts, and shorten 
engine life. The crankshaft oil seals serve to seal the crank 
chamber, and if damaged will permit leaks to the 
crank chamber, causing a loss of power. Also, the 
crankshaft oil seal in the rotary valve cover forms 
a seal between the crank chamber and the trans­
mission part of the crankcase, and if damaged will 
allow oil to be drawn into the crank chamber, causing 
running problems from an overly rich mixture. Any 
damaged, hardened, or otherwise defective oil seals will 
allow oil to leak. 
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T11bl e 37 Bearings , Bushings 

rank,haft Drive haft Ou tput Shaft 

Leh Right Lef t Righ t Le fl Righ t 
#6 2(),1 #6204 Bushing #6005 #6004 Bush ing 

Bean'ng wear, damage 
Si nee the bearings arc made to ex tremely close to ler­

ances the c lear,rnce canno t normally be measured. 
Ther:fore the conditi on of the bearings mus t be judged 
by feel. Wash th e bea ring with a h igh nash p o int solvent 
of some kin d, dry it (do not spin it while it is dry), and 
oil it. Spin it by hand to check its conditi on. If it is 
noisy, docs no t spin smoothly, or has any rough spots, 
it mu s t be replaced. Before reinst;illing th e bearing, re­
pl ace its o il seal with a new one. Press in the bearing so 
that its face is level with that of the crankcase. 

Bushing wear, damage 
Since adequate lubrication is provided by an oil 

groove on each bushing, there ordinarily should be no 
bushing wear. However, foreign particles in the transmis­
sion oil may damage the inner surface of the bushings. 
If the inner surface of either bushing is scratched, the 
bushing must be replaced. 

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 
seal which is marked, press it in with the mark facing out. 
Press it in until the oil seal stops. 

FUEL TANK 
The fuel tank capacity is 8.0 liters. 0.8 liter of which 

froms the reserve supply. A cap is attached to the top of 
the tank, and a fuel tap to the bottom at one side. Air 
vents are provided in the cap so that when the tap is 
turned on, low pressure will not develop in the tank to 
hinder or prevent fuel flow to the carburetor. 

Fuel tap construction is shown in Fig. 268. 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 reserve 
supply is left in the tank; with the tap in the reserve 
position, fuel flows through the tap form the bottom of 
the tank. The fuel tap contains a strainer and a sediment 
cup to filter out dirt and collect water. 

Table 38 Oil Seals 

Crankcase Valve Cover 

Crankshaft Output Shaft Shift Shaft Crankshaft 

TB20407 SC25376 5812205 TB25407 

Fuel Tap 

6 

tg; 

I. Main Pipe 6. Tap Lever 
2. R eserve Pipe 7. Filter 
3. Nut 8 . Gasket 
4. Valve 9. Sedimen t Cup 
5. Spring 

Inspection and cleaning 
If fuel leaks from the cap or from around the fuel tap, 

gasket, or O ring may be damaged. Visually inspect 
these parts, and replace if necessary . 

Examine the air vents in the cap to see if any are 
obstructed. Use compressed air to clear any obstructed 
vents. 

Periodically inspect and clean the fuel ta p strainer 
and the sediment cup, using a high flash -point solvent 
and a fine brush on the strainer . If the strainer is 
damaged, it must be replaced. If the sediment cup 
contains much water or dirt, the fuel tank and the 
carburetor may also need to be cleaned. 

To clean out the fuel tank , disconnect the fuel hose, 
remove the fuel tap, and flush out the tank with a high 
flash -point solvent. To clean out the carbureto r float 
bowl , remove the carburetor (Pg. 26) , and remove the 
four screws to take off the bowl. Drain the fuel, and 
clena out any sediment. 

WHEELS 
Wheel cons truc t ion is sh o wn in Fig. 269 and 270. 

The following sec tions Pgs. 86 ~ 93 cove r the tire, rim 
and sp okes, axle, grease seals, wheel bea rings an d brak~. 

Left Cover Right C over 

Shift Shaft Kick Shaft 

VC12185 TBl 4 257 



INTENANCE 87 

Front WhNI 

' 2jtJ,, 
I r 

1 

1. Front Hub 8. Speedometer Pinion 15. Distance Collar 
2. Brake Shoe 9. Nut 16. Bearing 
3. Grease Seal 1 o. Brake Cam Lever 17. Grease Seal 
4. Gear Receiver 11. Bolt 18. Grease Seal Cover 
5. Panel Assembly 12. Camshaft 19. Collar 
6. Nut 13. Bearing 20. Front Fork 
7. Speedometer Gear 14. Axle 
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Rear Wheel 

(1 ) 2 (l ' ~ 1 

(I]) 

1. Rear Hub 11 . Distance Collar 21. Nut 
2. Brake Shoe 12. Collar 22. Adjusting Bolt 
3. Shoe Anchor Pin 13. Bearing 23. Chain Adjuster 
4. Panel Assembly 14. Axle 24. Swing Arm 
5. Brake Rod 15. Sleeve Nut 25. Lock Washer 
6. Pin 16. Axle Nut 26. Bolt 
7. Adjusting Nut 17. Bearing 27. Rear Shock Absorber 
8. Cam Lever 18. Grease Seal 28. Nut 
9. Bolt 19. Collar 29. Lock Washer 

10. Camshaft 20. Rear Sprocket 30. Bolt 

TIRES 
The tires are designed to provide good traction and 

power transmission during acceleration and braking even 
under bad surface conditions when they arc inflated to 
the correct pressure and not overloaded. The maximum 
recommended load in addition to vehicle weight is 150 
kg. 

If the tires are inflated to too high a pressure, riding 
becomes rough, the center porLion of the tread wears 
quickly, and the tires are easily damaged. 

If inflation pressure i too low, the shoulder portions 
wear quickly, the cord suffers damage, fuel consumption 
is high, and handling is poor. In addition, hut buil~ 
up at high speeds, and tire life i greatly shortened. 

To ensure safe handling and s tability, use ooly the 
recommended standard ti res for replacement, inflating 
them to the standard pressure. Also, a certain variation 
from the standard pressure may be desired depending 
on road surface conditions (rain , ice, rough surface, 
etc.). 



Table 39 Tires, Pressure (measured When Cold) 

Whf'l.'I Ma"r izc Air Pressure ~ --
Front 

Yo " o hama 2 .75-19 1.75 kg/cm2 

'( -6 20 4PR (25 psi) 

Up to 97 .5 1.75 kg/cm2 

Rear 
Yo l<..o h am a 3 .00-18 kg load (25 psi) 
Y-620 4P R 97 .5~150 2.25 kg/cm 2 

kg load (32 psi ) 

Tire wear, damage 
Tires must n o t be used until they arc bdld, or if they 

are cut or o therwise damaged. As the tire tread wears 
down, the tire becomes more susceptible to puncture 
and fail ure. 90% o f tire fa ilures occur during the last 
1 · of tire life. 

Visually inspect the ti re for cracks a nd cuts, replac­
ing the tire in case of bad damage. Remove any imbed­
ded s tones o r o ther foreign particles fro m the tread. 
Swell ing or high spots indicate internal damage, requir­
ing ti re replacement unless the damage to the fabri c is 
very minor. 

Measure the de pth of the tread with a depth gauge, 
and replace the tire if tread depth is less than the service 
limit. 

Table 40 Tire Tread Depth 

Standard Service Limit 

Front 8mm 2mm 

Rear 7.5 mm 2 mm 

RIM, SPOKES 
The rim of each wheel is made of steel and is 

connected to the h u b by the spo kes. A rim band 
around the o utsid e cen tcr of the rim keeps the tube from 
coming into direct contac t with the rim and the spoke 

nipples. 
The spokes are con nee Led to the hub a t a tangent 

and in different direc tion s so th at different spokes bear 
the brunt of the load during different conditions. With 
the spokes doing specialized work, the strength of the 

spokes can be used m o re effec tively. 
When the m o torcycle is a t rest (Fig. 271 A), the 

spokes above the ax le a rc s tretched and tense, while the 

Spoke Force 
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spo kes below the axle are slightly_ loose an d do no t 
provide suppo rt. Dur ing acce l_e rat1_on (B), the _spokes 
running to the hub in the d1r_cc t1 on of ~ota t1on are 
stretched while during deceleration o r brak ing (C), the 
spokes r~nning to the hu b o pposi te to the direc tion of 
rotati o n are the ones tha t arc stre tch ed. In both cases 
Band C, the spokes tha t are not s tretched (omitted from 
the diagram) are sligh tly loose and do not provide 
suppo rt. A damping ac tion to the shock fr~m the ground 
is ac hieved by flex ing of the spokes since they are 
arranged in this cross pattern ins tead of running s traight 
from the hub to the rim. 

Since the spokes must withstand this repeated stress, 
it is important to take sufficient care that the spokes 
are not all owed to loosen and that they are tightened 
evenly . Loose or unevenly tighten~d- ~pokes cause 
the rim to warp, increase the poss1bllrty of s~oke 
breakage, and hasten niP,ple and spoke metal fa tigue . 

Table 41 Rim Spoke Size I 

Rim 
Spokes 

Inner Outer 

Front 1.60 X 19 #10 X 185.5 #10 X 185.0 

X 99° X 89° 

Rear 1.60A x 18W # l0 x 171.5 # 10 X 171.0 

X 100° X 88° 

NOTE: T he rim size in Table 41 is outer width by 
diameter, both in inc hes. The "W" means that the rim is 
welded. The spoke size is d iameter 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. 

Spoke breakage 
If any spoke brea ks, it should be replaced imme­

diately. A missing spoke places an additional load on 
the o ther spokes, which will eventuall y cause other 
spokes to ·break. 

Pe riodicall y check that al l the spokes a re tightened 
evenly since they stretch a certain amount during use. 
Stand ard spoke tightening torque is 0.2 ~ 0.4 kg-m 
(17 ~ 35 in-lbs). Over or under tightening may cause 
breakage. 

Direction of rotation 

A B C 
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R,m runout 
I J d,,.1 auge 10 the side of the rim, and rot.ale 

the .... hcet 10 ea,ure a.,ial runout. The difference 
t wttn the h ghe t and I est dial reading is the 

»nounl of n.mouL 

Set the dial gauge to the inner circumference of the 
rim, and rot.ate the wheel to measure radial runout. 
The difference between the highest and lowest dial 
reading is the amount of runou L 

Table 42 Rim Runout 

SL1ndard Service Limit 

Axial under 0.5 mm 2.0mm 

Radial under 0.8 mm 2.0mm 

A certain amount of rim warp (runout} can be cor• 
rected by recentering the rim, that is, loosening some 
spokes and tightening 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 

instability. 
To measure axle runout, remove the axle, p lace it 

in V blocks that are JOO mm (4.0 in) 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. 

Table 44 Wheel Bearings 

•· 

Table 43 Axle Runout/100 mm 

Standard Service Limi t 

Front 0.1 mm 0.2 mm 

Rear 0.05 mm 0.2mm 

GREASE SEALS, WHEEL BEARINGS 
A grease seal is fitted in both sides of the front hub 

and in the left side of the rear hub. Each grease seal is a 
rubber ring equipped with a steel band on its ooter 
circumference. The grease seal inner rib 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 moiswre from entering the hub, the use 
of a damaged grease seal will cause the wheel bearing to 
wear quickly. A grease seal is also fitted in the front 
brake panel to keep speedometer gear and bearing grease 
from getting on the brake I inings. Also, this grease seal 
prevents the minute particles from the brake linings from 
reaching the speedometer gear and wheel bearings. 

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, 
inspected, and greased periodical I • 

2 3 
Grease Seal ~ 

~--w, 
I. Primary Lip 3. Metal Band 
2. Second.lry Lip 4. Wire Spring Band 

Front Wheel Rear Wheel 
Hub Left Hub Right Coupling Hub Left Hub Righ t 

Bearing 6300Z 6200 6203 6201 630IZ 

Grease ~eal 92050-002 92050-003 92052-003 -- --



Ins tion and lubrication 
If thr grr,1\e seals arc cqmincd wi thout removing 

th<' ,ral thermelves, _ look for discolor,llion (indicdting 
th<' n1bber_ h~\ dctcnora tcd), h,1rdening, damage to the 
in ternal n bbrng, or o ther damage. If the seal or 
rn trmal ribbin g ha\ hardened, the clearance between the 
<;('al and the ax le sleeve will not be taken up whi ch will 
illo v. dirt _an d moisture to enter c1nd reach t'he bearing. 
Whenever rn doubt as to its condition and whenever the 
<.('al i, removed for greasing the bearing, the seal should 
t'il' replaced. The seals arc generall y damaged upon 
removal. 

ince the wheel bearings arc made to ex tremely close 
tolerances, the clearance cannot normally be measured. 
~ash the bea~in~ wi~ a_ h_igh flash-point solvent, dry 
rt (do not sprn rt whrle 1t 1s 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 m~st 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 instal­
lation. Clean and grease the wheel bearings and the 
front hub gear box (speedometer gear) in accordance 
with the periodic maintenance chart (Pg. 118). 

BRAKES 
The front and rear wheels are both equipped with 

a leading-trailing type of drum brake. "Leading-trailing" 
means that one of the two brake shoes leads, expanding 
against the drum in the direction of drum rotation, and 
the-other shoe trails, expanding in the direction opposite 
drum rotation. 

On both the front and rear brakes, the force applied 
by the rider upon braking is transmitted into the interior 
of the brake by a camshaft. The force applied at the. 
brake lever or pedal is transmitted by a cable to the cam 
lever which then turns the camshaft. When the camshaft 
rotates, the large portion of the cam is forced between 
the two brake shoes. Since the shoes are only held to­
gether away from the drum by springs, the cam, over­
coming spring tension, pushes the shoes outward against 
the drum. The leading shoe rotates in direc tion "A", and 
the trailing shoe in direction "B" as shown in the diagram. 

The friction between the linings and the drum, which 
d!celerates the motorcycle, gradually wears down the 
brake shoe linings. On the outside of each brake panel 
is a brake lining wear indicator which, as the brake is 
applied, moves in direct proportion to the distance that 
the brake shoe linings move to reach the brake drum. As 
the linings wear down, the lining surface has farther to 
travel before reaching the drum. The indicator accor­
dingly travels farther until it finally reaches the end of 
usable range when the lining wear has reached the 
ser-ice limit. 

Due to wear of the brake drum, shoe linings, and cam, 
periodic brake adjustment is required. However, if the 
bf~k.e parts become overworn, adjustment will not be 
~rndent to ensure safe brake operation. Not only can 
overworn parts crack (drum) and otherwise suffer damage 
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a., they lo\C their brc1king effectiveness, but, if the cam 
wears to the point where it turns nearly horizontal when 
the brake i, fully applied, the brake mdy lock in the 
operated position, or brake lever or pedal return mcfY be 
very ~luggish. All brake parts should be checked for 
wear in accordc1nce with the periodic maintenance chart 
(Pg. 118). 

Brake 

Brake drum wear 
It is extremely difficult to find a place that will 

turn a drum for a motorcycle with the rim spoked up. 
Measure the inside diameter of the brake drum with 

cal ipers to determine wear. Since uneven drum wear will 
decrease braking effec liveness, take measure men ts at a 
minimum of two places. If the drum is worn unevenly 
or if it is scored, turn the drum down on a brake drum 
lathe or replace the hub. (Do not turn it down to the 
service limit, and do not turn it down if any diameter 
measurement exceeds the service limit.) If any diameter 
measurement exceeds the service limit, replace the hub. 

Table 45 Brake Drum Inside Diameter 

Standard Service Limit 

Front 110.000~ 110.087 mm 110.75 mm 

Rear 110.000~ 110.087 mm 110.75 mm 
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Brake shoe lining wear 
Check the thic kness of the br.ikc linings, and repldce 

both \hoc~ a a \C l if the thickness a t any point is less 
than the service limit. If the thickness o f th e brake 
linings i ufficient, check the lin ings for uneven wear, 
and file or sand down any high spo ts. With a wire brush, 
remove any foreign par ticles irnbedded in the lining 
surface . Wash off any oil or grease with a high flash ­
point solvent. In case the lin ings are damaged or the 
surface cannot be restored by sanding and cleaning, 
the shoes must be replaced . 

Table 46 Brake Thickness 

Standard Service Limit 

Front 3mm 1.5 mm 

Rear 3 mm 1.5 mm 

Brake shoe spring tension 
If the brake springs become stretched, they will not 

pull the shoes back away from the drum after the brake 
lever or pedal is released, causing the shoes to drag on 
the drum. Remove the springs, and c heck their free 
length with vernier calipers. If eitehr is stretched beyond 
the service limit, replace both springs. 

Table 47 Brake Spring Free Length 

Standard Service limit 

30.8~ 31. 2 mm 34 mm 

Camshaft, shaft hole wear 
Excessive shaft to hole clearance will increase cam­

shaft play and reduce braking effic iency. 

Measure the shaft diameter with a micrometer, and 
replace it if it is worn down to less than the service 
limit. 

Measu re the inside diameter of the camshaft hole, and 
repl ace the brake panel if the h o le is worn past the 
service limit. 

Camshaft 

Table 48 Brake Camshaft, Hole Diameter 

Standard .Service Limit 

Camshaft 11.957 ~ 11 .984 mm 11.83 mm 

Shaft Hole 12.000 ~ 1 2.027 mm 12.18 mm 

Lubrication 
Every time that the brakes are disassembled, and in 

accordance with the periodic maintenance chart (Pg.118), 
wipe out the old grease, and re-grease the brake pivot 
pain ts. Apply grease to the brake shoe anchor pins, spring 
ends, and cam surface of the camshaft, and fill the cam­
shaft groove with grease. Do not get any grease on the 

brake shoe linings, and wipe off any excess grease so that 
it will not get on the linings or drum after brake assembly. 

Camshaft 



; Brake Shoe Anchor Pin 

DRIVE CHAIN 
The drive chain used to transmit the engine power to 

the rear wheel is the Enuma EK428-G (110 link) chain. 
This chain is provided with a master link to facilitate 
removal and replacement. To minimize any chance of 
the master link dislodging, the link is fitted with the 
closed end of the " U" clip pointed in the direction of 
chain rotation. See Fig. 283. 

Direction of Chain Rotation 

O,ain construction is shown in Fig. 285. Most chain 
wear occurs between the pins and bushings, and between 
the bushings and rollers, rather than on the outside of 
the rollers. This wear causes the chain to lengthen. If 
the chain is left unadjusted, the lengthening will lead to 
noise, excessive wear, breakage, and disengagement from 
the sprockets. If the chain is al l owed to wear too much, 
the distance from roller to roller is so much greater than 
the distance between each tooth of the sprocket that 
the wear rapidly accelerates. 

The rate of wear can be greatly reduced, however, 
t1i' fre quen t and adequate lubrication, esp,ecially between 
the $i de plates of the links so that oil can reach the pins 
and bushings inside the rollers. 

Drive Chain 

'2 1 20 
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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, inspcc t both the engine and rear sproc kets, 
and replace them if necessary . Overworn sprockets will 
cause a new chain to wear quickly. 

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. Stretch the chain taut 
either using the chain adjusters, or by hanging a 
1 O kg ( 20 I b) weight on the chain. Measure the length 
of 20 links on a strai ght part of the chain from pin 
center of the 1st pin to pin center of the 21st pin. 
Since the chain may wear unevenly, take measure­
ments at several places. If any measurement exceeds 
the service limit, replace the chain. 
NOTE: The drive system was designed for use with the 
Enuma EK428-G (110 link) chain, and for maximum 
strength and safety only this chain must be used for 

replacement. 

Table 49 Drive Chain Length 

Standard Service Limit 
20-link 

254 mm 259 mm 
Length 

Lubrication 
In order for the chain to function safely a nd wear 

slowly, it should be properly lubricated in accordance 
with the periodic maintenance chart (Pg. 118). Lubri ­
cation is also necessary after riding through rain or on 
wet roads, or any time that the c hain appears dry. 

,__--- - - ----Measure this length --------~ 
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n time that the motorcycle including the chai n has 
been washed, the chain should be adequately lubrica ted 
immediately in order lo avoid rust. 

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 preferrable over a lighter oil 
because it will stay on the chain longer and provide 
better lubrication. Apply the oil to the sides of the 
rollers and between the side plates of the links so that 
oil will penetrate to the pins and bushings where most 
wear takes place. Wipe off any excess oil. 

Dirt will cling to the oil and act as an abrasive, 
accelerating chain wear. Whenever the chain becomes 
particularly dirty, it must be cleaned in kerosene and 
then soaked in a heavy oil. Shake the chain while it is 
in the oil so that oil will penetrate to the inside of the 
rollers. Better oil penetration to the interior is achieved 
by boiling the chain in grease, but care must be taken 
not to overheat the grease. 

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 and 
is driven by the chain to turn the rear wheel. 

Sprockets that have become excessively worn cause 
noise with the chain and greatly accelerate chain and 
sprocket wear. The sprockets should be checked for 
wear any time that the chain is replaced. A warped 
rear sprocket destroys chain alignment such that the 
chain may break or jump from the sprockets when travel­
ing al high speed. The sprockets should be checked for 
wear and the rear sprocket for warp any time that the 
chain is replaced. 

Sprocket wear 
Visually inspect the sprocket teeth. If they are worn 

as illustrated, replace the _sprocke L 

Engine Sprocket Teeth 

◄ 4. 
Rotation 

NOTE: If a sprocket requires replacement, the chain is 
probably worn also. Upon re pl acing a sprocket, inspect 
the chain. 

Measu re the diameter of the sprocket at the base of 
the teeth. If the sprocket is worn down to less than the 
service I imi t, re place the sprocket 

Table 50 Sprocket Diameter 

Standard Service Limit 

Engine 52.05~ 52.25 mm 51.7 mm 

Rear 161 .15~161.45 mm 159 mm 

Rear sprocket warp 
Elevate the rear wheel so that i t will turn freely, and 

set a dial gauge against the rear sprocket near the teeth 
as shown in Fig. 289. Rotate the rear wheel. This 
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 



T,bl 51 Reu Sprocket Warp 

undt·r ll. \ mm 0.5 mm 

REAR WHEEL COUPLING 
lh<' rear wheel <..oupling con nec ts the rear sprocket to 

th<- whee-I. l he- forces that arc transmitted between the 
1T~r ,pr · l..c-t dnd the rear hub arc tr,insmitted through 
ru N>c-r ,h k dampers in the cou pling to absorb some of 
IN' ,h - 1.. resulting from ,uddcn changes in torque due 
to a..:<'lcrdtion or braking. 

Damper inspec tion 

Remove the rcdr wheel coupling (Pg. 47), and inspect 
the rubber dampers. 

Replace the dampers if any appear damaged or 
de t.eri orated. 

Steering Stem 
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STEERING STEM 
I he steering stern su pports the handlebar, front fork 

shock absorbers, and front fender, and turns inside the 
frame head pipe. Ball bearings in the upper and lower 
ends of the head pipe enable the steeri ng stern to turn 
smoothly and easily. 

The steering stern itself does not wear, but it may 
become bent. If it becomes bent, t he 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 
du ring adjus tment, however, wi ll make the stee ring stiff 
and cause accelerated bearing wear. Lack of proper 
lubrica tion will also bring about the same results. 

From overlightenin g or from a heavy shock to the 
steering stem, the bearing race surfaces may become 
dented. Damaged bearing races will cause the handlebar 
to jerk or catch when turn ed. 

Table 52 Bearing Specifications 

Size Number 
Upper 3116" 23 
Lower 3

/16" 23 

Steering stem warp 
Ex amine the steering stem, and replace it if it is bent. 

Bearing wear, damage 
Wipe the bearings clean of grease and dirt, and 

examine the races and balls. If the balls or races are 
worn, or if either race is dented, replace both races and 
all the balls for that bearing as a set. 

1. Stem Head Bolt 
2. Washer 
3. Stem Head Clamp 
4. Stem Lock Nut 
5. Inner Race 
6. Bearing Balls 
7. Outer Race 
8. Outer Race 
9. Bearing Balls 

10. Inner Race 
11. Stem Head 
12. Head Pipe 
13. Steering Stem Shaft 
14. Steering Stem Base 
15. Bolt 
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Bearing lubrication 
In accordan e with the periodic maintenance chart 

(Pg. 118), and whenever the steering stem is di sassembled, 
the steering stem bearings should be relubricatcd. 

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 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. 

FRONT FORK 
The front fork consists of two shock absorbers con­

nected to the frame head pipe by the steering stern and 
the stern head bracket. It accomplishes shock damping 
through spring action, air compressing in the inner tube, 
and resistance to the flow of the oi l forced into the 
inner tube by w be movement. 

Front Spring Force 

137 kg 
I 
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12. 
13. 
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16. 
17. 
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19. 

Top Bolt 
Upper Clamp Bolt 
Rubber Damper 
Fork Cover 
Rubber Damper 
0 Ring 
Stem He.1d Bolt 
Stem Head 
Head Pipe 
Steering Stem Ba~ 
Inner Tube 
Spring 
Oust Seal 
Oil Seal 
0 Ring 
Tube Nut 
Slide Metal 
Outer Tube 
Spring Holder 



~ach h -k ab,orbcr is a telescopic tube including 
~n inner tul , ou ter tube, spring ,1nd oil seal. The 
pring \Upplie\ most of the damping during the com­

prcs~ioo troke. 

,\ nut con taining an oil seal is screwed onto the 
outer tube. 

Oil i prevented from leaking out by the o il seal 
which i fitted at the upper end of the tube nul 
•\ dust seal on the outside of the tube keeps dirt and 
water from entering and damaging the oi l seal and 
tube surface. 

Compression stroke 
Whenever a I oad is placed o n the front fork and 

whenever the front wheel receive~ a shoe k the inner 
tube moves down ins ide the outer tube, c~mpressing 
both the spring and the air in the inner tube. At the 
same time, low pressu re (suction) is created in an 
enlarging chamber (upper chamber) formed between 
the inner rube and o uter tube, and draws in oil from 
a diminishing chamber (lower chamber) formed in the 
bottom of the outer tube through the inner tube orifice. 
Near the end of the compression stroke, the clearance 
between the lower end of the inner tube and the tapered 
out bottom of the outer 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 ex tension 

stroke, in which the inner rube is pushed back out by 
the compressed spring. As the tu bes move apart, the 
chamber between the outer and inner tubes grows 
smaller, forcing the oil through the inner tube oil 
orifice. This small hole resists the oil flow into the 
inner tu be, damping fork ex tension. 

Near the end of the extension stroke, the orifice 
slides into the slide metal, which forms an oil lock 
finishing the extension stroke. 

Either too much o r too little oil in the shock absorbers 
will adversely affec t shock damping. Too much oil or 
too heavy an oil ma kes action too stiff; too little oil or 
too light an oil makes the action soft, decreases damp­
ing potential , and may cause noise during fork move­
ment 

Contaminated or deteriorated oil will also affect 
~hock damping, and, in addition, will accelerate internal 
wear. The fork oil should be changed in accordance with 
lhe periodic maintenance chart (Pg. 118), or sooner if 
the oil appears dirty. 

A bent, dented, scored, or the otherwise damaged 
inner tube will damage the o il seal, causing oil leakage. 
A badly bent inner tube m ay cause poor handling. 

Fork oil 
lo check the fork oil level, first place a jack or stand 

under the en~ne so that the front wheel is raised off 
lhe ground. Remove the top bolt from the inner tube. 
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Insert a rod down in to the tu be, and measure the distance 
from the top of the tube to the oil level. If the oil is 
bel ow the correct level, add enough oil to bring it up to 
the proper level, taking care not to ove rfi ll . 

Table 53 Fork Oil 

Oil Level from 
Type Amount per Side 

Top of Inner Tube 

SAE10W 158~166 cc 395 mm 

To drain out the old oil, remove the drain screw 
from the lower end of the outer tube on each side. 
With the front wheel on the ground, push down on the 
handlebar a few times to pump out the o il. Replace 
the drain screws, remove the top bolt from each side, 
and pour in the specified type and amount of oil. Then 

replace the top bolts, tightening them with 1.5 ~ 20 
kg-m (11.0~ 14.5 ft-lbs) of torque. 

Spring tension 
Since the spring becomes shorter as it weakens, check 

its free length to determine its condition. If the spring 
of either shock absorber is shorter than the service 
limit, it must be replaced. If the length of a replacement 
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 motorcycle 
stability. 
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Table 54 Fork Spring Free Length 

Standard Service Limit 
405 mm 395 mm 

Inner tube damage 
Visually inspect the inner tube, and repair any 

damage. If the damage is not repairable, replace the 
inner tube. Since damage to the inner tube damages the 
oil seal , replace the oil seal whenever the inner tube 
is repaired or replaced. 

REAR SHOCK ABSORBERS 
The 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 uniL Shock absorption is further 
aided by the use of rubber bushings in both the upper 
and lower shock absorber mountings. 

Since the rear shock absorbers are sealed units which 
cannot be disassembled, only ex tern al checks of oper­
ation are necessary. With the shocks removed, compress 
each one and see that the compression stroke is smooth 
and that there is damping besides spring resistance to 
compression. When the unit is released, the spring should 
not suddenly snap it to full length. It should extend 
vnoothly with notable damping. When the shock 
absorber is operated, there should be no oil leakage. 
If either shock absorber does not perform all of these 
operations satisfac torily, or if one unit feels weaker than 
the other, replace both shock absorbers as a seL If only 
one unit is replaced and the two are not balanced, motor­
cytce instability at high speeds may result. 

Shock absorber spring force for the 5 different setting 
is shown in the graph. 

Roar Spring Force 
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Bushings 
Check the rubber bushings, and replace any that 

are worn , cracked, hardened, or otherwise damaged. 

SWING ARM 
The swing arm is designed to work with the shoc k 

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 through rubber dampened bushings pivots on a shaft 
connected to the frame. When the rear wheel receives 
a shock, the swing arm, pivoting on its shaft, allows the 
wheel to move up and down in relation to the frame 
within the limits of the shock absorbers. 

Each bushing consists of rubber cemented between 
steel sleeves. The outer sleeve is press fitted to the swing 
arm, and the inner sleeve is fi tted around the pivot shaft 
and pressed against the frame. The movement of the 
swing arm in relation to the frame is permi tted by the 
elasticity of the rubber. 

Since the pivoting of the swing arm depends on the 
bushing rubber, there are no wearing parts requiring 
lubrication. However, as the rubber deteriorates and 
loses its resiliency, a resulting looseness between the 
swing arm and the pivot shaft will adversely affect 
motorcycle stab ii ity . 

Bushings 
Visually inspect the bushings in the swing arm. If 

they are deteriorated or damaged, they must be replaced. 

Pivot shaft 
To measure the pivot shaft runout, set the pivot 

shaft on V blocks at the ends of the shaft, and set a 
dial gauge to the shaft halfway between the blocks. 
Turn the shaft to measure the runout. The amount of 
runout is the amount of dial variation. If the shaft 
runout exceeds the service limit, straighten it. If it 
cannot be straightened, or if the runout exceeds 0.7 
mm, replace the shaft. 



100 MAINTENANCE 

Table 65 Pivot Shaft Runout f tandard 
0.1 mm 

MUFFLER 

Service Limit 
0.2mm 

The muffler reduces exhaust noise and conducts the 
exhaust gases back away from the rider while keeping 
power loss to a minimum. ff much carbon is built up 
inside the muffler, exhaust efficiency is reduced, which 
lowe rs the engine output power. 

To remove built-up carbon, first remove and dis­
assemble the muffler (Pg. 23), Clean the baffle tube 

Swing Arm 

®CD 

1. Pivot Shaft 
2. Washer 
3. Bushing 

with a wire brush and by triking it gently, or by burning 
the carbon ou L Als(\ examine the gl as~ wool. and rem_ove 
some of the dirtiest part if it is e pec1ally dirty. If 1t is 
exceptionally cfi rty , wash it out . in a high flash point 
solvent of some kind or replace it. 

If there is any exhaust leakage where the muffler 
connects to the cylinder or if the muffler gasket appear~ 
damaged, replace the gasket. If the muffler_ is badly 
damaged dented cracked or rusted, replace 1L 

' ' 

IGNITION SYSTEM 
The ignition system shown in Fig. 303, coosi t of the 

spark plug (Pg. 109), contact brea~er, condenser, 
ignition coif and ignition magneto coil. The flow of 
the electrical energy produced in the ignition magneto 
coif is broken up by the contact breaker and sent as a 
surge of current or pulse to the ignition coif, which 
acting as a pulse transformer steps up the voltage so 
that a spark will jump across the spark plug electrodes. 
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, 
all wiring in good condition (no shorts or breaks and 
no loose or tarnished connections), and the flywheel 
magnets supplying a satisfactory magnetic field. 

When the flywheel rotates, magnetic fiux cutting 
through the ignition magneto coil induces electric 

4. Swing Arm 
5. Lock Washer 
6. Nut 



cu': nt in the coil. One end of the co il is grounded, 
while the other end connects both to the ignit' ·1 . . d ' 10n co1 
pnmar win mg and to the contact breaker. When the 

~tact brca~er points are closed, the ignition magneto 
11 current 1s shorted to the ground. Since the current 

is horted to the ground , no appreciable current can 
flow th.rough the ignition co il primary winding due to 
the res1s.tan.c~ of .th~ winding. Howevever, (assuming 
correct 1gn1t1on t1m mg) when the piston reaches a 
position 23° before top dead center the contact 
breaker points open, interrupting the ' short to the 
ground and causing the current to flow through 
the primary wind ing. Then, as the points close, the 
current is once again shorted through the points and 
can no longer flow through the primary winding. This 
pulse in the primary winding produces a rapid build-up 
of a magnetic field. The magnetic flux of this field 
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 rise of primary winding voltage, is 
much greater than the voltage in the primary winding. 
It is this high voltage that causes a spark to jump 
across the spark plug electrodes. Since a, greater ratio 
of secondary winding turns over primary winding turns 
and a sharper rise of primary_ winding voltage increases 
the secondary winding voltage that is produced, a 
certain ratio of turns in the ignition coil has been 
chosen and a certain voltage rise sharpness (determined 
by conde~r and breaker point performance) has been 
designed in the ignition system so that a spark of 
sufficient but not excessive strength will be produced. 

The single phase alternating current that is 
generated in the ignition magneto coil fluct..iates as the 
flywheel rotates and increases with the rpm. In order 
to accommodate this current, the ignition system is 
designed so that, at the flywheel position where 
ignition takes place, the generated current for both 

Ignition Circuit 

lg. 

Ignition Switch 
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high and low rpm will be sufficient for good spark 
plug performance and yet not be excessive. Thus, when 
the ignition timing is not pro~erly set, not only will 
there be a loss of power as with the battery ign ition 
system, but also the strength of the current sent to the 
ignition coi l will be inappropriate at certain rpm's. For 
example, at high rpm if the ignition timing is retarded, 
the contact breaker points open when the current is 
too high, resulting in burned points, overheating of the 
ignition coil, and accelerated spark plug electrode wear. 
On the other hand, at high rpm if the ignition timing 
is too far advanced, the contact breaker points open 
when the current is too low. This current, producing 
too weak a spark, causes the engine to misfire. Excep­
tionally retarded timing also results in too weak a 
spark, causing misfiring and difficu It starting. 

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 earn 
surface on the flywheel hub by a single leaf spring. As 
the flywheel rotates, the heel rides on the cam surface, 
and, as the flywheel reaches the position where 
ignition takes place, the high spot on the cam surface 
pushes out on the heel, which opens the points. As the 
heel wears down, the point gap narrows, retarding 
ignition timing. Consequently, the ignition timing must 
be periodically adjusted to compensate for heel wear. 

The condenser is connected in parallel across the 
contact breaker points and serves to prevent current 
from arcing across the poin ts as they open. Arcing 
across the points would reduce the sharpness of the 
voltage rise in the primary winding, thus weakening the 
spark plug spark, and also damage the surface of the 
poin ts. When the points are first o pening, the con­
denser absorbs a certain amount of current, giving the 
points ti me to open far enough apart to where current 
wi II not arc across. However, if the condenser shorts, 
the current will simply be grounded t hrough the 

Black/White 

Spark Plug 

Magneto 

Ignition Coil 
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00ndenser whenever the points o pen. Whe n . the co n­
den er is o th erwise defect ive, the current will ?0 1 be 
p revented fro m arcing across the po ints at th e time of 
ign it ion , result ing in poor spark plug performance and 
bu rned and p itted poin ts. 

Ignition Magneto Coil Current 

-C 
Cl) ... ... 
::::, 
u 

Current al ignition 
~---- with timing advanced 

~--- with timing correct 
with timing retarded 

-, 
~ " ,, ' 

' ' ' \-- At high rpm 

' ' \ 
A-At low rpm 

\ 
\ 
\ 
\ 
I 
I 

½ cycle (1/6 magneto flywheeJ revolution) 

\i 
Contact Breaker 

When the points become d irty, pi tted , 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. In accordance with the periodic maintenance chart 
(Pg. 118), inspect the contact breaker, and repair or 
replace it if necessary. 

Clean the points with clean paper or cloth, or using 
an oil-free solvent. A business card soaked in trich loro­
ethylene can be used to remove traces of oi I. To repair 
light damage, use sandpaper or an oil stone. If the 

;., , points are badly worn down or damaged, or if the 
spring is weak, replace the contact breaker. 

In accordance with the periodic maintenance chart 
(Pg . 118), or whenever the contact breaker is inspect­
ed or replaced , apply a small amount of grease to the 
felt to lubricate the cam in order to m inimize wear of 
the contact breaker heel. Be careful not to apply 50 
much grease that it can drop off or be thrown onto 
the points, which will cause the points to foul and 
burn . 

Condenser 
The condenser can usually be considered to be 

defective if a long spark is seen arcing across the points 
as they o pen or if the points are burned or p itted for 
no apparent reason . Replace the condenser any time it 
appears defective and whenever the contact breaker is 
rep laced . 
NOTE: For checking with a capacitor tester, condenser 
specifications a re: 0.25 ±0.03 µfd, 1,000 WVDC. 

Condenser Test 

Capacitor Tester 

~ 0 

Battery 

Condenser 

Ignition coil 
The most accu rate test for determining the con· 

dition of the ignition coil is made with the Kawasaki 
electro-tester. The ignition coil must be connected to 
the tester in accordance with the tester directions and 
should produce at least a 5 mm spark. Since an elcctr<> 
tester other than the Kawasaki electrotester may proooce 
a different arcing distance, the Kawasaki electrottsttf 
is recommended for a reliable resulL 

If an electrotester is not available, the coil can _be 
checked for a b roken or a badly shorted winding with 
an ohmmeter. However, an ohmmeter cannot detect 



• ·on Coil Test 

Elcctro1es1er 

ca 
0 

+ + 

byer shorts and shorts resu ing from insulatK>n break­
down oder h igh voltage. 

To ~ e the primary winding reststance, set the 
ohm~er to the R x 1 range, and connect one 
ohmmeter learl to ground and the o er to the b lack 
lead from the · ·tion coil. The resistance should be 
1.7 ~ 2.5 Il. To measure the secondary winding resist· 
ance, set the oh:nme:.er to the R x 100 range, and 
c;o nect one ohir.meter lead to ground and the other 
to the spark ptug £earl. The resistance should be about 
8~ 12 kll. 

tne coif does not produce an adequate spark, or 
· either the pr· a.ry or secondary ·nding does not 
have the correct resistance, reptau the ignition coil. 

Ignition mar,,eto coil 
ff the spzrt ;s weak or non-exist.e after the spark 

plug, ~..ion ~. pours and condenser are found to 
be an function:ng property, the wiring al in good 
cone!. oo and property conoected, and the ignitK>n 
timing correctty adjusud, the cavse may be a short or 
open in the ig.mtion magneto coif 0< a to§S of mag­
Aelisr:1 in the tty,rlieel magnets. 
eRoute me ~ ftywheet un:til the points open, 

and out me magneto harness ptug from its soc~.et 
near tbe tap. 

-set an ob=l::neter to the R x 1 range, and measure 
the rests1a':lee betwu:i ground a nd the magneto black 
lead. The proper aJue is between 2..0~ 3.1 Il. 
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Ignit ion Coil 

Battery 

If the resistance in this test is found to be less 
than the proper value, there is a short in the ignition 
magneto coil. No read ing indicates an open . In ei th er 
case, replace the ignition magneto coil. If, however, the 
coil checks out good, the cause is probably a loss of 
magnetism in the fl ywheel, necessitating fly whee l 
replacement. 

CHARGING SYSTEM 
The charging system consists of a magneto and 

regulator/rectifier. 
The magneto, basically a single phase alternating 

w rren t (AC) generator, is d ivided into a moving part 
called the flywheel, and stationary part called the stator 
located inside the flywheel. The flywheel has 6 per­
manent magnets evenly spaced in its circumference to 
generate an alternating current with 3 cycles per fly• 
wheel revolution. The stator consists of an aluminum 
plate on wh ich are mounted a ignition magneto coil and 
lighting/charging coils. The lighting/charging coils 
generate the current required by the electrical circuits. 
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The generated urrent is a slngl phase alternating 
current (A ), which I changed to dire t current (D ) 
and con trolled b a solid-stat r gulator/rectlfier to 
suppl an even voltage to the circui t components . The 
ignition magneto coll produces the electric current to 
fire the park plug . 

Since the solid-state regulator/rectifier con tains no 
contacts or other moving parts, It docs not wear out 
and n er need to be adjusted. It is therefore manu ­
factured as a sealed unit, and mu t be replaced as a unit 
hould it become defective . Internal regulator/rectifier 

operation is e plained here only to aid the technician in 
troubleshoo ting and in understanding test procedures . 
Fig. 310 shows the basic circuit of the regulator/rectifier 
that is referred to in the following explanation. 

Regulator/Rectifier Circuit 

Regu I a tor/ Rectifier 
, - - - - ----------, 

I 

I 
\. 

Load 

,I 

Battery 

1 
The regulator/rectifier can be separated internally 

into two parts; one is the rectifier used to change the 
alternating current (AC) from the magneto to direct 
current (DC) for battery charging and lighting, and the 
other is the regulator which keeps the magneto output 
voltage at the specified value. The main components of 
the regulator/rectifier unit are diodes, a thyristor (Th) 
or Silicon Controlled Rectifier (SCR) as it is also called, 
and a zener diode (ZD). The thyristor (Th) and zener 
diode (ZD) function as follows : 
1. Diode 

A current of electrons can flow only from the - to 
the + side of the diode. However, a defective diode will 
either conduct in both directions (a short) or not con­
duct at all (an open). If any of the diodes is shorted 
or open, the voltage from the regulator/rectifier will be 
below normal, and the battery may not be charged 
adequately. 

Diode Current Flow 

No current nows 

Current flows 

I I I 

2. Thyristor 
A current of electrons can flow from the ca thode 

to the anode but not in the reverse direction . The 
thyristor differs from a diode in two respects : (J) even 
though a voltage of the correct polarity (negative to 
cathode) may be applied, the thyristor will not conduce 
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 . 
3. Zener diode 

As in a normal diode, current will flow easily from 
the cathode to anode, and will not u sually flow in the 
opposite direction . Unlike a normal diode however 
the zener diode will "break down", or cond~ct in th~ 
reverse direction , If enough voltage is applied in the 
reverse direction . When this voltage is lowered or 
removed, the diode will stop conducting and return 
to its normal state. The voltage at which the diode 
begins reverse conduction, is called the breakdown volt• 
age, and is set at the desired level when the diode I, 
manufactured . This property of the zener diode mikes 
it very useful In voltage regulator circuits. 

Thyristor 

A (anode) C (cathode) 

G (gate) 

Zener Diode 

A (anode) 



In the regulator/rectifier, the zener diode is con­
,,ected to the gate lead of the thyristor to signal the 
thyristor when charging voltage becomes too high . 
Detailed circuit operation is as follows : 

The alternating current from the magneto is changed 
into direct current in the rectifier, and then it flows 
through the black lead to ground. From ground it 
goes up through the battery to charge it, and through 
the white/red lead and the rectifier up to the magneto. 
When battery charging voltage gets too high , how­
e\iet, the zener diode conducts and signals the thyristor 
to stMt conducting. Then, instead of current going 
through the battery and overcharging it, it flows from 
ground up through the thyristor and then back to the 
m~eto. 

There are a number of important precautions that 
are musts when servicing the charging system. Cautions 
that are applied to the individual parts are listed below. 
Failure to observe these rules can result in serious system 
damage. Learn and observe all the rules below. 
fcAUT1;0:,il When handling th_e regulato_r/rectifier, 
C:'.: ;:_:.!!J observe the following to avoid damage 
to the regulator/ rectifier: 
1. Do not reverse the battery lead connections. This 

will bum out the zener diode. 
2. Do not disconnect the re~lator/rectifier leads with 

the ignition switch on. 
3. Do not disconnect the battery leads while the engine 

is running. 
4. For the regulator/rectifier to function properly, the 

battery must be charged to near capacity. If the 
battery is badly discharged, charge it before installing 
it in the motorcycle. 

When handling the magneto flywheel: 
5. Do not allow the flywheel to suffer sharp impacts 

such as striking it with a hammer or letting it fall on 
a hard surface. Such a shock to the flywheel can 
cause the magnets to lose their magnetism. 

Charging system inspection 
Initial inspection: 

If there are any problem ind ications in the charging 
system, give the system a quick initial inspection or 

Table 56 Regulator Output Voltage 
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check before starting a series of time consuming tests, 
or worse yet, removing parts for repair or replacement. 
Such a check will often turn up the source of the 
trouble . 

Make sure all connectors in the circuit are clean and 
t ight. Examine wires for signs of burning, fraying, etc . 
Poor wires and bad connections will affect electrical 
system operation. O,eck the magneto 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 
CONDITION BEFORE CONDEMNING OTHER 
PARTS OF THE SYSTEM. A FULLY CHARGED 
BATTERY IS A MUST FOR CONDUCTING ACCU­
RATE CHARGING SYSTEM TESTS. 

Charging system malfunctions can be traced to 
either the battery, magneto, regulator/ rectifier, or the 
wiring. Troubles may involve one unit or in some cases, 
all units. Never rep lace a defective unit without deter­
mining 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. 

Operational inspection of charging system: 
•Warm up the engine to obtain actual magneto operating 

conditions. 
•Swing the seat open, check that the igni tion switch is 

turned off, and connect the multimeter as shown in 
Table 56 to test the regulator/rectifier output voltage. 

Meter (+) Lead 13 

Meter Connections Reading 

lOVDC 
Meter (+) ➔ White/Red 

Battery Voltage~8 V 
Meter (-) ➔ Ground 

Tlllle 57 R1111Jlator Output Amperage 

Meter Load 
Amperage Difference Range Connections 

Difference 
20V Meter (+) ➔ White/ Red 
DC Meter (-) ➔ White 

40W about 5.3A 
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Regulator Output Voltage Measurement 

-0 

"' .3 

White / Red 

+ 

10V 
D 

Regulator Output Amperage Measurement 

20A 
DC 

CJ 
+ 

Regulator 
/Rectifier 

Table 58 Magneto Output Voltage 

Regulator 
/Rectifier 

Meter Range Connections 

One meter lead ➔ One yellow lead 

• Start the engine, and note the ~oltage readings at 
various engine speeds with tht h(t- ~eam headlight 
turned on and then turned of · is is done dlsc00_ 

nec ting or connecting the white/blue lead from the fu5e 
box .) The readings should s~ow near the battery volt. 
age when the engine speed ,s low, and ~ as the engine 
speed rises the readings should also me. But they 
must be ke~t under the specified voltage . 

•Turn off the ignition switch to stop the engine, illld 
disconnect th e multimeter . . 

•Disconnect the white/red regulator/rectifier lead from 
the white battery + lead, and connect the multimeter 
as shown in Table 57. This puts the ammeter in serits 
with the regulator/rectifier output lead so that output 
amperage can be measured . 

White/Red Lead ~ 

•Start the engine, and run the engine at some speed 
more than 4,000 rpm. Note the meter readings when 
the headlight is turned off and then turned on. Com­
pute the difference between the two values. The 
difference should show the value shown in Table 57. 

NOTE: A good regulator/ rectifier permits only needed 
current to reach the battery and other electrical loads. 
In some cases the amperage difference may differ from 
the values in Table 57, but the regulator/rectifier is 
considered to work properly if the amperage output 
increases as load increases , and vice versa. 

If the regulator /rectifier output voltages are kept 
between the values given in Table 56, and the output 

Reading @4,000 rpm 

250V AC 
The other meter lead ➔ The other yellow lead about 25V 

Table 69 Li~ting/Charging Coil 

Meter Range Connections Reading 

X 1 {l 
One meter lead ➔ One yellow lead o.1s~o.22 n The other meter lead ➔ The other yellow lead 



~mperage .changes corresponding to the load difference, 
the charging ystem is considered to work normally. 

If the _output voltage is much higher than the values 
spe-clfied in the table, the regulator/rectifier is defective 
or the brown regulator/rectifier lead is loose or open . 

If the output amperage does not change when the 
electrical load changes, the regulator/rectifier is defective 
or the magneto output is insufficient fo r the loads. 
Oteck the magneto output and lighting/charging coil 
mistance to determine which part is defect ive. 

Magneto inspection: 
There are three types of magneto failures : short, 

open (wire burned out), or loss in flywheel magnetism . 
A short or open in the lighting/charging 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 hitting the flywheel , leaving it near an electromagnet· 
ics field , or just by aging, will result in low output. 
•Disconnect the 2-pin connector (yellow leads) from 

the magneto. 
•Connect the multimeter as shown in Table 58 to check 

the magneto output voltage with no electrical loads. 
•Start the engine, run it at the rpm given in Table 58, 

and note the voltage reading. 
If the output voltage shows the value in Table 58, 

the magneto operates properly and the regulator/rectifier 
is damaged . A much lower reading than that given in the 
table indicate5 that the magneto is defective. Check the 
lighting/charging coil resistance as follows : 
•Stop the engine, set the multimeter to the x 1 n range, 

and measure for continuity between the yellow leads. 
If there is more resistance than shown in Table 59, or 
no meter reading, the lighting/charging has an open and 
must be replaced. 

•Using 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 (00) indicates a short, necessitating lighting/ 
charging coil replacement. 

If the lighting/charging windings have normal resist­
ance, but the voltage check showed the magneto to be 
defective; then the flywheel magnets have probably 
weakened, and the flywheel must be replaced. 

BATTERY 
The battery Is a back-up source of power to operate 

the electrical equipment whenever the engine is turning 
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too slowly for the magneto to supply sufficient power. 
However, the battery does not backup the ignit ion, 
which is not connected to the battery. 

With proper ca re, 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 thll 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. Ordinal'y tap water is not a 
substitute for distilled water and will shorten the 
life of the battery. Distilled water comes in a sealed, 
non-metallic container; any other water is not dis­
tilled water. 

2. Never add sulphuric acid solution to the battery. 
This will make the electrolyte solution too strong 
and will ruin the battery within a very short time. 

3. Avoid quick-charging the battery. A quick-charge 
will damage the battery plates. 

4. Never let a good battery stand for more than 30 
days without giving it a supplemental charge, and 
never let a discharged battery stand without 
charging it. If a battery stands for any length of 
time, it slowly self-discharges. Once it is discharged, 
the plates su Ip hate (turn white), and the battery 
will no longer take a charge. 

5. Keep the battery well charged during cold weather 
so that the electrolyte does not freeze and crack 
open the battery. The more discharged the battery 
becomes, the more easily it freezes. 

6. Always keep the battery vent hose free of obstruc­
tion, and make sure it does not get pinched or 
crimped shut. If battery gases cannot escape from 
this hose, they will explode the battery. 

7. DO NOT INSTALL THE BATTERY BACKWARDS. 
The negative side is grounded. 

Electrolyte 
The e lectrolyte is dilute sulphuric acid . The stan· 

dard specific gravity of the e lectrolyte used in warm 
cli~ates in a fully charged ba ttery is 1. 260 at 20°C 
(68 F). In particularly cold regions a solution with a 
standard spec ific gravity of 1.280 is used. The water in 
this solution changes to a gaseous mixture due to 
chemical action in the battery and escapes, which 
concentrates the acid in a charged battery. Con­
sequently, when the level of the electrolyte becomes 
low, only distilled water should be added. If sulphuric 
acid is added, the solution will become too strong for 
proper chemical action and will damage the plates. 
Metal from the damaged plates collects in the bottom 
of the battery, and this sediment will eventually cause 
an internal short circuit. 
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. Th specific gravity of th electrolyte i meas ured 
with a hydrometer and i the most accura te indication 
of the conditio n of th e battery . When using the 
h drom ter, read the elect roly te le e l at th e bottom of 
the men, CU\ ( urved \urfd1.e 11f the fluid). Fig. 317 
how the rela t ion hip between th e specifi c gravi t Y of 

the ,olu tion at 0° (h8° 1· ) and the percentage o f 
batter c harge . · ince <,pccific gravit varies with 

Hydrometer 

Read Here 

Electrolyte 

J l 

temperature, and since th·e temperature of the solution 
being checked is likely to be other than 20°C (68°F), 
the formula given below should be used to compute 
what the specific gravity would be if the temperature 
were 20°C (68°F). When the temperature goes up, the 
specific gravity goes down, and vice versa. 

Szo=St + I 0.0007 (t-20)] 

Fahrenheit 

St=specific gravity at the present temperature 

S20=specific gravity at 20°C 

S6s ~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 fu II charge. 

Specific Gravity/Battery Charge Relationship 31 
I .32--------.----r---r--r--r-"T""-r1 

l. 28 ~ J---+--1-, -+-_ll--_..;,.--t--r- t-:~ 
i 

l ·24 1-Fu_ lLI _C_hLar_g_el.1-.2- 8.lO----:(.J2 _0;;;-°C-=:-) ,.- ,.T~~--~~~=--t 
1 .20 l==t==~==t======t===;:~71l~ ..4--~-t 
1.16 ~ ~ --1-_;._~ ~~:.__.i--::--r--t-,------1 

1.1 2 l--~ 1,..-.~-..kC-+---+- +---'-----r- - --l 

1.04 ~ -l-~=t==F===='1==t=~=f="---t~ 
1.00L__.L _ _j___j_____.L _ _._ _ _..__~_....___.___, 

40 60 80 ·O 20 100 
Battery Charge % 

Initial charge 
New batteries for Kawasaki motorcycle5 are dry 

charged and can be used directly after add ing the 
electrolyte. However, t_he 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 . 
CAUTION: Because the battery gives off an explosive 
gas mixture of hydrogen and oxygen, keep any sparks 
or open flame away from the battery during charging. 
•Pour a 1.260 (specific gravity at 20°C or 68°F) 

sulphuric acid solution into each cell of the battery 
up to the upper line. 

•Let 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 pour­
ing into it the battery. 

2. After pouring the acid into the battery, start 
charging the battery within 12 hours. 

•Leaving the caps off the cells, connect the battery to 
a charger, set the charging rate at 1/ 10 the battery 
capacity, and charge it for 10 hours. For example, 
if the battery is rated at 6AH, the charging rate would 
be 0.6 ampere. If a constant voltage charger is used, 
the voltage must be adjusted periodically to keep the 
cur rent at a constant value. 

CAUTION: If the temperature of the electroly1e rises 
above 45°C (115° F) during charging, reduce the charging 
rate to bring down the temperature, and increase the 
charging time proportionately. 
•After charging, check the electrolyte level in each 

cell. If the level has dropped, add distilled water to 
bring it back up to the upper line. 

•Check_ the _results of charging by measuring the 
specif 1c gravity of each cell and by measuring battery 
voltage. Battery ~oltage of a 6 volt battery directly 
after the completion of charging should be 7 .S to &.O 
volts. 



T•ble 60 Battery Troubleshooting Gulde 

Good Bdll.ery 

PlalC\ (i) chocola te color 

( ) Rray 

~rdiment none, 0 1 \ mall ,,m ount 

Voltage .1bove u volt~ 

Ir trol le 
above pla tcs 

le, I 

peci fie 
above I . 200 in all 

cells ; no two cells gravit 
111ore th an 0.020 diffe,rent. 

Ordinary charge 
CAUTION : Because the battery gives off an explosive 
gas mixture of hydrogen and oxygen, keep any sparks 
or open flame away from the battery during charging. 
-Oean off the battery using a solution of baking soda 

and water. Make especially sure that the terminals are 
clean. 

• If the electrolyte level is low in any cell, fi ll to over 
the lower line but not up to the upper line since the 
leve l rises during charging. Figure the charging rate to 
be between 1/i o and 3

/ 10 of battery capacity. For 
example, the maximum charging rate for a 6AH 
battery would be 3

/ 10 x 6 which equals 1.8 amperes. 
CAUTION: Charging .the battery at a rate higher than 
specified above could ruin the battery. Charging at a 
hi9}ler rate causes excess heat, which can warp the plates 
Ind cause in~rnal shorting. Higher than normal charging 
rates also cause the plates to shed active material. De­
posits will accumulate, and can cause internal shorting. 
• ~easure the specific gravity of the electro lyte, and 

use the graph, Fig. 356, to determine the percentage 
of d ischarge. Multiply the capacity .of the battery by 
rhe pe£centage of discharge to find the a mount of 
discharge in ampere-hours. Use this figure in the 
formula below to compute charging time. 

. . _ amount of discharge (AH) x 
1 2

~
1 5 Ourgmg ume {hours) - charging current (A) · · 

• Remc)\•e the caps from all the cell s, and begin 
charging the battery at t he rate just ca lculat~d. If a 
constant voltage charger is used, the voltage will have 
to be adjusted periodically to maintain charging 
current at a constant value. 

CAUTION: If the temperature of the electrolyte rises 
abowe 45°C (115° F) during charging, reduce the charg­
ing rate to bring down the temperature, and increase 
cbarving t ime proportionately. 
• After charging, check the electroly te level in each 
ed. If the level has dropped, add distilled water to 
t,,· it back up to the upper line. 

t charging results by mea~ring the specific 
O'uity of each cell and by measuring battery voltage. 
Battery voltage of a 6 volt batterv di rectly after the 
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~u spec t Battery Action 

white (su lphated);+ plates Replace 
broken or corroded 

sediment up to plates, Replace 
causing short 

bel ow 6 vol ts Tes t charge 

below top of plates 
Fill and 

Test charge 

bcl ow 1.100, or difference 

of more than 0.020 between Test charge 

two cel ls 

completion of charging should be 7.5 to 8.0 volts, and 
the specific gravity of electr?lyte more tha~ 1.220. If 
t he voltage is lower than this, the battery 1s not com­
pletely charged or can no longer take ~ full charge. 
If the specific gravity of any one cell 1s lower than 
1.220, there may be damaged . 

Test charging 
When the battery is suspected of being defective, 

first inspec't the points noted in the Table 55. The 
battery. can be tested by charging it w ith an ordinary 
charge. If it will take a charge so that the voltage and 
specific gravi ty come up to normal, it may be con• 
sidered good except in the following cases : 
* If the voltage suddenly jumps to over 7 .0 volts just 
after the start of charging, the plates are probably 
sulphated. A good battery will rise to 6 volts immed i­
ately and then gradually go up to 6.3 ~ 6.5 volts in 
about 30 to 60 minutes after charging is started. 
* If o ne cell produces no gas or has a very lo w 
specific gravity, it is probably shorted. 
* If there does not appear to be enough sediment to 
short the plates, but o ne cell has a low specific gravity 
after the battery is fully charged, the trouble may be 
just that there is insufficient acid in that cell. In this 
case only, sulp huric acid solution may be added to 
correct the specific gravit y . 
* If a full y charged battery not in use loses its charge 
after 2 to 7 days, or if the specific gravity drops 
markedly, the battery is defect i e. The self-discharge 
n te of a good battery is only about 1% per da y. 

SPARK PLUG 
The spark plug ignites the fuel/air mixture in the 

cormustion chamber. To do this effect ively and at the 
proper time, the correct spark plug must be used, and 
the spark plug must be kept clean and ad justed. 

Tests have shown the NGK B8ES, set to a 0. 7 
~ 0.8 mm gap to be the best plug for general use. 
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Spark Plug 

0.7-0.8 mm 

I . 
2. 
3. 
4. 
5. 
b. 

7. 

1 erm1nJI 
Cement 
Wire Ring 
G,1~ket 
ln~ulator 
Center Electrode 
Side Electrode 

If a plug of the wrong heat range is used , the elec­
trodes may not hot enough to keep all the carbon burn­
ed off, but cool enough to keep from damaging the 
engine and the plug itself - about 400 ~ 800°C (7 50 ~ 
1,450°F). 

{ C~~Tl~N] The <:3~bon on the electrodes conducts 
electricity, and can short the center elec­

trode 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, which may eventually burn a 
hole in the top of the piston. 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. 

IGNITION SWITCH 
The ignition switch has three positions : off, on, and 

on. In the off position the ignition lead is grounded, 
preventi ng the engine from running since current from 
the ign ition magneto coil shorts to ground instead of 
go ing to the ignition coil, and the key can be removed 
from the switch. In the o n posit ion the ignition lead is 
d isconnected fro m ground so that the engine can be 
started. A lead from the magneto is connected to the 
regulator/rec t ifier to charge the battery, and a lead from 
the battery is connected to the horn, turn signals, brake 

Table 61 Ignition Switch Connections 

LEAD Ignition Earth Battery 1 Horn 

COLOR Bk/W Bk/Y White Brown 
--

OFF - - - -ON - -- -
ON - -

. . cuits tail light circuit, 
light, neutral indicator light c; k.e; is in the on ~ i­
and headlight circuit. When t e the ignition switch. 
lion, it cannot be removed from 

Testing the switch t ·,ons of t1..-. I connec •~ 
·1 Jble 61 shows the ,nterna . ·on To check the 

· t h pos1t1 • 
ignition switch for each swt c f m the switch and 
switch, disconnect the le~d P!~!t ';ere is continuity 
use an o hmmeter to verify nnections that are listed 
(zero ohm s) between all th e co .

1
. n and there is no 

h ·tch post 10 , 
in the table for eac sw, h 

1 
are not connected. If 

cont inuity between the leads t a .
1 

can be disassemb led 
the switc h has an o pen or sho~~ 

1 
may be deaned, but 

for repair . The co ntact ~urfa for replacement. If any 
no internal parts are available ·t h must be replaced as 
parts are not repairable, the swt c 

a unit. 

HEADLIGHT C_IR<?~IT . . 0 When the 
The headlight c1rcu1t ts shown tn F,g._ 3.2 · he head­

ignition switch is turned to th~ on poSitton, d~ - ht and 
light circuit is completed, turning on th e head ,g lect 

. ·t h is use to se 
speedometer light . The dimmer sw~ c . . h beam 
high or low beam . When the hea_dl1?ht 1s on hig ' 
the high beam indicator light also 1s ltt. 

Headlight trouble .f th 
If the head light does not light, check. to see 

I 
the 

bulb has burned out. If the bulb has burned ~ut,. de 
sealed beam unit must be replaced. If the bulb is goo ' 
check the dimmer switch. Table 62 shows the c;'n­
nect ions in the dimmer switch for both high and owd 

·1 h an 
beam. Disconnect the leads to the dimmer swt c 'fans 
use an ohmmeter to see that only the connec I th 
shown in the table have continuity (zero ohms). If ede 

· d' sembl switch has an open or a short, 1t can be 1sas. 
for repair. The contact surfaces may be cleaned, bul 

Battery 2 Headlight Tail Light 

W/BI Red R/ W 

- -

- --
-



HuCfllght Circuit 

Headlight 

Dimmer Switch 

HI 

LO 

Speedometer 
Light 

no internal parts are available for replacement. If any 
parts are not repairable, the switch must be replaced as 
a unit. However, if the dimmer switch is good, check 
the ignition switch, the wiring, and the magneto. 

Table 62 Dimmer Switch Connections 

Color R/Y Red R/Bk 
-. 

High Beam - -
Low Beam - -- -

If the headlight lights but does not light brightly, 
the trouble may be that the headlight is of the im­
proper wattage or that the magneto is not putting out 
sufficient current. However, the trouble may be also 
caused by a short or a component drawing too much 
currem in some other part of the electrical system. 

Tail 
Light 

Ignition Switch 
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Fuse 

Battery 

BRAKE, TAIL LIGHT CIRCUIT 
The brake and tail light circuit is shown in Fig. 

322. The same bulb is used for both the brake and 
tail lights, but the bulb has a separate filament for 
each light. Each filament is controlled by a separate 
part of the brake and tail light circuit. When the 
ignition switch is turned to the on position, the brake 
light goes on whenever the circuit is closed by either 
the front or rear brake light switch. The tail light is 
lit whenever the ignition switch is turned to the on 
position. 

The front brake light switch, mounted on the 
front brake lever body is actuated when pressed by the 
front brake lever. The rear brake light switch is 
actuated when pulled on by the rear brake pedal. Both 
switches are a sealed plunger type of switch, which 
cannot be disassembled and must be replaced as a unit 
if defective. The front brake light switch does not 
require any adjustment, but the rear switch must be 
adjusted by changing its position higher or lower in the 
mounting bracket so that the brake light goes on after 
a certain amount of brake pedal travel when the brake 
pedal is applied (Pg. 16 ). 

Brake light trouble 
If the ignition switch is in the on position and the 

brake light does not go on when either the front or 
rear brake is applied, first push the horn button and 
flip the turn signal switch to see if the fuse, ignition 
switch, or battery may be defective. If the turn signals 
and horn work, check for a burned out brake light 
filament . If the bulb is good, the trouble is either the 
wiring or the brake light switches. 

To check the front brake light switch, first 
disconnect from under the fuel tank the brown 
and the blue/ red switch leads. Connect an ohm­
meter to the switch leads, and pull the front brake 
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Brake U Orcui t 

Front Bra et 1gh t wi tch 

d 'Blue Brown 
Tail/Brake Ligh t 

Blu e 

Brown 

Fuse 
Blue Brown 

Rear Br a k.e Li gh l S wi Leh 

lever. The ohmmeter should read zero ohms. If it does 
not replace the -.witch. If the switch checks out good 
t,u/ the brake light does not light, check the wiring. 

' To chuk the rear brake light switch, disconnect 
from under the fuel tank the brown and the blue/red 
switch leads. Connect an ohmmeter to the ~witch 
leads, and pull the switch plunger. Tho ohmmeter 
should read zero ohms. If it does not, replace the 
switch. 

White 

Black 

+ 
Battery 

Tail light trouble 
If the tail light does not go on when the ignition 

switch is turned to the on position, the filament is 
probably burned out. However, if the bulb is good, 
check the wiring, ignition switch, fuse and battery. 

TURN SIGNALS 
A wiring diagram of the turn signal circuit is shown 

in Fig. 325. When the ignition switch is in the on 
position and the turn signal switch is turned to R or L, 
a ground is provided for the circuit so current can now. 
Current to the right or left turn signals flows through 
the closed contact5 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 opened, the circuit is broken, the turn signals JO 
off and the resistance wire cools and contracts, closing 
the

1 

contacts so that hte cycle can begin again. The 
indicator light in the turn signal circuit flashes on ind 
off with the turn signals to indicate that they ire w0<k· 
ing properly. 

Since the turn signa l relay is designed to operate 
correctly only when two turn signals (one front and 
one rear) and the turn signal indicator light are pro­
perly connected in the circuit, trouble may result from 
a burned out bulb, bulb of incorrect wattage, loose 
wiring, as well s from a defect in the relay itself. In 
gener I, if the trouble with the circuit is common tD 
both right and I ft turn signa ls, it is probably caused 
by a defective turn signal rolay, although It may be 
due to a bad switch, wiring, or battery. If the trouble 
Is with only one side - either right or left - then the 
relay is not at fau lt since the same r lay is u§ed for 
both sides, 
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Tum Signal Ci rcuit ® 
Fron t Right 
Tum ~ignal Light 

late Sla te Sl ate 

-1.1 tc 
Turn Signal Relay Redr Right 

Sla te 

Tu m Signal Orange 

Indica to r 
Light 

Slate 
Turn SignalSwitch 

Green 

3: 
0 
Qj 

>--Front Left -"' u 
Turn Signal "' co Green 
Light 

Slate Green 

Turn signal trouble 
(1) Neither right nor left turn signals come on at all: 

•Gieck that battery voltage is normal. 
•Unplug_ 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 
ohmmeter reading, or if there is several ohms 
resistance, replace the relay. 

• If the relay checks good, turn the meter to the 10 
VDC 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 posi• 
lion. If it does not, the fuse, ignition switch, or 
wiring is at fault. If battery voltage is read on the 

Tu rn Sign al 
Light 

Brown 

Fuse 
White White Black 

Green 

+ 
Battery Rear Left 

Turn Signal Light 

Sla te 

meter but the turn signals will sti ll 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 or flash too slowly : 
•Cheek that battery voltage is not low. 
• Check that all wiring connections are good. 
•Check that the turn signal bulbs and indicator 

bulb are of the correct wattage. 
•If 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 the wiring is broken or improperly connect­
ed. 
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(4) Neither light on one idc comes on: d 
• Unless both lights for that side arc_ burnc out, 

the trouble is with the turn signal switch . 

(5) Flashing rate i~ too fast : . d left sides, 
• If th is occurs on both the right an h d 

check that the battery is not being ovcrc arge · 
If the flywheel magneto and battery voltage are 
normal replace the turn signal re lay. h f 

•t f this 'occurs on on ly one side, o ne o r bot 
0 

the turn signal bulbs are of too high a wattage. 

HORN CIRCUIT 
The horn circuit and construction are shown in Fig. 

329. When the horn button is pressed with the ignition 
switch in the on position, the horn is grounded to com­
plete the horn circuit. Current then flows through the 
horn contacts and horn coil, magnetizing the iron core. 
The magnetized iron core pulls on the armature and 
diaphragm assembly, the movement of which pu~hes 
open the contacts, interrupting the current flow. Smee 
the core now loses its magnetism, the armature and 
diaphragm assembly springs back to its original position, 
closing the contacts. This cycle repeats until the h?rn 
button is released. Since each cycle takes only a fraction 
of a second, the diaphragm moves fast enough to pro-

duce sound. 
The contacts wear down after long use, requiring 

adjustment from time to time (Pg. 17). If the horn 
itself is determined to be at fault and adjustment fails 
to correct the trouble, the contacts or some other 
component in the horn is defective. The horn cannot 
be disassembled and must be replaced if defective. 

Horn trouble 
•Check that battery voltage is normal. 
•Disconnect the leads to the horn, and connect to the 

horn terminals a multimeter set to the R x 1 range to 
check for continuity (close to zero ohms). If the 
reading is several ohms or if there is no reading at all, 
replace the horn. 

Horn Construction 

Adjusting Screw 

Horn 
Butto n 

Core 

•If the reading is very close to zero, set the multimeter 
to the 12 VDC range, and connect the meter to the 
leads that were 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, horn button, or the wiring is at fau lt . 

•If the meter does show battery voltage, indicating 
that the horn trouble lies within the horn itself, and 
adjustment fails to correct the trouble, replace the 
horn . 

NOTE: Do not loosen the horn armature mounting since 
doing so would alter the·armature position such that the 
horn would probably have to be replaced. 

SPEEDOMETER 
The speedometer is a sealed unit which cannot be 

disassembled. If it fails to work satisfactorily, it must 
be replaced as a complete unit. 

The speedometer illumination light and the in­
dicator light are independent and can be removed for 
replacement if necessary. 
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Appendix 
ADDITIONAL CONSIDERATIONS FOR 

RACING 
This motorcycle has been manufactured for use in 

a reasonable and pru dent manner and as a vehicle only. 
However, some may wish to subject this motorcycle to 
abnormal operation, such as would be experienced under 
racing conditions. KAWASAKI STRONGLY RECOM­
MENDS THAT ALL RIDERS RIDE SAFELY AND 
OBEY ALL LAWS AND REGULATIONS CONCERN­
ING THEIR MOTORCYCLE AND ITS OPERATION . 

Racing should be done under supervised conditions, 
and recognized sanctioning bodies should be contacted 
for further details. For those who desire to participate 
in competitive racing or related use, the following 
teehn ical information may prove useful. However, 
please note the following important points. 
• You are entirely responsible for the use of your motor­
cycle under abnormal conditions such as racing, and 
Kawasaki shall not be liable for any damages which 
might arise from such use. 

•Kawasaki 's Limited Motorcycle Warranty and Limited 
Emission Control Systems Warranty specifically ex­
clude motorcycles which are used in competitive or 
related uses. Please read the warranty carefully. 

•Motorcycle racing is a very sophisticated sport, subject 
to many variables. The following information is 
theoretical only, and Kawasaki shall not be liable for 
any damages which might arise from alterations utili · 
zing this information. 

•When the motorcycle is operated on public roads, it 
must be in its original state in order to ensure safety 
and compliance with applicable emission regulations. 

Carburetor 
Sometimes an alteration may be desirable for im­

proved performance under special conditions when 
proper mixture is not obtained after the carburetor 
has been properly adjusted, and all parts cleaned and 
found to be functioning properly. 

Jet Needle 

1 

~ 2 
-3 

~ 4 
5 

Grooves 

A certain amount of adjustment can be made by 
changing the position of the needle. There are five 
grooves at the top of the needle . Changing the position 
of the clip to a groove closer to the bottom raises the 
needle, which makes the mixture richer at a given 
position of the throttle valve. 
NOTE: The last digit of the jet needle number ("3 H 

of 4EJ 12-3) is not stamped on the needle, but is the 
number of the standard groove in wh ich the clip is set. 
The groove numbers are counted from the top of the 
needle, 1 being the topmost groove, and 5 being the 
lowest groove. 

If the engine still exhibits symptoms of overly rich 
or lean carburetion after all maintenance and adjustments 
are correctly performed, the main jet can be replaced 
with a small er or larger one. A smaller numbered jet 
gives a leaner mixture and a larger numbered jet a 
richer mixture. 

Spark Plug 
The spark plug ignites the fuel /air 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. 

Test have shown the NGK B8ES set to a 0.7 ~0.8 
mm gap to be the best plug for general use. But since 
spark plug requirements change with the ignition and 
carburetion adjustments and with riding conditions, 
this plug may have tq_ be replaced with one of the next 
lower heat range. Whether or not a spark plug of a 
correct heat range is used should be determined by 
removing and inspecting the plug. 

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 
damaging the engine and the plug itself. This tem­
perature 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. 

Spark Plug 

I. Terminal 
2. Cemen t 

Reach 3. Wire Ring 
4. Gasket 
S. Insulator 

0.7~0.8 mm 
6. Center Electrode 
7. Side Electrode 
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Spark PIOQ Condition 

Carbon Fouling Oi l Fou ling 

If the ceramic is clean and of a light brown color, 
the plug is operating at the right temperature . 

A spark plug in the lower heat range is used when 
engine temperature is comparatively low such as for 
slow speed trail riding when the motorcycle is not 
operated at high speed. Such a plug namely, NGK 
B7ES is designed to hold the heat and thus is often 
referred to as a "hotter" plug. If a "hot" plug is used 
for racing, the plug will run too hot, causing engine 
overheating, preignition and knocki ng, which may burn 
a hole in the piston . 

To inspect the spark plug: 
Remove the plug and inspect the ceramic insulator. 

If the insulator is clean and has a light brown color, 
the correct plug is being used . If it is fouled black, 
change to the "hotter" NGK B7ES. However, if the 
spark plug still fouls after changing to a hotter, the 
cause of the trouble may be other than the spark plug 
such as faulty carburetion or ignition timing. 

IT~~:!Iill ~~8
~x!~1e:~e c~:n:~dit:g r::i~~ge;ft;; 

the slow speed trail riding - the spark plug should be 
inspected and changed if necessary. The NGK B7ES 
plug in particular can damage the engine if used for 
racing. 
NOTE: If the spark plug is replaced by any other 
than th·· recommended NGK B8ES standard plug, 
make sure that the replacement plug has the same : 

(1 )thread pitch 
(2)reach (length of threaded portion must be 19 

mm) 

Spark Plug Reach 

Too short 
B8HS 

.. ~1 
Carbon 

builds up here 

Correct reach 
B8ES 

J 

~ 

Normal Operation Overheating 

(3 )diameter (diameter at threads must be 14 mm ), 
(4 )electrode configuration (standard , not pro jected 

insulator or racing) 
(S)heat range 
If a plug with the wrong thread pitch or thread 

diameter is used, the cylinder head will be damaged. 
If a plug with too long or short a reach is used, carbon 
will build up around the plug or plug hole threads, 
possibly causing engi ne damage and making the old plug 
difficult to remove or the new one difficult to install. 

... 



Pisron Ring Pliers: 57001 -115 

Steering Stem Bearing Driver: 57001 -137 

Outside Circlip Pliers: 57001 -144 

Flywheel Puller: 57001 -252 

Engine Sprocket Holder: 57001 -307 
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Special Tools 
Top Dead Center Finder: 57001 -402 

Piston Pin Puller Assembly: 57001 -910 

Fuel Level Gauge: 57001 -1 017 

0 
0 
0 

Crankcase Splitting Tool Assembly: 57001 -1098 

Steering Stem Nut Wrench: 57001 -1100 
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Bearing Driver Set. 57001 - 11 29 

Front Fo rk Oil Seal Driver: 57001 -1219 

Flywheel Holder: 57001 -1313 
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PERIODIC MAINTENANCE CHART (KE100A) 
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. 

Whiche~er •' ODOMETER READING * km 
comes first 

~ ~ FREQUENCY ~ ~ 'V 'V ~ 
'V 'V ~, ~, ~, ¾% I & 

OPERATION "- ~, ~, 
& & & C ~, & & c:5 c:5 ~~ See & C5 C5 'v' 

Every Q5 ,_,..' Cb' "-

Battery electrolyte level - check t month • • • • 
Brake adjustment - check t • • • • 
Brake wear - check t • • • 
Clutch - adjust • • • • 
Carburetor & Oil pump - adjust • • • • 
Throttle cable - adjust • • • • 
Steering play - check t • • • • 
Spoke tightness and rim runout - check t • • • • 
Drive chain wear - check t • • • 
Front fork - inspect/clean • • • • 
Rear shock absorbers - inspect • • • • 
Nuts, Bolts, Fasteners - check and torque • • 
Spark plug - clean and gap t • • • • 
Points, timing - check t • • • • 
Air cleaner element - clean • • 
Air cleaner element - replace 5 cleanings • 
Fuel system - clean • • • • 
Tire tread wear - check t • • • 
Transmission oil - change year • • 
General lubrication - perform • • • 
Front fork oil - change • 
Wheel bearings - grease 2 years 

Speedometer gear housing - grease 2 years 

Brake camshaft - grease 2 years 

Steering stem bearings - grease 2 years 

Drive chain - lubricate Every 300 ± 50 km 

Drive chain - adjust Every 800 ± 100 km 

*For higher odometer readings, repeat at the frequency interval established here. 
t Replace, add or adjust if necessary. 

Co' ..... 'v Page 

• • • -
• • • 14 

• • • 91 

• • • 13 

• • • 9, 11 

• • • 9 
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• • • 96 

• • • 99 

• • 122 

• • • 11,109 

• • • 11 

• 61 
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• • • 88 

• • 120 
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• 90 

• 90 
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• 95 

93 

16 
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Transmission oil 
In order for lhe lran\mi\\1011 Jnd Llutd1 '\o function 

properly, maintain the tr,111\mi\\lOfl uil Jl the proper 
level, and change the oil 1n ,1cu11dJnLC with the periodic 
maintenana chart. MoturLycle opera tion with insuffi­
cient, dctcnorJted, 01 l.ontami11J ted trt1nsmi \sion oil wi ll 
c.iu~e ,Kcclcra ted wear t1nd may result in transmission 
seizure. 

1) Oil level 
• If the motorcycle has ju~l been used, wail 2 lo 3 

minutes for all the oil to drain down. 
• If the oil has been poured in si nce the motorcycle was 

last used, kick the motorcycle over 3 or 4 times with 
the ignition switch left in the off posi tion. This ensures 
that the oil will "settle". 

• Siwate the motorcycle so that it is fully perpendicular 
to the ground (off its side stand). 

•Remove the oil level inspection screw from the lower 
part of the right engine cover. 

•The oil level is correct if a small amount of oil comes 
out of the hole. 

• If no oil comes out, add oil slowly through the oil 
filler opening until the level is up to the screw hole. 
Fill using the same type and make of oil that already 
is in the transmission. 

2) Oil change 
• Warm up the engine thoroughly so that the oil will 

pick up any sediment and drain easily. 
• With the ~otorcycfe fully perpendicular to the ground, 
place an oil pan beneath the engine and remove the 
engine drain plug so that all the tran~mission oil drains 
OUL 

• tdr cr Lhl' oi l hd\ Lurnpletcly drdincd out, replJce the 
ur,11n plug Jnd gd\1-.cl, U\1ng d new g,t\kct 1f the old 
unc I \ dclcriu1 ,11ccJ or d,1rndgcd. f'r upcr torque for th 
., . e 
ur,11n plug I\ IJ.7 ~ 1./J kg-rn ((,1 ~ 87 in -Ibo;). 

• Pour in through the oil fille r opening in the right 
engine cover 0 .6 ~ of SE class SAE 1 0W30 or 1 0W40 
motor oil. 

General lubrication 
Exposed parts subject to rust should be lubricated 

with either SAE 30 mo tor oil or regular grease peri­
odically 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. 
• Slide back the clutch lever du st cover. 
• Lubricate the clutch lever pivot and the exposed 

portion of the clutch inner cable with SAE 30 motor 
oil. 

• Secure the dust cover back into its original position. 

• Slide back the front brake fever dust cover. 
• Lubricate the brake lever pivot and the exposed portion 

of the brake inner cable with SAE 30 motor oil. 
• Secure the dust cover back into its original position. 

• Remove the engine stop switch assembly screws (2~ 
• Apply a light coat of grease to the exposed portion of 

the throttle grip inner cable. 
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• Rrpl.a..c the engine stop \W1tLh aHcmhly \1. rews. 

• Wipe off any dirt or grime from around the left foot­
peg, shift pedal, and side stand. 

• Lubricate the exposed metal surfaces around the shift 
pedal serration and the bolts and nuts for the left 
footpeg and side stand. 

• Wipe off excess lubricant. 

• Wipe off any dirt or grime from around the right 
footpeg, brake pedal and kick starter pedal. 

• Lubricate the exposed metal surfaces around the bolts 
and nuts for the right footpeg, brake pedal and kick 
starter pedal. 

• Wipe off excess lubricant. 
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• While pressing down the front brake cabe lower dust 
cover, squirt d f cw drops of oil on to t~c front brake 
inne r cable. 

• Oil lightly around the camshaft serration and where the 
cam lever connects to the brake cable. 

• Wipe off excess oil. 

• Oi l lightly the end of each drive chain adjuster, the 
camshaft serration, and the end of the brake rod. 

• Wipe off excess oil. 

• Lubricate the front brake ca ble an d clutch cable as 
shown in the figure. 
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TORQUE TABLE 
Tighten all bolts and nuts to the proper torque using an accurate torque wrench . A bolt or nut if 

insufficiently tightened may become damaged or fall out, possibly resulting in damage to the motor­
cycle and injury to the rider . A bolt or nut which is over-tightened may become damaged, strip an 

internal screw, or break and then fall out. 
The following table fists the t ightening torque for the major bolts and nuts: 

Part NarAe Metric English See Pg. 

Clutch Spring Bolts 5<1> 0.4 ~ 0.5 kg-m 35 ~ 43 in-lbs 30 

Cylinder Head Nuts s<P 2 .2 kg-m 16 ft-lbs 24,39,68 

Engine Drain Plug 0 . 7 ~ 1.0 kg-m 61 ~ 87 in-lbs 119 

Engine Mounting Nuts 10¢ (4) 2.6~ 3.5 kg-m 19~ 25 ft-lbs 22 

Engine Sprocket Bolt 8¢ 2.2 ~ 2.5 kg-m 16 ~ 18 ft-lbs 32,38 

Front Axle Nut 10¢ 3.4~ 4.6 kg-m 25 ~ 33 ft-lbs 44 

Front Fork Clamp Bolts 8¢ (Upper) 1.6~2.2 kg-m 11 .5 ~ 16.0 ft- lbs 56,59 

Front Fork Clamp Bolts 10¢ (Lower) 2.6~3.5 kg-m 19~ 25 ft-lbs 14,56,59 

Front Fork Top Bolts (2) 1.5~2.0 kg-m 11 ~ 14.5 ft-lbs 56,97 

Handlebar Clamp Bolts a<t> 1.6 ~ 2.2 kg-m 11 .5 ~ 16 ft-lbs 50 

Magneto Flywheel Nut 10¢ 5 kg-m 36 ft-lbs 33,38 

Oil Hose Banjo Bolts (3) 0.4 ~ 0. 5 kg-m 35~ 43 in-lbs 26 

Primary Gear Nut 12¢ 7.0~7.5 kg-m 51 ~ 54 ft-lbs 31,39 

Rear Axle Nut 10<1> 3 .4 ~ 4.6 kg-m 25~ 33 ft-lbs 17,46 

Rear Shock Absorber Nuts 12<1> (Upper) 2.6 ~ 3.5 kg-m 19~ 25 ft-lbs 60 

Rear Shock Absorber Bolts 1 o<I> (Bottom) 2.6 ~ 3.5 kg-m 19~ 25 ft-lbs 60 

Rear Sprocket Nuts a<I> (4) 2.0~ 2.2 kg-m 14.5~ 16 ft-lbs 48 

Spark Plug 2.5~ 3.0 kg-m 18~ 22 ft-lbs 11 , 13 

Spokes 0.2-0.4 kg-m 17~ 35 in-lbs 49 

Steering Stem Clamp Bolt a<I> 1.6 ~ 2.2 kg-m 11 .5~ 16 ft-lbs 14 

Steering Stem Head Bolt 3.0~5.0 kg-m 22~ 36 ft-lbs 14,59 

Swing Arm Pivot Shaft Nut 1 o<I> 4.0~6.0 kg-m 29~43 ft-lbs 60 

Torque Link Nut 10<1> 2 .6~3.5 kg-m 19~ 25 ft-lbs 17,46,60 

Steering Stem Nut 1.8 ~2.2 kg-m 13~ 16 ft-lbs 14 
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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 
varv among bolts and nuts with the same thread diameter and pitch . The bolts and nuts listed on 
Pg. 122 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 includ ed in t he table on Pg. 122. All of these values are for use with 
dry solvent cleaned threads. 

Coarse threads 

dia (mm ) pi tc h (mm ) kg-m ft-lbs 

5 0.80 0.35 ~ 0.50 2.5~ 3.5 

6 1.00 0.6 ~ 0.9 4.5 ~ 6.5 

8 1.25 1.6 ~ 2.2 11.5 ~ 16.0 

10 1.50 3.1 ~ 4.2 22 ~ 30 

12 1.75 5.4 ~ 7.5 39 ~ 54 

14 2.00 8.3 ~ 11.5 60 ~ 83 

16 2.00 13 ~ 18 94 ~ 130 

18 2.50 18 ~ 25 130 ~ 181 

20 2.50 26 ~ 35 188 ~ 253 

Fine threads 

dia (mm) pitch (mm) kg·m ft-I bs 

5 0.50 0.35 ~ 0.50 2.5 ~ 3.5 

6 0.75 0.6 ~ 0.8 4.5~ 5.5 

8 1.00 1.4 ~ 1.9 10.0 ~ 13.5 

10 1.25 2.6 ~ 3.5 19 .0~ 25 

12 1.50 4.5 ~ 6.2 33 ~ 45 

14 1.50 7.4 ~ 10.2 54 ~ 74 

16 1.50 11.5 ~ 16 83 ~ 11 6 

18 1.50 17 ~ 23 123 ~ 166 

20 1.50 23 ~ 33 166 ~ 239 
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T ROUBL SHOOT ING GUID 

ng ln Does n 't Start ; Starting Difficulty 
ng in won't turn ov 

· finder, pi,ton, i,ur 
nnt' 1111g rod ,rn,1II end ,ei1urc 

• ()nn , ring rod bi& •11d, i1l11 

l rilmmi,\ion gc,11 or 1.r,1nk ;i~c b .iri ng seizure 
Ki i..,ta rtl'f rc rurn ,pring broken 
Pawl no t en~.lK1ng with riltc.: llet 

No fu I flow 
N lu I in tank 
ruel tap turned ff 
Fuel tap I gged 
Tank ca p air vents obstru cted 
Fuel line clogged 
FI at va lve clogged 

Engine flooded 
Fuel level too high 
Floa t va lve worn or stuck open 
Sta rting technique faulty 
(When flooded , kic k with the thro ttl e fully open 
to allow more a ir to reach the engine.) 

No spark ; spark weak 
Ignition switch not on 
Engine stop switch turned off 
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 
Condenser defective 
Ignition coil defective 
Ignition timing maladjusted 
Flywheel magneto defective 
Igni tion or engine stop switch shorted 
Wiring shorted or open 

Fuel/air mixture incorrect 
Air screw and/or idle adjusting screw maladjusted 
Pilot jet or air passage clogged 
Air cleaner clogged, poorly sealed, or missing 
Starter jet clogged 

Compression low 
Cylinder, piston worn 
Piston rings bad (worn, weak, broken, or 
sticking) 
Piston ring/land clearance excessive 
Cylinder head gasket damaged 
Cylinder head not sufficiently tightened down 
Cylinder head warped 
Spark plug loose 
Crankshaft oil seal deteriorated or damaged 
Rotary valve sleeve O ring deteriorated or 
damaged 
Rotary valve cover large O ring deteriorated or 
damaged 

Poor Running at Low Speed 
Spark weak 

Spark plug dirty , defective, or maladjusted 

Spdrk plug cap or high tensi~n wiring defeci;., 
Spark plug cap shorted o~ not in good cont.Jct 
Con tdcl brea ker points d irty o r da maged 

on dcn scr defective 
Ignition timing malad ju St ~ 
Flyw hee l m,igne to d efec tive 

Fue l/air mixture incorrect . 
Air screw and/or idling sc re w malad ru sted 
Pilot jc t or a ir passage clo gged 
Air clea ner c logged, poo rly sea led , or missing 
Starter plunger stuck o pen 
Fuel level too high or too low 
Fuel tank air vents obstructed 
Carburetor is attached loosely 

Compression low 
Cylinder, piston worn 
Piston rings bad (worn, weak, br_oken or st icking) 
Piston ring/land clearance excessive 
Cy linder head gasket damaged 
Cylinder head not sufficiently tighte ned down 
Cylinder head warped 
Spark plug loose 
Crankshaft oil seal deteriorated or damaged 
Rotary valve sleeve O ring deteriorated or 
damaged 
Rotary valve cover large O ring deteriorated or 
damaged 

Poor Running or No Power at High Speed 
Firing incorrect 

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 spring weak 
Condenser defective 
Ignition coil defective 
Ignition timing maladjusted 

Fuel/air mixture incorrect 
Main jet clogged or wrong size 
Jet needle or needle jet worn 
Jet needle clip in wrong position 
Fuel level too high or too low 
Air jet or air passage clogged 
Air cleaner clogged, poorly sealed, or missing 
Starter plunger stuck open 
Fuel to carburetor insufficient 
Carburetor is attached loosely 
Water or foreign matter in fuel 
Fuel tank air vents obstructed 

Compression low 
Cylinder, p iston worn 
Piston )rings bad (worn, weak, broken, <Y 
sticking 

Pist?n ring/land clearance excessive 
Cylinder head gasket damaged 



l!nder head not sufficiently tightened down 
lindcr head warped 

par k plug loose 
0-ank haft oil seal deteriorated or damaged 
Ro tar valve sleeve O ring deteriorated or 
d.1maged 
Rotar valve cover large O ring deteriorated or 
damaged 

Oil and fuel/air mixture incorrect 
Throttle co ntrol cable maladjusted 
Crankshaft oil seal deteriorated or damaged 
Rotar valve sleeve O ring deteriorated or 
damaged 
Rotar valve cover large O ring deteriorated or 
damaged 
O il passage pipe oil seal damaged 
Oil pump defective 
Oil line or check valve clogged 
Air in oil pump or oil line 

Engine rpm will not rise properly 
Starter plunger stuck open 
Fuel level too high or too low 
Main jet clogged 
Throttle valve does not fu lly open 
Air cleaner clogged 
Muffler clogged 
Water or foreign matter in fuel 
Cylinder exhaust port clogged 
Brakes dragging 
Clutch slippir.g 
Overheating 
Transmission oil level too high 
Transmission oil viscosity too high 
Crankshaft bearing worn or damaged 

Knocking 
Ignition timing maladjusted 
Carbon built up in combustion chamber 
Fuel poor quality or incorrect 

Overheating 
Firing incorrect 

Spark plug dirty, damaged, or maladjusted 
Ignition timing maladjusted 

Fuel/air mixture incorrect 
Main jet clogged 
Fuel level too low 
Air cleaner clogged 

Oil and fuel/air mixture incorrect 
Throttle control cable maladjusted 
Oil pump defective 
Oil line or check valve clogged 
Air in oil pump or oil line 

Compression high 
Carbon built up in combustion chamber 

Engin load faulty 

Clutch slipping 
Transm ission oil level too high 
Brakes dragging 
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Fuel and Oil Consumption Excessive 
Idling too fast 

Idle adjusting screw maladjusted 
Throttle control cable catching or poorly 
adjusted 

Fuel/air mixture too rich 
Air screw maladjusted 
Jct needle or needle jet worn 
Starter plunger stuck open 
Fuel level too high 
Air cleaner clogged 

Compression low 
Cylinder, piston worn 
Piston rings bad (worn, weak, broken, or 
sticking) 
Piston ring/land clearance excessive 
Cylinder head gasket damaged 
Cylinper head not sufficiently tightened down 
Cylinder head warped 
Spark Plug I oose 
Crankshaft oil seal deteriorated or damaged 
Rotary valve sleeve O ring deteriorated or 
damaged 
Rotary valve cover large O ring deteriorated or 
damaged 

Exhaust obstructed 
Muffler clogged 
Cylinder exhaust port clogged 

Engine load faulty 
Clutch slipping 
Brakes dragging 

Clutch Operation Faulty 
Clutch slipping 

No clutch lever play 
Friction plates worn or warped 
Steel plates worn or warped 
Clutch springs weak 
Clutch cable maladjusted 
Clutch inner cable catching 
Clutch release mechanism defective 
Clutch hub or housing unevenly worn 

Clutch not disengaging properly 
Clutch lever play excessive 
Clutch plates warped or too rough 
Clutch spring tension uneven 
Transmission oil deteriorated 
Transmission oil viscocy too high 
Clutch housing frozen on drive shaft 
Clutch release mechanism defective 

Gear Shifting Faulty 
Doesn't go into gear; shift pedal doesn't return 

Clutch not disengaging 
Shift fork(s) bent or seized 
Shift return spring weak or broken 
Shift lever broken 
Shift return spring pin loose 
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Shift lever spring broken 
Shift drum broken 

Jumps out of gear 
Shift fork( ) worn 
Gear groove ( ) , orn 
Gear dog , dog holes, and/or dog recesses worn 
Shift drum groovc(s) , orn 
De tent arm spring weak or broken 

hifl fork guide pin(s) worn 
External shift mechanism arm paw l worn 
Drive shaft , output shaft, and/o r gear splines 
worn 

Overshifts 
Sh ift return spring pin loose 

Abnormal Engine Noise 
Knocking 

Ignition timing maladju sted 
Carbon built up in combustion chamber 
Fuel poor qual ity or incorrect 
Overheat ing 

Piston slap 
Cylinder/piston clearance excessive 
Cylinder, piston worn 
Connecting rod bent 
Piston pin, piston holes worn 

Other noise 

Connecting rod small end clearance excessive 
Connecting rod big end clearance excessive 
Piston ring(s) worn, broken, or stuck 
Piston seizure damage 
Cylinder head gasket leaking 
Exhaust pipe leaking at cylinder connection 
Engine mounts loose 
Crankshaft bearing worn 

Abnormal Drive Train Noise 
Clutch noise 

Clutch rubber damper deteriorated . 
Clutch housing/friction plate clearance excessive 
Clutch housing gear/primary gear backlash 
Metal chips jammed in clutch housing gear teeth 

Transmission noise 
Crankcase bearings worn 
Transmission gears worn or chipped 
Metal chips jammed in gear teeth . 
Transmission oil insufficient or too thin 
Pawl not properly disengaging from kick gear 
Oil pump gear/pinion gear worn or chipped 

Drive chain noise 
Chain worn 
Rear and/or engine sprocket(s) worn 
Chain lubrication insufficient 
Rear wheel misaligned 

Abnormal Frame Noise 
Front fork shock absorber noise 

Oil insufficient or too thin 
Spring weak or broken 

Rear shock absorber noise 
Shock absorber defective 

Brake noise 
Brake lini ngs overworn or worn unevenly 
Drum worn unevenly or scored 
Brake spring(s) weak or broken 
Foreign matter in hub 
Brake not proper ly adjusted 

Other noise 
Brackets, nuts, bo lts, etc. not properly mounttd 
or tigh tened 

Exhaust smoke 
Excessive white smoke 

Throttle co ntrol cable maladjusted 
Oil poor quality or incorrect 
Crankshaft oil sea l defect ive 
Rotary valve sleeve O ring deteriorated or 
damaged 
Rotary valve cover large O ring deteriorated or 
damaged 
Oil passag~ pipe O ring damaged 

Brownish smoke 
Air cleaner clogged 
Main jet fallen off 
Starter plunger stuck open 
Fuel level too high 

Handling and/or Stability Unsatisfactory 
Handlebar hard to turn 

Steering stem nut too tight 
Bearing balls damaged 
Race(s) dented or worn 
Steering stem lubrication inadequate 
Steering stem bent 
Tire air pressure too low 

Handlebar shakes or extessively vibrates 
Tire(s) worn 
Swing arm bushing damaged 
Rim(s) warped or not balanced 
Front, rear axle runout excessive 
Spokes loose 
Wheel bearing(s) worn 
Handlebar clamps loose 

Handlebar pulls to one side 
Frame bent 
Wheel misalignment 
.,wing arm bent or twisted 
Swing arm pivot shaft runout excessive 
Steering stem bent 
Front fork shock absorber(s) bent 
Right/left front fork shock absorber oil level 
uneven 
Right/left rear shock absorbers unbalanced 

Shock absorption unsatisfactory 
Too hard : 
Front fork oil excessive 
Front fork oil viscosity too high 
Tire air pressure too high 
Rear suspension maladjusted 
Too soft : 
Front fork oil insufficient and/or leaking 
F rant fork o ii viscosity too low 
Front fork, rear shock absorber spring(s) weak 



Brake Doesn't Hold 
Brake not properly adjusted 
Linings overworn or worn unevenly 
Drum , orn unevenly or scored 
Cam, camshaft, shaft hole worn 
Oil, grease on lining and drum 
Dirt, water between lining and drum 
Overheated 

Battery Discharged 
Battery faulty (e.g., plates sulfated, shorted through 
sedimentation, electrolyte level too low) 
Battery leads making poor contact 
Regulator/rectifier defective 
Ignition switch defective 
Load excessive (e.g. , bu lb of excessive wattage) 
Flywheel magneto defective 

Battery Overcharged 
Regulator/rectifier 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 in troubleshooting 
some of the more common difficulties. Electrical 
troubleshooting is not covered here due to its 
complexity. For electrical problems, refer to the 
appropriate heading in the Maintenance Section. 

-
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Supplement 
This supple~ent is designed to be used in conjunction with the front part of this manual (up to Pg. 

130) . The maintenance and repair procedures described in this Supplement are only those that are 
unique to later year units since the first publication of this Service Manual. Complete and proper 
servicing of later year units therefore requires mechanics to read both this Supplement and the text 
in front of the Supplement. 

This Supplement is divided into few sections. Each section is annually added to the preceding 
section, and .explains procedures per one year unit that are unique to the latest year unit. Complete 
and proper servicing of later year units therefore requires mechanics to read ( 1) the section corre­
sponding to the year unit they work at, (2) the previous section(s), and (3) the text in front of this 
Supplement. 

Table of Contents 

Supplement for 1980, 1981 Models .. .. . . . ...... . .. . ............ . 132 

Supplement for 1982 Model through 1996 Models ..... .. . . ........ . 136 
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Specifications 
SPECIFICATIONS 

The specifications are the same as those for the 1979 
KEl 00A with the following exception. Refer to Pg.6 . 
•The gear ratio of the 5th gear has been changed to 
0.93 {26/ 28). 

Adjustment 
CARBURETOR 

The procedures are the same as those for the 1979 
KEl 00A with the following exception. Refer to Pg. 10. 
•The air screw is shielded with a plug, and low speed 

mixture adjustment is not required. 

Disassembly 
CARBURETOR 
Carburetor Disassembly and Assembly: 

The procedures are the same as those for the 1979 
KElO0A with the following exceptions. See Pgs. 26 ~ 
28. 
1. To remove the air screw, first punch and pry off the 

plug with an awl or other suitable tools. Turn in the 
air screw and count the number of turns until it seats 
fully but not tightly, and then remove it with its 
0 ring and spring. This is to set the air screw to its 
original position when assembling. 

2. Install the air screw as follows: 
• Turn in the air screw fully but not tightly, and 

then back it out the same number of turns counted 
during disassembly. 

•Install a new plug in the pilot screw hole, and apply 
a small amount of a bonding agent to the circum­
ference of the plug to fix the plug. 
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CAUTION: Do not apply too much bond on the plug to 
keep the air screw itself from being fixed. 

Plug Installation 

1. Apply a bonding agent. 
2. Plug 

TRANSMISSION 
Removal and Installation: 

3. Air Screw 
4. Carburetor Body 

The procedures are the same as those for the 1979 
KElO0A with the following exception. Refer to 
Pgs. 35~41. 
1. The shift drum and shift forks have been changed as 

shown in Fig. 347. 
2. Identify the three shift forks by guide pin locations. 

See Fig. 346. 

A. 4th & 5th Shift Fork C. ht & 2nd Shift Fork 
B. 3rd Shift Fork D. Guide Pin$ 
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Shift Drum and Shift Forks 

l 

Maintenance 

CARBURETOR 
The theory of operation and maintenance procedures 

are the same as those for the 1979 KE100A with the 
following exceptions. Refer to Pgs. 61 ~ 66. 
1. Table 63 shows the carburetor specifications. 

Table 63 Carburetor Specifications 

Type TK E19PK-1A 

Main Jet #82 

Needle Jet q,2.580 

Jet Needle #4D21 

Pilot Jet #38 

Throttle Valve 3.0 
Cutaway 

Service Fuel Level 0.5 ± 1 mm 

1. Shift Rod 
2. Shift Fork (4th & 5th) 
3. Bolt 
4. Pin Holder 
5. Pins 
6. Bearing Holder 
7. Pin 
8. Ball Bearing 
9. Shift Drum 

10. Rotor 
11. Washer 
12. Screw 
13. Gasket 
14. Neutral Switch 
15. Screws 
16. Shift Fork (1st & 2nd) 
17. Shift Fork (3rd) 

2. Prepare a fuel level measuring tool to measure the 
service fuel level. Make your fuel level measuring tool 
as follows: 

•Obtain the float bowl of a TK E19PK-1Acarburetor. 
The float bowl is available at your Kawasaki Dealer, 
P /N 1 6020-1 003. 

•Cut off the overflow pipe inside the float bowl, connect 
one end of a suitable tube to the overflow pipe fitting 
at the bottom of the bowl, and fit the other end to the 
fuel level gauge (P/N 57001-1017). Use this assembly 
as a fuel level measuring tool. 

TRANSMISSION 
The service informations are the same as those for the 

1979 KEl00A unless otherwise noted below. Refer to 
Pgs. 76~ 80. 



' 

Table 64 Shift Fork Guld Pin Diameter 

Standard Service Limit 
S.9~ 6.0 mm 5.85 mm 

Table 66 Shift Drum Groove Width 

Standard Service Limit 
6.05 ~ 6.20 mm 6.25 mm 

FRONT FORK 
The service informations are the same as those for the 

1979 KElOOA unless otherwise noted below. See Pgs. 
96 ~99. 

Fork oil 
•Remove the front fork. 
•Remove the top bolt from the front fork, and remove 
the spring from the inner tube. 

•Pump out the oil by repeatedly compressing and ex­
tending the front fork. 

•Pour in the type and amount of oil specified in the 
table. 

' r Table 66 Fork Oil 

Type Capacity *Oil Level 

SAE 10W20 162 ± 4 cc 
408.5 ± 2 mm from the 
top of the inner tube. 

*Measured with the fork tube fully extended and with 
the spring removed. 

•Pump the fork by several times to expel the air from 
the upper and lower chambers. 

•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 j t up to the proper level, taking care not to over­
fill. 

•Assemble and install the front fork. 

Spring tension 

Table 67 Front Fork Spring Free Length 

Standard Service Limit 
410mm 402 mm 
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Appendix 

SPECIAL TOOLS 
The special tools are the same as those for the 1979 

KE 1 OOA with the following exception. 

A. Fuel Level Gauge: 57001-1017 
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Supplement - 1982 - 1996 Model 
Th is " Supplement-1983-1996 Models" chapter is designed to be used in conjunction w ith the 

fro n t part of th is manual (up to Pg .135). The maintenance and repair procedures described in this 
cha pter a re only those that are unique to the 1983 through 1996 models. Complete and proper 
servic ing o f t h e 1983 through 1996 models, therefore requires mechanics to read both this chapter 
and the text in front of this chapter. 

Table of Contents 

M odel Ident ification ...... ....... .................................... 137 
Specification ... .. ........... .. ..... ....... ... .. ................. ......... 140 
Adj ustlnent ... ........... ......... ... ......... ....... .......... ...... ...... 144 

AUTOMATIC SIDE STAND RETURN 
M ECHANISM ....... ..... ...... .... ..... .. ........... ........... 144 

CARBURETOR ................. ... .... ....... ......... ... .. .. ..... 144 
Disassembly ... ................... ..... .. .. ..... ...... ..... ... ........... . 145 

A IR CLEANER ELEMENT ...... ..... ....... ....... ... ....... 145 
CARBURETOR ........ .... .. .. ........... .. .. ....... ........ ...... 128 
PISTON, PISTON RINGS .............. ..... ..... ... ... ..... 145 
CARBURETOR .... .. .... ..... ..... .. ................. ...... .. .. ... 145 
CLUTCH ..... ..... .. .. ... ...... .. .... ..... .. ...... ........ ............. 1.45 
TRANSMISSION ....... .. .... ... .. ... .. ....... .......... ......... 147 
CRANKCASE ..... .......... .. ...... ...... .......................... 147 
REGULATOR ...... ................. ..... ... ... ........ ........... .. 147 

Maintenance ........................... .... ....... ...... .... .... ......... 148 

AIR CLEANER .... ..... ....... .... .. ................... ............ 148 
CARBURETOR ... ... .. ... ...... .... ..... ...... .... ..... ........... 148 
CYLINDER, PISTON ..... .................... .................. 149 
KICKSTARTER .... ..... .. .. ... ......... ............. .... ........... 151 
ENGINE LUBRICATION SYSTEM .... ................. 151 
WHEELS..... ................ ... ................. .... .......... 151 
DRIVE CHAIN ..... ... ....... ...... ... .... ........ .... ..... . ······ ··1 52 
SPROCKET .. .. ...... ............... ... .... 152 

~~~l~~~~·ABSORBE ········· .. ························152 

LIGHT/ CHANGING SYST~S············ ·· ··· ··········· ··152 

CDI IGNITION M ······················· ·····152 
IGNITION COIL ···· ···································1 56 
PERIODIC MAINTENANCE CHA·············• ......... , 56 
WIRING DIAGRAM RT .................. 157 

······ ······ ·· ··· ·· ······················ ···159 

.,-he words, General Export Models, include all the models other than US and Canad· d 1 
h h d. . d f 1an mo es. 

Explanations which follow t e ea mg with these wor s are or the models other than USA and 
Canada. 
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KE100- B1 
Model Identification 

KE100-B2 

KE100-B3 

KE100-84 

i . 
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KE100-B6 

KE100-86/ 87/ 88/ 89 

KE100-B10/ 811 / 812 

KE100-B13/814 



.. 
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KE100-B16 
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Items 

Dimensions: 
Overall length 
Overall width 
Overall height 
Wheelbase 
Road clearance 
Seat height 
Dry weight 
Fuel tank capacity 

Performance: 
Minimum turning radius 

Engine: 
Type 
Cooling system 
Bore and stroke 
Displacement 
Compression ratio 
Maximum horsepower 

Maximum torque 

Port timing: 
Intake: Open 

Close 
Scavenging: Open 

Close 
Exhaust: Open 

Close 
Carburetion system 

Lubrication system 
Engine oil: Type 

Capacity 
Starting System 
Ignition system 
Ignition timing 

Spark plug 

Specifications 

KE100- B1 

2 030 mm, (E)(UK) 2 060 mm, (A) 2 100 mm 
850 mm, (A) (E) (UK) 845 mm 
1 080 mm, (A)(E},(UK) 1 075 mm 
1 285 mm 
240 mm, (A)(E)(UK) 235 mm 
805 mm 
85 kg 
9.0 L 

2.0 m 

2-stroke, single cylinder, rotary disc valve 
Air-cooled 
49.5 x 51.8 mm 
99 ml 
6.9,(A) (Co) (E) (UK)7 .0,(N)6.8 
8.09 kW(11 .9 PS), @7 500 r/min(rpm), 
(A)(UK) 7.36 kW(10.0 PS)@6 500 r/min(rpm), 
(Co)8.09 kW(11.0 PS)@7 000 r/min(rpm), 
(E)7.72 kW(10.5 PS)@6 500 r/min(rpm) 
11 N-m(1 .1 kg-m, 8.0 ft-lb)@7 000 r/min(rpm), 
(A) (E) (UK)11 N -m(1.1 kg-m, 8 .0 ft- lb)@6 000 r/min(rpm) , 
(Co) 11 N-m (1 .13 kg-m,8.17 ft-lb)@6 500 r/min(rpm) 

120° BTDC 
55°,(Co)60° 
59°BBDC 
59°ABDC 
84.5°B BDC,(A) (Co) (E) (UK)85° 
84.5° ABDC,(A) (Co)(E)(UK)85° 
TK E 19 PK-1 A,(A) (E) (UK)VM19SC,(Co)SM22SC 

Superlube(oil injection) 
2-stroke oil for air-cooled engines 
1.2 L 
Primary kick 
Magneto 
23°BTDC@1 300 r/min(rpm), 
(A)(Co)(E}(N)(UK) 20° @1 300 r/min(rpm} 
B8ES 



UPPLEMENT - 1982 - 1996 MOD.El 141 

KE100-B2 KE100-B3 KE100-B4 KE100-B5 through B9 KE100-B10 kE100-B11 ,B12.B13,814 KE100-815 

"(N) 2 095 mm . . . . 
"(N) 845mm . 

•.(S)845 mm ",(Pi) 845 mm . . 
"(N) 1 075 mm ' ,(Pi) 1 075 mm r . . . · .(S)1 075 mm . . . . . 
"(N) 210mm . (Pi)235 mm . . ' ,(S)235 mm . . . . . . 
"(N) 88.5 kg . . . ► . . . i . . . 
. l . . . . . 

I . . . . . . . . . . 
~ . . . . . . . . . . 

•(A)(Co)(E)(UK)7.0 . . ',(S)7.0 . 
• . 0 (N) 5.07 k.W(6.9 PS)@ 5 500 • ,(P)8.09 kW(11.0 PS)@7 000 •.(S) 8.09 kW(11 .0 PS) ",(Ph)8.09 kW(11 .0 PS) I r/mm(rpm) r/min(rpm) @7 000 r/ min(rpm) @7 000 r/ min(rpm) 
I 

"(N}9.51 N-m(0.97 k.g-m, • ,(UK) 11 N-m(1.13 kg-m, •.(P)11 N-m(1 .13 kg-m, ' ,(S) 11 N-m(1.13 kg-m ",(Ph)11 N-m(1 .13 kg-m, . . 
7.01 ft-lb)@5 000 r/min 8.17 ft-lb) 8.17 ft-lb) 8.17 ft-lb) @6 500 ft-lb) 8.17 ft-lb) @6 500 r/ min(rpm) 
{IJ)m)OIN 6 500 r/min(rpm) (UK)11 N-m(1 .1 kg-m, 8.0 ft-lb I @6 500 r/ min(rpm) 
(N)75" . (P)125" ",(S)125' ',(Ph)125" . 
{N)45" . (P)60' ",(S)60' 0 ,(S)60° . . 

I 
{N)51.5° . . . r . 
(N)51.5" . . . . • . 
(N)75" ",(P)85' ' ,(S)85" ",(Ph)85' . 

I (N)75" ",(P)85" ",(S)85" ",(Ph)85• . 
(N)VM19SC . ,(C)VM19SC,(P)VM22SC ' ,(S)VM22SC, ",(Phj VM22SC . . . (US)VM19SC I . . . 

~ . . . . . . . . . . . . . . . . . . i . 
• . . . ' ,(P)20'BTDC . i 

Magneto COi . @1 300 r/min(rpm) ",(S)20'BTDC (Ph)20"BTOC 
@1 300 r/min @1 300 r/min(rpm) . . . . . "(N}87ES (C),(UK) NGK BRSES 

(A) : Australian Model (N) : Norwegian Model (S) : South African Model (Co): Columbian Model ( P) : Pakistan Model (UK) : U.K. Model 
(E) : European Model (Ph) : Philippine Model (US) : U.S. Model 

~' 
tr. 

... 



142 SUPPLEMENT · 1982 - 1998 MODEL 

Item, KE100- B1 KE100-B2 KE100-B3 KE100- B4 KE100-B5 through89 

Drive Train: 
Primary reduction system: 

Type Gear 
. . . 

Reduction ratio 3.623 (74/21) 
. . . 

Clutch type Wet multt disC 
. . . . 

Transmission: 
Typo 6-sl)eed, const11nt mesh, return shift 

. 
Gear rotioa: 1st 2.916 (35/ 12) 

. . . . 
2nd 1.764 (30/ 17).(A)(E)(S)(UK) 1.733 (26/16) '(N)1 .733(26/ 15) . 
3rd 1.300 (26/20) 

. . . . 
4th 1.090 (24/22) 

. . . . 
6th 0.928 (26/28) 

. . 
TrensmlBSlon oil: 

Grode SE class 
. . . . 

Viscosity SAE 1 0W30 or 1 0W40 
. . . 

Capacity 0.6 L 
. . . . 

Final drive system: 
Type Chain drive "(N)3.066(46/ 15) . ".(P)2.800(42/ 15) ' ,(5)2.800 
Reduction ratio 2.666(40/15). (Co)2.800(42/15) 
Overall drive ratio 8.726 @Top gear(Co)9.161 , (N)10.034 '(N)1 0.034 . ",(P)9.161 "(5)9.161 

Frame: 
Type Tubular, double cradle 

. . . 
Coster (rake angle) 30.5· . . . . 
Trell 120mm 

. . 
Front tire: Type Tube type 

. . 
Size 2.75 - 19 4PR 

. . . . 
Rear tire: Type Tube type 

. . . . 
Size 3.00 - 17 4PR 

. . . . 
Front suspension: 

Type Telescopic fork . . . . 
Wheel travel 145 mm . . . . 

Rear suspension: Type Swingarm 
. . . . 

Wheel travel 110mm 
. . . . 

Broke type: Front and rear Internal Expansion, leading-trailing . . . . 
Electrical Equipment: 

Battery 6 V 6 Ah, (A)(Co)(E)(UK) 6 V 4 Ah '(N)6 V 4 Ah . ' ,(P)6 V 4 Ah ',(5)6 V 4 Ah 
Headlight: 6 V 30/30 W, (A)(Co)(E)(UK) 6 V 25/25W '(N)6 V 45/ 40 W . ' ,(P)6 V 25/25 W ' ,(5)6 V 25/25 W 
Tail/brake light 6 V 5.3/25 W, (E)(UK) 6 V 5/21 W, (A) (Co) 6 V 5.3/17 W '(N)6 V 5/ 21 W . ',(P)6 V 5.3/17 W ',(5)6 V 5.3/17 W 

Specifications are subject to change without notice, and may not apply to every country. 
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t<E100- B10 KE100- B11 ,812,813,814 

•,(Ph)2.800.(UK)2.600 (39/ 15 • 
•.(Ph)9.161 ,(U K)89.507 

' ,(Ph)6 V 4 Ah 
' ,(Ph)6 V 25/ 25 W 
*,(Ph)6 V 5.3/ 17 W 

KE100- B16 

Specifications are subject to change without notice, and may not apply to every country. 
• : Same as previous year model except noted. 

(A) : Australian Model 
{Co) : Columbian Model 
(E) : European Model 

(N) : Norwegian Model 
(P) : Pakistan Model 
(Ph) : Philippine Model 

(S) : South African Model 
(UK): U.K. Model 
(US): U.S. Model 
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Adjustment 
AUTOMATIC SIDE STAND RETURN CARBURETOR 

MECHANISM (On and after KE100-B3) High Altitude Performance Adjustment 
Ch and ad1u t th m hani m whenever it does not (On ond after KE100-B2 : US model) 
ti( sat, fa tori l . OTo improve the EMISSION CONTROL PERFORM-

Inspection 
e Situate the motorcycle so that it is perpendicular to the 

ground. 
• Swing do n the side stand and pull in the clutch lever. 

The side tand hould return to its rest position when 
the clutch lever is pulled in. 

* If it is not adjust the mechanism. 

Adjustment 
• Loosen the mounting nuts at the lower end of the 

mechanism cable. 
eSlide the adjuster so that the proper adjustment is 

obtained. 
eTighten the nut. 

A Nut B. Adjuster 
eCheck the mechanism operation. and readjust if 

necessary. 

ANCE of vehicles operated above 4,000 feet 
Kawasaki recommends the the following Environmental 
Protection Agency(EPA) approved modification. 

• Change the main jet and pilot jet for high altitude usa 

High Altitude Carburetor Specifications 
Main Jet: #80 
Pilot Jet: #36 
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AIR CLEANER ELEMENT 
(General Export Models) 

Removal end Installation: 

Disassembly 
US model (On and after KE100- B5) 

The procedures are the same as those for the 1979 
E100A w ith the following exception. Refer to Pg. 23. 

e The eir cleaner element consists of the sponge filter and 
the w ire frame. The filter can be removed from its wire 
frame. 

PISTON, PISTON RINGS 
(General Export Models) 

Removal and Installation: 
The procedures are the same as those for the 1979 

KE100A with the following exception. Refer to Pgs. 24 
~25. 
e The top ring is the Keystone type, and the second ring 

is the standard type, the cross section of which is 
rectangular. Both rings have a letter mark, N, near the 
ring end. Install them so that the N mark faces up. 

CARBURETOR (General Export Models) 
Disassembly and Assembly: 

The procedures are the same as those for the 1979 
KE100A with the following exception. Refer to Pgs. 26 
~28. 
eThe screw(43), lockwasher(44), spacer(45), spring 

seat(46), and spring(47) are not used to secure the jet 
needle in position (Fig.74) . The jet needle is simply 
holded in the throttle valve by the spring seat(3) and 
return spring (2) in the figure below. 

Canadian model On and after (KE100-85) 

Er 
---s 
V 

1. Mixing Chamber Top 
2. Return Spring 
3. Spring Seat 

4. Circlip 
6. Jet Needle 
6. Throttle Valve 

- - ---4 
®--(.D 
e CD 
i=====:CD 

p 
V 

1.Mixing Chamber Top 
2.Return Spring 
3.Screw 
4.Spring Washer 
5.Holding Plate 
6.Spacer 

7.Circlip 
8.Spring Seat 
9.Spring 

1 0.Jet Needle 
11.Throttle Valve 

CLUTCH (General Export Models) 
Removal and Installation: 

The procedures are the same as those for the 1979 
KE1 OOA with the following exceptions. Refer to Pgs.29 
~ 30. 
1. The clutch and its related parts are shown in Fig.351 . 
2. When installing the clutch housing(4) on the idle gear 

sleeve, be sure the key (2) is in position and engage the 
groove in the clutch housing hole with the key. 

3. The grooves on the friction plate surfaces are cut 
tangentially and radially; install the friction plates so 
that the grooves run toward the center in the direction 
of the clutch housing rotation ( counterclockwise 
viewed from the right side of the engine). 
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Friction Plate Installation 

Direc tion of 
Rotation 

C lutch (General Export Models} 

1 .0rive Shaft Idle Gear 
2 .Key 
3 .Wave Washer 
4 .Clutch Housing 
5 .Circlip 
6 .Thrust Washer 

7 .Clutch Wheel 
8 .Friction Plate 
9 .Steel Plate 

1 O.Clutch Hub 
11 .Clutch Spring 
12.Spring Plate 

13.Bolt 
14.Washer 
15.Circlip 
16.Pusher 
17.Steel Ball(fitted in pusher) 



i:: 

mANSMISSION (General Export Models) 
Removal and Installation: 

The procedures are the same as those for the 1981 
E1 OOA with the following exceptions. Refer to Pgs.133 

134. 

1. Th left end of the drive shaft is beard w ith a needle 
roller bearing. 

2. Two thrust washers (copper and steel) are installed 
on the left side of the 05 gear. The washer (24) has 
been deleted (Fig.117 on Pg.40) : 

3. When the left crankcase half is replaced with a new 
one. adjust the drive shaft axial play as follows: 

eApply a non-permanent locking agent to the threads of 
the adjusting plug. 

eTum in the adjusting plug until it seats lightly on the 
steel ball and take up all the axial play. Take care not to 
tighten the plug so strongly that the drive shaft drags to 
tum. 

CRANKCASE (General Export Models) 
left Crankcase Half Assembly Notes: 

The assembly instructions are the same as those for the 
1979 KE1 OOA with the following exceptions. Refer to 
Pgs.42 ~ 43. 
Drive Shaft Axial Play Adjustment 

2 
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e Install the needle roller bearing for the drive shaft left 
end from the right side of the ·crankcase using a suitable 
driver. Press the bearing so that it sinks 1 mm in the 
hole from the right end. (See Fig.352) 

REGULATOR 
Assembly: 

Locate the regulator, rectifier and fuse case in position. 

1. Oil Tank 4. Fuse Case 
2. Regulator 5. Battery Case 
3. Rectifier 

1. Adjusting Plug 5. Wave Washer 9. Steel Washer 13. Bearing 
2. Steel Ball 6. Key 10. Copper Washer 14. Pusher 
3. Bearing 7. Clutch 11. D5 Gear 15. Steel Ball 
4. Drive Shaft 8. Crankcase 12. Idle Gear 
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Maintenance 
AIR CLEANER (General Export Models) 

A properly maintained air cleaner ensures that only 
clean. filtered air is supplied through the carburetor into 
the engine. If the air is supplied directly without filtering, 
not only will dirt and dust from the air plug up carburetor 
passages causing the engine to run poorly, but also the 
dust that enters the engine will act like grinding 
compound wearing down the cylinder, piston. and rings. 
If the air cleaner element is damaged, the result w ill 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, resulting i'n reduced 
engine power. 

Cleaning and replacement 
The air cleaner element must be cleaned periodically. 

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 cleaned immediately. 
• Remove the air cleaner element, and remove the sponge 

filter from the w ire frame. 
eClean the element in a bath of a high flash -point 

solvent. and squeeze it dry. 
eAfter cleaning, saturate the element with SE class SAE 

30 oil, squeeze out the excess, then wrap it in a clean 
rag and squeeze it dry as possible. Be careful not to tear 
the element. 

CARBURETOR 

A 

A. Sponge Filter 

AWARNING 
1. Clean the element in a well -ventilated area. and take 
ample care that there are no sparks or flame anywhere 
near the working area. 
2. Because of the danger of highly flammable liquids. 
do not use gasoline or a low flash-point solvent to 
clean the element. 

Since repeated cleaning opens the pores of the 
element, replace it with a new oJle in accordance w ith the 
Periodic Maintenance Chart (Pg.157 ~ 158) Also, if 
there is a brake in the element material or any other 
damage to the element, replace it with a new one. 

Refer to Pg.145 for other service information not specifically mentioned here. 
eThe following table shows the carburetor specifications. 

Norway Pakistan 
us Canada UK Philippine Colombia 

Australia South Africa 

81 - 84 85 - 815 B1 - 815 B1 - B13 B1 - 813 B2 - B5 

Type TKE19PK-1A VM19SC VM19SC VM19SC VM22SC VM22SC 

Main Jet 82[80] (A)80 80 90 100 102.5 

Needle Jet - (A)0-1 0 -1 P-0 0 -9 +-

Jet Needle 4021 4EJ39 4EJ7 -2 4M5-3 4M6-3 +-

Pilot Jet 38[36] (A)15 17.5 +- +- +-

Throttle Valve Cutaway 3.0 2 .0 +- +- +- +-

Air Screw - - 1 ½ +- +- +-

Service Fuel Level 0.5±1 mm 4±1 mm +- +- +- +-

Float Height 19.0±1 mm 24.9±1 mm +- +- 24.8±1 mm +-

[ ] : High Attitude 



CYUNDER. PISTON 
(G ral Export Models) 

· information are the same as those for the 
Ei ~ h the fotlowing exceptions. Refer to 

66- 70. 
A t dunJ W'88l resistant sleeve is cast tn the 

· um cvt 
2nd piston ring · regular type. Its cross section is 

Cyfnder. piston wear 
Since there · a d ifference in cylinder wear in different 

di:lectic" IRS, take a side to side and a front to back 
measurement at each of the 3 locations (total of 6 
ml!IIISUn!fflerts) shown in the below. If any of the cylinder 

diameter measurements exceeds the service limit, 
or if there is a d ifference of more than 0.05 mm between 
any two measurements. the cylinder will have to be bored 
&o OY8rSize and then homed. However, If the amount of 
~ necessary would make the inside diameter greater 

50.5 mm. the cylinder must be replaced. 

Cylinder Inside Diameter 
Standard 49.508 ~ 49.523 mm 
Service Limit 49.61 mm 

Cylinder Diameter Measurement 

Measure the outside diameter of the piston 5 mm up 
the bottom of the piston at a right angle to the 

c&ectior1 of the piston pin. If the measurement is under 
the service limit, replace the piston .. 

'-or.Oiametar 
bldliiid: 49.311> ~ 49..395 mm 
Sentice l.Jmit: 49.25 mm 
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The cylmder Inside 0rameter applies only to cylinder 
that has not been bored to oversae, and Cylinder Diameter 
MeastJrement table applies only to the standard size 
piston. In the case of rebored cylinder and oversize 
pistons. the service limit for the piston is the oversize 
prston original diameter minus 0. 1 5 nim. If the exact 
figure for the rebored d iametm is unknown. rt can be 
roughly determined by measuring the diameter at the base 
of the cylinder. 

NOTE 

o Whenever the piston or cylinder has been replace 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 whenever 

the piston or cylinder is replaced WTth a new one, or 
whenever the cylinder is reborecl and an oversize piston 
installed. The standard piston to cylinder clearance must 
be adhered to whenever the cylinder is replace or rebored. 
However, if only the piston is replaced, the dearance 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 d iameter 
measurements and then computing the difference 
between the two values. Measure the piston d iameter as 
just described, and measure the cylinder diameter at the 
very bottom of the cylinder. 

Piston/Cylinder Clearance 
Standard: 0.032 ~ 0.042 mm 

Boring, honing 
When boring and honing the cylinder, note the 

following: 
1 . Before boring the cylinder. first measure the exact 

diameter of the oversize piston, and then, rn accord­
ance with the standard clearance given in 
Piston/Cylinder Clearance, determine the diameter of 
the rebore. 

2. Cylinder inside diameter must not vaJY more than 0.01 
mm at any point. 

3. There are two sizes of oversize pistons available: 0.5 
mm and 1.0 mm. Oversize pistons require oversiz.e 
rings. 

4. Be wary of measurements taken immediately after 
boring since the hear affects cylinder diameter. 
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2nd piston ring tension 

2nd Ring Free Gap 
Standard: about 6 mm 
Service Limit: 6.4 mm 

2nd piston ring, piston ring groove wear 
eCheck for uneven groove wear by inspecting the ring 

eating. 
e The ring should fit perfectly parallel to the groove 

surfaces. if not. the piston must be replaced. 
e With the piston ring in its groove, make several 

measurements with a thickness gauge to determine 

piston ring /groove clearance. 

Clutch 

1 . Crankcase 5. Clutch Housing 

2. Drive Shaft 6. Clutch Wheel 

3. Bearing 7. Friction Plate 

4. Key 8. Steel Plate 

e If the clearance exceeds the service limit, remove the 
piston ring, and measure the thickness of the piston ring 
and the width of the ring groove. If the ring has worn 
down to less than the service limit, replace the ring; if the 
groove width exceeds the service limit, replace the 

piston . 

NOTE 

o The following specifications apply to oversize pistons 
and rings as well as standard piston and ring. 

2nd Piston Ring/Groove Clearance 
Standard: 0.050 mm ~ 0.090 mm 
Service Limit: 0.19 mm 

2nd Piston Ring Thickness 
Standard: 1 .470 mm ~ 1.490 mm 
Service Limit: 0.40 mm 

2nd Piston Ring Groove Width 
Standard: 1.54 mm ~ 1.56 mm 
Service Limit: 1 .62 mm 

CLUTCH (General Export Models) 
Refer to Pgs. 73 ~ 76 for the other information not 

specifically mentioned below. 

9. Clutch Hub 1 3. Steel Ball 
1 0. Spring Plate 14. Idle Gear 
11 . Bolt 15. Bearing 
12. Pusher 



Ctutch Spring Free Length 
Standard: 27.5 ~ 28.7 mm 
Service Limit: 26.7 mm 

Clutch housing, drive shaft idle gear wear 
Measure the outside diameter of the drive shaft idle 

gear with a micrometer, and measure the inside diameter 
of the clutch housing. Find the difference between the 
two readings to determine the clearance. Replace the 
clutch housing if the clearance exceeds the service limit. 

Ctutch Housing Drive Shaft Wear 
Standard: 0 .002 ~ 0.041 mm 
Service Limit: 0.08 mm 

KICKSTARTER(General Export Models) 
Refer to Pgs.80 ~ 81 for the other information not 

specifically mentioned below. 

Drive shaft idle gear/shaft clearance 
Measure the inside diameter of the drive shaft idle gear 

with a cylinder gauge, and measure the diameter of the 
drive shaft with a micrometer. Find the difference 
between the two readings to figure the clearance. Replace 
the gear if the clearance exceeds the service limit. 

Drive Shaft Idle Gear/Shaft Clearance 
Standard: 0.028 ~ 0.058 mm 
Service Limit: 0.10 mm 

ENGINE LUBRICATION SYSTEM 
(General Export Models) 

The service information are the same as those for the 
1979 KE1 OOA unless otherwise noted below. 

Oil Pump Output 
Output/3 minutes @2,000 rpm 3.6 ~ 4.1 cc 
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Oil Flow Rate 
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Refer to Pgs. 86 ~ 89 for the other information not 
specifically mentioned below. 

Tires, Pressure (measured when cold) 

Front: 
Size: 
Make: 

2.75-19 4PR 
Yokohama Y962 

Air Pressure: 1.5 kg/cm2 (150 kpa, 21 psi) 
Rear: 

Size: 3.00-17 4PR 
Make: Yokohama Y962 
Air Pressure: 

Tire Tread Depth 

Wheel 
Front 
Rear 

Up to 97.5 kg load 
2.0 kg/cm2 (200 kpa, 28 psi) 
97.5 ~ 150 kg load 
2.25 kg/sm2(2.25 kpa, 32 psi) 

Standard 
7.3mm 
8.7mm 

Service Limit 
2mm 
2mm 
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DRIVE CHAIN 
Refer to Pgs.93 ~ 94 for other infom1ation not specif ­

ically mentioned below. 
•The 112- link Enuma EK428-G chain is used for the 40 

tooth rear sprocket. and the 114-link Enuma EK428-G 
chain for the 42 tooth rear sprocket. 

SPROCKETS 
See Pgs.94 ~ 95, nothing the following information: 

Rear Sprocket Diameter 

Teeth No. Standard 
40T 153.92 mm 
42T 161 .99 mm 

FRONT FORK 

Service Limit 
153.1 mm 
161 .1 mm 

Refer to Pgs.135, noting the folowing: 

Front Fork Spring Force 
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Compression (mm) 

Type 
Capacity 
•Oil Level 

SAE10W 
182 ± 4 cc 
408.5 ± 2 mm from top of 
inner tube 

• Measured with the fori< tube fully extended and with the 
spring removed. 

Fork Spring Free length 

Standard: 420.6 mm 
Service Limit: 412 mm 

REAR SHOCK ABSORBERS 
See Pg.99, nothing the following . 

Rear Spring Force 

120 115 
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40 
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Compression (mm) 

LIGHT /CHANGING SYSTEM 
General Export Models 

100, 10 

The lighting/charging coil and the lighting coil, which 
together with the ignition magneto coil make up the 3 
coils mounted on the stator plate, are where the current is 
g~nerated for the lighting/ charging system. 
Each coil consists of a wire wrapped around a laminated 
steel core. One end of each wire is grounded at .one side 
of its core, and the other end leaves the core as an output 
lead-pink for the lighting/charging coil and yellow for the 
lighting coil. The lighting/charging coil is tapped part way 
by a light blue lead. The lightning/charging coil pink lead 
supplies the current for the nighttime DC circuit, while its 
light blue lead supplies the current for the daytime DC 
circuit . The lighting coil lead supplies the-current for the 
AC circuit. 

To meet safety standards for lighting at low rpm, the 
lighting/ charging system includes a battery in conjunc­
tion with the magneto to supply the current to the turn 
signals; horn; and brake, neutral and tail lights. Since the 
battery, a DC device, must be charged by the magneto, 
and AC generator; a rectifier must be included in the DC 
part of the lighting/charging system so that only direct 
current will flow in the lighting/charging coil and the DC 
lighting and charging circuits. 

Daytime and nighttime DC Nighttime lighting AC 

1. turn signals 1. headlight 
2. horn 2. speedometer light 
3. brake light 3. high beam indicator light 
4. neutral light 
5. tail light (nighttime only) 
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When the magneto flywheel rotates, magnetic flux 
cutting through these coils induces a current flow. As the 
engine speed increases, more magnetic flux cutting 
thro\Jgh the coils will increase the amount (amperage) 
and force (voltage) of this flow. But, to prevent an 
excessive current flow from burning out electrical 
components and overcharging the battery, the coil 
windings are designed to limit the amount of magnetic 
flux from the magneto magnets which may cut through 
the coils. The magnetic field that accompanies the current 
flow in the lighting/ charging coil and lighting coil sector 
of the magneto will have sufficient opposition to the 
flywheel magneto magnetic field at high engine speed that 
the current flow which can be generated in the w indings 
is limited to the maximum for which the circu it will 
accommodate. 

However, a break (burned out bulb, missing battery, 
etc.), partial break (loose connection) , short rectifier or 
bare wire touching frame, a bridge across the resistance 
in a component, etc) , or partial short (bulb of too high a 
wattage) in any part of the lighting circuits will change the 
flux opposition. For example, if the headlight has burned 
out and the motorcycle is ridden with the ignition switch 
turned to the night position, not only will the other bulbs 
in the AC circuit be overloaded and burn out, but the 
increased resistance or break in the AC circuit will result 
in less or no current in the winding for the AC circuit. 

lighting Voltage (AC voltage) 

Dimmer Switch 
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The drop in the flux opposition produced by the winding 
used for the AC circuit allows more flux in the flywheel 
magnetic field to cut through the w inding used for the 
DC circuit The resulting excess DC vo_ltagewill blow the 
fuse or overcharge the battery and burn out DC circuit 
components. A short on the other hand may have the 
opposite effect, reducing the current for the components 
in both circuits. 

If the voltage produced for the lighting/ charging 
system is insufficient, the lights will not fully light up, and 
the battery will discharge. If the battery, rectifier, and 
ignition switch are all functioning properly, the circuit 
loads (horn and all lights) not defective and of the correct 
wattage, and the wiring all properly insulated with no 
loose or tarnished connections, then insufficient voltage 
means a defective coil or a defective flywheel. A short or 
break in one of the coil wires may result in either a low 
output or no output at all. A loss of flywheel magnetism, 
which may be caused by aging or the flywheel being 
dropped or struck, will result in a low output. 

Lighting/Charging Coil and Lighting Coil: 
Lighting/charging coil and lighting coil 

The condition of the coils is determined by measuring 
the voltage of the AC output and the voltage and 
amperage of the daytime and nighttime DC outputs. 
Before making this test, check the condition of the battery 
and the rectifier. The battery must be charged if the 
voltage is less than 6 volts, and the rectifier replaced if 
defective. Also, check to see that all circuit loads 
(headlight, tail light, horn etc.) are of the correct wattage. 

'r----::i. Red/Yellow Red/Whi te 

Headlight 
Switch 

Headlight 

High Beam 
Indicator 
Light 

Speedometer 
Light 

Red/Black 

Red 

-- :!:: ~o u­"' -a5~ 

Red/White 

Voltmeter 

CJ 
AC 

Lighting Coil 

---~ To Lighting/ 
Charging Circuit 

Lighting/ 
Charging 
Coil 
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Charging Voltage (DC voltage) 
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... 
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Ignition Switch 
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e To measure the AC voltage produced by the lighting 
coil, first switch on the headlight, tail light, high beam 
indicator light, and speedometer light by turning the 
headlight switch to the ON position and the dimmer 
switch to the high beam position. 

e Start the engine, and set the engine speed at 4,000 rpm. 
esee that these lights are all lit. 
e Connect the multimeter, set to 12 or 30 V AC, in parallel 

across the AC Circuit load by connecting the + meter 
lead to the magneto yellow lead under the fuel tank and 
the - meter lead to ground. The voltage should be 6.5 
~ 7.1 VAC. 

• Disconnect the meter leads. 
e To measure the nighttime DC voltage produced by the 

lighting/ charging coil, connect the multimeter, set to 
, 2 or 30 V DC, across the battery by connecting the -
meter lead to the battery - terminal and the + lead to 
the battery + terminal. The voltage should be 7.3 
8.9 V DC. 

eDisconnect the meter leads, and turn off the engine. 
eSet the meltimeter to the 12 Amp DC range. 
eDisconnect the magneto pink lead under the fuel tank. 
eConnect the - meter lead to the pink lead on the main 

w iring harness side, and connect the + meter lead to the 
pink lead on the magneto side. This puts the meter in 
series w ith the rectifier and battery so that the battery 
charging amperage can be measured. 

eTum the ignition switch on with the headlight switch 
off, and start the engine. 

eSet the engine to 4,000 rpm. The reading should be 
0.95 ~ 2.0 amps (daytime charging amperage) . 

eTo measure the nighttime charging amperage, first turn 
the headlight switch to the ON position. 
Check to see that the headlight, high beam indicator 
light speedometer light, and tail light are all lit. The 
reading should be 0.4 ~ 0.6 amps. Turn off the engine. 
If any one of the above checks shows a low reading, 

the lighting/ charging system is not functioning sati~fac­
torily. Since the components outside the magneto itself 
have been determined to be in proper order, the trouble 
must be either with the coils or with the magneto flywheel. 
eDisconnect the magneto output leads under the fuel 

tank. 

•Setting the multimeter to R x 1, measure the resistance 
between ground and each magneto output lead. The 
resistance between ground and pink should be 1.0 ~ 
1.6 Q and between ground and yellow, 0.4 ~ 0.8 0. 
Less than the proper resistance means a coil short; 
higher than the proper resistance or no reading at all 
means a break in the coils. In case of a short or break, 
replace the lighting/ charging coils as a set. 
If the coils have normal resistance, but the voltage and 

811\perage checks show the lighting/charging system to 
be defective, then the permanent magnetos in the flywheel 
have probably weakened, necessitating flywheel replace­
ment 
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Rectifier 
The rectifier, consisting of a diode mounted on a plate 

for heat dissipation, ensures that only direct current goes 
for charging the battery, lighting the tail light and operat­
ing the components of the daytime DC circuit. The reason 
that the rectifier only permits direct current to flow in the 
circuit in which it is included is that a diode conducts 
appreciable current in only one direction. However, a 
defective diode will conduct in both directions (shorted) 
or not conduct at all (open) . 

Diode 

Electron current flows 

+ 
" I I t--------

Battery 

If the rectifier becomes defective, the battery will 
discharge. A defective rectifier can be readily detected 
with a resistance check. 

NOTE 

o If the motorcycle is operated with the battery left 
unconnected, the rectifier will become damaged due to 
excessive inverse voltage. 

Rectifier check 
With the engine off, disconnect the blue/ white rectifier 

lead from the blue/ yellow lead, and disconnect the 
brown/ white rectifier lead from the brown/ white lead. 
Setting an ohmmeter to the R x 1 0 or R x 100 range, check 
the resistance between the blue/ white and the 
brown/ white rectifier leads. The resistance should be low 
in one direction and more than ten times as much in the 
other direction. 

NOTE 

o The actual meter reading varies with the meter used and 
with the individual rectifier, but, generally speaking, the 
lower reading should be within 1 / 3 scale of zero ohms. 

If the meter reads low or high in both directions, the 
rectifier is defective and must be replaced. 



156 SUPPLEMENT - 1982 - 1996 MODEL 

COi IGNITION 
(US and Canadian Models) 

(1) Flywheef M agneto Inspection 
( KE100 - B15 COi system) 

Tester Connectors 

Range Tester( + ) Tester( - ) 

x10 Black Earth 

x10 Yellow Yellow 

(2) Regulator/ Rectifier Inspection 
(KE100-815 COi system) 

• Turn off the ignition switch. 
• Remove the left side cover. 

Read ing 

89 ~ 1350 

0 .23 ~ 
0 .350 

• Disconnect the regulator / rectifier connector. 
• Connect the multimeter to the terminals in the regulator/ 

rectifier connector, and check the resistance of each 
diode in both direct ions following the table. 

Regulat o r / Rectifier Connector Terminal 

1. White/ Black Lead Terminal 
2 . Black Lead Terminal 
3. Yellow 1 Lead Terminal 
4 . Yellow 2 Lead Terminal 

Rectifier Circuit Inspection Unit:O 

Range Meter ( +) Lead Connection 
X 1000 

Terminal WIBK Y1 Y2 BK Body 
C: 
0 W/ BK 00 00 00 00 -~ 
C: 

7 C: Y1 00 00 00 
8 
j Y2 7 00 00 00 
...J 

I BK 60 7 7 00 

'i 
G> Body 00 00 00 00 
~ 

NOTE 

O The actual meter reading varies with the meter used and 
the individual diode, but, generally speaking, the lower 
reading should be from zero to the first 1 /2 of the scale. 

* If any two leads are low or high in both directions, the 
rectifier circuit is defective. The regulator/rectifier must 
be replaced as a set. 

IGNITION COIL 
Refer to Pg.103, noting the follow ing. 

• Remove the spark plug cap from the spark plug lead. 
•Zero the ohmmeter, and connect it to the ignition coil. 

* If either primary or secondary winding does not have the 
correct resistance, replace the ign it ion coil. 

Ignition Coil Resistance 

(1) General Export (KE100-B3 through 815) 

Meter Connection Reading 

x1O terminal - ground 
1.2 ~ 2.20 

(Primary) 

X 1kQ plug lead - ground 
6.5 ~ 10k0 
(secondary) 

(2) US and Canadian models (KE100-B3 through 814) 

Meter Connection Reading 

x1O terminal - ground 
1.9 ~ 2.50 

(Primary) 

X 1kQ plug lead - ground 
8 ~ 12k0 
(secondary) 

(3) US and Canadian models (KE100-B15 COi System) 

Meter Connection Reading 

X 1kQ plug lead - ground 5 ~ 7.6 kO 

Terminal 

~ 
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Appendix 

PERIOD~C MAINTENANCE CHART (KE100-B1 ~ KE100-B14) 
The maintenance and adjustments must be done in accordance w ith this chart to keep the motorcycle in good 

running condition. n , e in itia l maintenance is v it a lly important a nd must not be ne g lected 

FREQUENCY Whichever -. 1 tODOMETER READING* 

comes ffr~ 
~ ~~ ~ \)~ \)~ \)~ \)~ 

OPERATION 
• ,§>-., () () () () () (): () () 'o () () () () () 'I;()() See 

Every <o I>- <o '\. ">- ~ ~ Page 
Battery electrolyte level - check t month • • • • • • • -
Brake play - checkt • • • • • • • 14 
Brake light switch - checkt • • • • • • • 16 
Brake lining wear - check t • • • • • • 15 
Clutch - adjust • • • • • • • 13 
Idle speed - check t • • • • • • • 10 
Throttle grip play - check t • • • • • • • 9 
Oil pump and carburetor cynchromization • • • • • • • 10 - check t 

Steering play - check t • • • • • • • 14 
Spoke tightness and rim runout - check t • • • • • • • 89 
Drive chain wear - check t • • • • • • 93 

Nut, bolt, and fastener - check t • • • • 122 ~123 

Spark plug - clean and gap t • • • • • • • 11 
Ignition timing - check t • • • • • • • 11 

61 for (U) 
Air' cleaner element - clean • • • and (C) 

142 for (0) 

5 cleanings 
61 for (U) 

Air cleaner element - replace • • • and(C) 
142 for (0) 

Fuel system - clean • • • 86 
Tire wear - check t • • • • • • 151 
Transmission oil - change year • • • • • 120 
General lubrication - perform • • • • • • 120 
Front fork oil seal - clean • • • • • • -
Front fork oil - change • • • 152 
Wheel bearing - lubricate 2 years • • • • 90 
Speedometer gear - lubricate 2 years • 90 
Brake camshaft - lubricate 2 years • 92 
Steering stem bearing - lubricate 2 years • 95 
Fuel hose - replace 4 years -
Brake cable - replace 2 years -
Drive chain - lubricate 300km 93 
Drive chain slack - checkt 800 km 16 

• For higher odometer readings repeat the frequency interval, established here. 
t Replace, and, adjust or torque if necessary. 

(U}: US model (C) : Canadian model (0) : Models other than US and Canadian models 
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Periodic Maintenance Chart (KE100- B15) 

T h e sch edu l d mainte n a n e must b d o n e in ac orda n c e with this chart to keep the motorcycle in good 
runn ing condition . The initial maintenance is vitally important and must not be neglected . 

Whichever + I " ODOMETER READING 
FAEOU NCY comes first 

~:t7~M 
""' ~ ~ -,. ~ Cb ~ - q, -q, 

• ~ ...._Cb """ ...._Cb ..._,. -.!!' ..._,. i;° ....._ C::,'4r i;- C::,~ ii:; 
' c::, .... c::, ...... c::, 

C::, ~c::, ~C::,~Oc::::, C::,~ Cc:::, 

OPERAT ION 
c::, c::, c::::, c::,~ c::,~ O<§S c::,~ 

Every 
c::, C:S c::, ~ (() c::::, c::, 'v (o <-r> c::, Cb 

.....,~ .....,~.....,..:?''v..:::,,'v..:::,,~..:::,, 

Spark plug - clea n and gap t • • • • • • • 11 

Throttle grip play - check t • (.) • ( •) • ( •> • 9 

O i l pump and carburetor synchronization 
(.) (.) • <•) • 10 • • 

- check t 

Idle speed - check t • (.) • <•) • ( •> • 10 

Fuel System - check 86 

Cylinder head bolt or nut tightness - checkt (.) <•) <•) -• 
Spark arrestor - clean(US Regulation) • • • • • • -

Transmission oil - change 6 months • • • • • • • 120 

Clutch - adjust • • • • • • • 13 

Drive chain wear - check t # • • • • • • 93 

Drive chain -lubricate# 600km 93 

Drive chain slack - check t # 1000 km 16 

Brake lining or pad wear - check t# • • • • • • 15 

Brake play - checkt • • • • • • • 14 

Brake light switch - check t • • • • • • • 16 

Brake cable - replace 2 years • -

Steering - check t • • • • • • • -

Steering stem bearing - lubricate 2 years • 95 

Front fork oil - change 2 years • 152 

Front fork oil leak - check t • • • -

Rear shock absorber oil leak - check t • • • -

Tire wear - check t • • • • • • 151 

Spork tightness and rim runout - check t • • • • • • • 89 

Battery electrolyte level - checkt 6 months • • • • • • -

General lubrication - perform • • • 120 

Nut, bolt, and fastener tightness - check t • • • • 1122 _, 123 I 

# : Service more frequently when operating in severe conditions, dusty, wet, muddy, high speed, or frequent 

starting/stopping. 
• . For higher odometer readings, repeat at the frequency interval established here. 
t : Repiace, add, adjust, clean, or torque if necessary. 
(•):For US model and Canadian only 
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Front RIQht Turn sIonaI 
LIQht 6V17W 

Turn Slonat Indicator 
l I Qht 6V1. 7W 

Meter LIQht 6V3W 

Neutra l Ind I ca tor L l oht 

Hloh Beam Indicator 
Lloht6V1 . 7W 

lonltlon switch 

Headl l !lht 
6V30/30W 

Front Left Turn S i ona ! 
LIQht 6V17W 

Rloht Handlebar Switches 
1. Front Brake Lloht switch 
2. Enolne stoo switch 

Turn sI11nal 

GY~GY -
U/Y ~BK/Y-

""~ 

~m~-G G -
I 1/W 

K/Y BK/Y-
LG LG -
BR BR -

I/BK-

I/BK 
BR 

I/BL 
R/W 
BK/Y 
BK/W 

._D<I-R/BK-I/BK 

BK/Y 

1/Y 

--Bo-sK/Y-

--

-

;~ '"~ 
, 

....... 
'"; "' .. 

fH 
oil; 

'" i 

~ -n -► UOc:, CD == .... 
mm 

Rear Brake 
SW It Ch 

.. .. 
~~ -
~~ .. 

• 
- + 

eetterv 
6V6An 

~i 

I~ 

:: 

I 

I I ► 

= ~~ ► ► 

~ ~ 

~ 

: :: .......... --
ff ............ --

I 
I 

I I 
►► 

# .. 
:►►$-

Fuse 

.... -

-

l_ 
~ 

---

Rear R l oht Tu r n s I ona I 
L I Qht 6V17W 

GY ~ GY ~ 
BK/Y~BK/T~ 

BL/R-o<J--- BL~ 
B K/Y -o<J--- H/Y 
R/W -o<J--- I 

Ta l l/Brake Li ght 
6V 5 . 3/25W 

G ~ GY ---h\ 
BK/Y~BK/Y-t.) 

Rear Left Turn S i gna l 
LI Qht 6V17W 

(ct-GY~ 

~U/Y~ 

G --
BK/Y- ~ . ffii 

1Vl1HW11 
CD @@ 

l 
~i"'" 

Horn 

~ Soark 
~ Plug 

"' .. -' .. ►► 

f ~I 

~ ReQulatort LJ Rectlf l er 

Alternator 
, 

Color code 
BK Bl act 
BL Blue 
BR Brown 
CH Cl\Ocolate 
DG oar t Green 

Left Handlebar Switches 
1. Dimmer switch 
2. Turn Siona! Switch 
3. Horn Button 

Neutral 
SW Itch 

LEFT HANDLEBAR SWITCH CONNECTIONS 
Horn Button Turn Siona! switch Dimmer switch 

color BK '171. Color G 0 GY Color R/Y R/W R/BK 
L ca ._, HI c,,. ~ 

Push ,.. _, [Ff(~) 

R ,.. ~ LO ,.. __, 

G Green 
GY Gray 
LB LI Qht Blue 
LG L IQl\t Green 
0 oranoe 
p Pint 

PU Pur0 I e 
R Red 
w Wh ite 
y Yellow 

.... 
a, 
0 

r,n 
C ,, ,, 
r­
m 
~ 
m 
z 
-t 

.... 
co 
00 
N 

~ 

co 
co 
0) 

s 
0 
C 
m 
I""" 



Front Rloht Turn s1on a 1 
Lloht 6Vt7W 

Turn Slonal Indica to r 
Ll oht 6Vt . 7W 

Meter LIOht 6V3W 

Neutral Indicator Lloht 

Hlon Beam Ind icator 
LI Oht 6V1. 7W 

l on ltlon Switch 

Head I I oht 
6V30/30W 

Front Left Turn Si ona! 
Ll oht 6V17W 

Rloht Handlebar switches 
1. Front Brake Ll oht switch 
2. En o lne stoo sw i tch 

Turn Sfc,rnal 

GY ~ GY 
U/Y 

"''~ 

ff~ '"i -
~11/Y- , .. ........ 

'".: "' .. 

ij i 
oi:; ~nr--G ; -- ,-

I R/W 
1/Y 11/Y-
LG LG -
BR BR - ........ "' m;: m 

I/Bl- I 
W/81 

BR 
W/BL 
R/1 

11/Y 
Br/I 

:-R:t.R/U-1/U 

U/Y 

1/Y 

---8:::r--sl/Y-

~ 

~ 
.n t>Oc, m 

f'2>r-av~ 
~U/Y~ 

"""' ..... 
G -

H/Y-

Left Handlebar switches 
1. Dimmer Switch 
2. Turn Siona! Sw itch 
3. Horn Button 

LHT HANDLEBAR 

~f 

SWITCH 

Rear Brake 
SW I t ch 

.. 
~~ = 

• 
- + 

~~ Batten 

........ co;;: 

► 

? 

l 

6V6Ah 

J 
= 

I 

~ 
"'"" ..., ... 

Neutral 
SW Itch 

CONNECTIONS 

I 
► ► 

~ 
►► 

Horn Button Turn Siona! Switch Dimmer switch 
Color BK Th. Color G 0 GY Color R/Y R/W R/BK 

L c-., HI ca _, 
Push rm _, IJ'F(F\dl) 

R C. ~ LO C. ..:> 

~ 

~"" ... -

~ -...-... •• 
I 
I 

I I 
►► 

# .. 
:--~ 

Fuse 

~ -

~ 

I -

ill 

I 
-

Rear RIOht Turn S iona ! 
LIOht 6V17W 

EIY ~ GY ~ 
81/Y~ ll/Y---1c,} 

Bl/R--{Jc::l- BL ~ 
81/Y --{Jc::l- U/Y 
R /I --{Jc::l- I 

Ta i I/Bra ke LIOht 
6V 5 . 3/25W 

G ~ GY ~ 
81/Y~Bl/Y~ 

Rear Left Turn S iona ! 
Lloht 6V17W 

Reou lato r/ 
Rect ifier 

Color Code 
B K 81 ack 
B L Blue 
BR Brown 
CH ChOcolate 
DG Dart Green 
G Green 

GY Gray 
LB llQht Blue 
LG ll 9ht Grun 
0 oranoe 
p Pink 

p u PurD I e 
R Rad 
w Wil l te 
y Yel 1011 

..a 
a, 
0 

(,/') 

C ,, ,, 
r­
m 
~ 
m 
z _. 
..a 
CD 
00 
N 

..a 
CD 
CD 
0) 

s: 
0 
C 
m 
r-
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KE100-B1 through-B10 Wiring Diagram 
(U.K., General models) 

---~ 
,,.,~ ~ ~I. , !i 

. .. 
M ---c::,,c),,o M ~ M ~ ~ O + 

M ~ t 
---·--{1)----u. 

----,tt-tt-ttiH-:±==:~ ~====~n . J .,__ __ ,-.e---,--:=:==~L. 
C::,.,.,- 111 -.-

jt{_ 
. J 

W \l ~ W'llil--~ ..... 

..-l++--t+++-...+4,---oa~ o,-----9-411 

'"' 
~ . • 

I I . ' 
~ 

~ 
1!1! 
12! ; .u 5:, 
H 

g i 
~ i 

' I, ,J 
; l 1• 

I l 
~H g ;! 
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.. ·-;e -= 
c., g.., 
LI l .... ..... 
le;: L._.. C-

0 "'-.... 
..__!. 
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C 
"tJ 
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s: 
m 
2 
-t 

-CD 
00 
N 
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CD 
0) 

s: 
0 
C 
m ,-



7 
SUPPLEMENT - 1982 - 1996 MODEL 163 

Index 
Additional considerations for racing ............................. 116 
Air cleaner ................................................................. 61 , 148 
Air cleaner element ................ .... ................................. ..... 23 
Automatic sidestand return mechanism .............. ..... ..... 160 
Axt ..................................................... .... ........ ....... .... ...... 90 

Front brake ......................................................... ..... 44 ~ 45 
Front brake cable ........................... • ..... .. ............... .. . 52 ~ 53 
Front brake cam lever ............... .. ..................................... 15 
Front brake lever ...... .. .............. ......... .. ............................. 15 
Front brake light switch .. ................................................. 55 
Front fork .............................. ............ 55 ~ 58, 96 ~ 99, 152 

Battery ................. .. ....... .. .... ... .......... .................. .. 1 07 ~ 1 09 
·searing - engine ...... ..... ..... .. ... ..... ....... .. , ..... ............. 85~86 

Front hub .. ..... ....... .. ............................... .... ...... ........ 45~46 
Friction plate .. ...... ... .. ... .. ..... ..................... .............. .......... 75 

Bearing - wheel ... ... .. ..... .. ....... ....... ... .......... ...... ...... . 90 ~ 91 Front wheel .. ........... ......... ... ........... ...... ... ....... ......... 44 ~46 
Bearing - steering stem ...... .. ....................... 59~60, 95, 96 Fuel tank ............................ ...... ......... ........................ .44, 86 
Brakes ........ ...... .......................................... 14~16,91 ~93 
Brake drum .... .. ............. ... .... ......... .. .. ..................... .... .. ... .. 91 General lubrication ............... ... ........ ....... .. ........... 120~121 
Brake light ......... .. .... ...... ............................. .................... 111 Grease seals .................. ................... ..... .. .. ......... 90 ~ 91, 96 
Brake light switch ............... .......... .... ... ............................ 1 6 
Brake shoe lining .. .. ... ........ .... ......... ..... ....... .. .... ............... 92 
Brake shoe spring .............................. .............................. 92 
Brake light circuit .................. .................. ............ 111 ~ 112 
Bushings .................... .......................... ......... .... 85 ~ 86, 99 

Handlebar .... ....... .... ........ ................. ... ................ .. .. .49 ~ 50 
Headlight ................. ............................. .... 17, 53 ~54, 110 
Headlight circuit.. .............. .............. ......... ........... 110~ 111 
Horn ..... ....... .............................................. ...... 1 7 ~ 18, 114 

Camshaft .... ....... .................. ................ ........ ............. ..... ... 92 
Horn circuit ............. ...................................................... . 114 

Carburetor ........ .... ............ .................. 11 , 26 ~ 28, 51 ~ 52, 
61 ~66, 115,145, 148 

Carburetor cable .... .............................. ...................... 9 ~ 1 0 
CDI Ignition ............... .. ........... ....................................... 156 
Charging System .. .. .......... .. ................. ...................... .... 103 
Check valve ......................... ...... • .......... ..... · ... · .. · ... · .. · .. · .. · .. 84 

Clutch .................. ...................... . 13~14, 29~30, 73~76 

Ignition coil. ...... ........................ .............. 32 ~ 33, 103, 162 
Ignition magneto coil. ........... .. .. .............. ..... ....... 103 ~ 104 
Ignition switch ................ ................................. 54~55,100 
Ignition system ...... ............ ........ ......... ...... ... ........ 100~104 
Ignition timing ......................................................... 11 ~ 13 
Inner tube-front fork ........ .. .. ......... ;.; ............................... 99 

Clutch cable ......... ..... ......... ··· .... · ... ·· · ... · .... · .... · ...... ·· .......... 50 
Clutch housing gear .. ... .................... ............... ........ 75~76 

~:~:~ ~~a~~::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;: 
Clutch release gear ........... ................ ....... ....... ..... ..... ... ..... 76 
Clutch spring ................................ ................. .. 74~75, 151 
Condenser ........ ....... .. ........... ............ .. ..................... 34, 1 03 
Connecting rod ............................. .................... 70, 71 ~ 72 
Contact breaker ............................................. 34, 102~103 
Crankcase .. .............. .............. • • • ........... ..... · .... · ... ...... 42 ~ 43 
Crankshaft ........................ .... .......... .. ......... 41 ~ 42, 71 ~ 73 

Kickstater .......... .... ...... ... ..... ........ .................... .... ..... 80 ~ 81 
Kick gear ................. ........... .... ..... ... ... .... .. .......... ............... 81 

Left crankcase .................. ..................... .... .. ........... . .42 ~ 43 
Lighting/charging oil ...... ........ .................... ........ 104 ~ 106 

Magneto flywheel ...... ..... ..................... ......... .................. . 33 
Magneto stator .. ................ ...................... ............ .... 33 ~ 34 
Main system ...... ....... .. ....... ..... ..... ............... ........ .. ... 64~65 
Muffler ........................ ..................................... 23~24, 100 

CyLinder ....... .. ............................. .......... .. 24,66 ~ 70 
Cylinder h·~~d·.·.·.· .......................... ...... • ... • .............. · ...... 24, 71 

Needle bearing ..... .... .. ........... ...................... ..................... 70 
Neutral switch .. .... ............................................. ............... 33 

Damper ................................................. ............................ 95 
Drive chain .......... .............. ......... 16 ~17, 31 ~32, 93~94 
Drive shaft .................... .. ................................... 39 ~ 41 , 76 
Drive shaft idle gear ......... .... ........................ • .... • .............. 81 

Oil pump ........................... ....... ................. 25 ~ 26, 82 ~ 84 
Oil pump cable .... .............................................. 10, 51 ~ 52 
Oil seal ..................................... ................................ 85~86 
Output shaft ........ .. ............ .......... ............ ......... ............... .41 

Electrolyte ............................................................ 107 ~ 108 
.Engine .............. .. .. .................................................... 1 9 ~ 23 

Output shaft idle gear ........................................ ...... ........ 81 
Periodic Maintenance Chart ................................. 119, 157 

Engine bearing ............ .... .............. ... ...................... . 85 ~ 86 Pawl .... ............... .. ...... ...................................................... 81 
Engine lubrication system ....................................... 82 ~ 84 Pawl spring .... ...... ... .......... .. .. ....................................... .... 81 
Engine oil tank .............. ........ ................................ .......... . 23 Pilot system .............. .. ....... ......................... .. ..... ...... 63 ~ 64 
E.x.temaJ shift mechanism ......................... ... ...... 34 ~ 35, 79 
Engine sprocket ....................................... .......... .............. 32 

Piston ...... .... .. ..... ........................ ............... 24 ~ 25, 66 ~ 70 
Piston pin ................. ... ............ .... ..................... ................ 70 

Roat system ..... .... ................................................... 65 ~ 66 
.Fonc oil ............................................................................. 97 

Piston rings ...................................... .... ..... 24 ~ 25, 70, 150 
Pivot shaft ........... ............................................... ... 99 ~ 100 
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Rear brake .............. .. ............................ ..... ....... ............. • .. 48 Supplement. ................. ...................................... .. .......... 131 
Rear brake pedal. ............... ......................... .. .. ...... .. . 1 5 ~ 16 
Rear brake cam lever .................... .................................... 1 6 

For 1980, 1981 Models ............................................. 132 
For 1982 through 1996 Models ................................ 136 

Rear brake light switch ..................... .... .. ..... ........... 4 7 ~ 48 Swing arm ....................................................... 60, 99~100 
Rear coupling ................... .. ..................................... 4 7 ~ 48 
Rear hub ............... .............. .............. ....... .. ....................... 47 Tail light ............................................................. ............ 112 
Rear shock absorbers ................ .......................... 17, 60, 99 Tail light circuit.. .................................................. 111 ~ 112 
Rear sprocket ................................................................... 94 
Rear wheel ........................... ............................... .... . 46 ~ 48 

Throttle control cable ................................. 9 ~ 10, 51 ~ 52 
Throttle grip cable .............................................................. 9 

Rear wheel coupling .... ........................................... 95 ~ 96 
Right crankcase ........... .. .................... .. ........................ ... .43 
Right engine cover .................................................. 28 ~ 29 

1 ire ...................................... .. ............................. 48, 88~89 
Transmission ............................................. 35~41 , 76~81 
Transmission oil .......................................................... ... 120 

Rim ............... .. ..... .. ............. .. ..................... 48~49, 89~90 Tube ........................ ............................. .. ......................... .48 
Rotary disc valve ................... ................... 30 ~ 31, 84 ~ 85 Turn signals ......................................... ................ 112~114 

Shift drum ........................... ............................ ....... .......... 39 
Shift fork ......... ..................... .. .......................................... 79 
Shift fork guide pin .......................................................... 79 
Spark plug ................ ................ ............ 11 , 109 ~ 110, 115 
Speedometer ............................................................ ...... 114 
Speedometer cable .......... ................................................ 53 

Valve cover ................ .. ................................... .................. 85 

Wheel ............................................... 44~46, 86~87, 151 
Wheel bearing ......................................................... 90 ~ 91 
Wiring Diagram ............................................ 129,159~162 

Spoke ................................................................ 49, 89 ~ 90 
Spring-front fork ............ .. ............ .............................. .... 97 
Sprockets ........................................................ 94~95, 152 
Starter system .............. .. .......................................... 62 ~ 63 
Steering ............................................... ............... .............. 14 
Steering stem ............................................ 57 ~ 59, 95 ~ 96 
Steering stem bearing .................................. 59 ~ 60, 95,96 



MODEL APPLICATION 

Year Model Beg inning Frame No. 

1979 KE1 OO -A8 G5- 126001 
US Model 

1980 KE1 OO -A9 G5- 134101 
US Model 

1981 KE100-A10 G5- 144901 , or 
US Model JKAKETA1 OBA146431 

1982 KE100- B1 JKAKETB1 o CA000001 , or 
KE1 008 -000001 

1983 KE100- B2 JKAKETB1 DDA004001 , or 
KE1 008-004001 

1984 KE100- 83 JKAKETB1 DEA007101 , or 
KE1008-007101 

1985 KE100- B4 JKAKETB1 DFA009201, or 
KE1 008-009201 

1986 KE100-B5 J KAKETB1OGA010501, or 
KE1008-01 0501 

1987 KE100- B6 J KAKETB 1 o HA013301 , or 
KE1008-013301 

1988 KE100-B7 JKAKETB1 OJA016001, or 
KE1008-016001 

1989 KE100-B8 J KAKETB1 D KA019001, or 
KE1008-019001 

1990 KE100-B9 . JKAKETB1 DLA020501, or 
KE1008-020501 

1991 KE100-B10 JKAKETB1 DMA024001, or 
KE1 OOB-024001 

1992 KE100-811 JKAKETB1 ONC030001, or 
KE1 OOB-030001 

1993 . KE100-B12 JKAKETB1 DPC032002 

1994 KE100-B13 JKAKETB1 DRC035702, or 
KE1008-035702 

1995 KE100-B14 JKAKETB1 DSC039102 

1996 KE100-B15 JKAKETB1 OTC041602, or 
KE1 OOB-041602 

□ : This digit in the frame number changes from one machine to another. 

~ Kawasaki. 
KAWASAKI HEAVY INDUSTRIES, LTD. 
Consumer Products Group 

Part No. 99924-1011-06 
Printed ir Japan 
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