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FOREWORD

[his is a comprehensive ln:.':inlcn'.lm:c. repair. and tune-
up manual for Kawasuki three-cylinder motoreycles. It
may be used as a classroom text, a mechanic’s reference
guide. or 1t can be read by the new owner who wishes o
Jearn the arrangement and functions of the various en-
sine and frame components and the methods of repair.
By following the tuning and maintenance procedures,
the enthusiast can maximize the dependable. almost
legendary performance designed into his Kawasaki tri-
ple. Especially valuable on long highway trips is the
confidence of knowing how the motoreycle engine works
and how to idenufy and repair a malfunction if trouble
OCCUTS,

This manual is organized around the two major
component groups of the motoreycle: the powerplant,
which consists of the engine. clutch. and transmission:
and the frame and running gear. Servicing the power-
plant is explained through the use of step-by-step illus-
trated sequences. Other chapters describe the construc-
tion and operation of the fuel system. the clutch and
transmission. and the electrical system. as well as show-
ing the methods of inspection and repair. A separale
chapter. devoted to engine tuning. expluins how to ab-
tin the reliable power the engine was designed 10
deliver. The first chapter deals with troubleshooting. It
enables the enthusiast to isolate trouble before disas-
sembling the mechanism. Following the troubleshooting
sequence helps to pinpoint the source of a malfunction so
that the fault can be identified as the unit is being disas-

sembled. This process can save valuable time and the
expense of needless parts replacement, as well as prevent
wasted effort in the course of making repairs.

This book contains comprehensive and up-to-date
specification tubles, wiring diagrams, and exploded views
of complex engine, transmission, and clutch assemblies.

A specidl feature of this puide is the use of many
step-by-step illustrated instructions for representative
types of carburetors, engines. cluiches. and transmis-
sions. In these sequences, the illustrations and text are so
closely related that no legends are required. The illus-
trations have been specially treated to drop out the
backgrounds for maximum ¢larity.
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TROUBLESHOOTING

Troubleshooting can be defined as the systematic search
for the cause of & problem. The key to efficient trouble-
shooting is the word “systematic.” When one is looking
for Pmblcm, there is always a best place to .\luri—.
depending on the symptoms, The symptoms are the
cffects of the problem that you feel. hear. sce. or smell.
As an example. if the engine won't start. that is a symp-
tom. The problem could be quite a lew things. but by
approaching things logically, all the possibilities except
one can be eliminated. The last remaining possibility s
then repaired and you're on your way. i

There are three things an engine must have in order
o run: (1) fuel. (2) compression. and (3) ignition. Any
problem with the engine can be traced back to one of
these three systems.

If the engine won't start, there may not be any fuel reaching the
carburetors, To check, remove the sediment bowl, hold i container
under the fuel tap, and then turn the lever to the O (On, R (Reserve), of
PRI (Prime) position. CAUTION: Do not allow pasoline (o spill over
hot engine parts, beeause of the danger of fire. Be sure the main switch is
turmed off,

FUEL

Fuel system problems are caused by either 100
much fuel or not enough. The amount of air the engine
receives 15 directly related to the amount of fuel. Too
much air shows up as too little fuel. Not enough air looks
like oo nmc-h fuel. Lu;:_rnm;; to distinguish between the
two types of problems is not easy. so both sides of the
symptom, the fuel side and the air side. must be
explored.

The most important thing is 10 be sure there is gas-
nllin;: in the fuel tank. More engines have stopped more
times for this reason than for any other. Next. be sure
fuel is getting to the carburetors. Pull the fuel lines off
the carburetors. one at a time, and see if fuel runs out of
them. CAUTION: Gasoline can be an extreme fire
hazard. Catch the fuel in a container, especially if the
engine is hot, or the fuel may ignite. If the fuel flows for a
while and then stops. there may be a plugged ventin the
fuel tunk cap or something in the tank floating over the
fuel cock and shutting off the flow. To check this. remove
the cap and blow buck through each of the carburetor
fuel lines. You should be able to hear bubbling in the
tank.

Too much fuel is a less frequent problem. but an
engine can be flooded by the cold-start system when
starting. A sticking float valve needle will allow the fuel
o flow out of the carburetor overflow tubes into the
valley in the upper engine case. CAUTION: If the car-
buretors are overflowing, turn the fuel cock lever OFF or
be sure it is not in the PRI position. Fire danger is
extreme: do not attempt to start the engine until the fuel
spill has dried up. A flooded engine must be dried before
it will start. Remove the spark plugs. leave the fuel cock
and ignition turned OFF, and operate the kickstarter
about 10 times with the throttle wide open. Refit the
spark plugs. Then try to start the engine. but leave the
fuel turned off. If the carburetors overflow again. they
must be removed and the float system repaired. For 4
detailed explanation of this procedure. see Chapter 3.
Fuel System Service.

IGNITION

If the spark plugs are wel but the engine is not
flooded. then fuel is not the problem. The nextsource of
most prevalent problems is the ignition system. which
consists of &4 primary circuit (low tension) and a second-
arv circuit (high tension). It is necessary o perform
some basic tests to isolate the exact problem.

First you must eliminate any problemsin the most
troublesome part of any ignition system. the spark plug.
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Consult this chart for determining the general areas in which to look for possible trouble.
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If the engine won't start, or if it runs on only two cyvlinders, one
spark plug may be partially fouled. To fire a fouled plug, pull the plug cap
partway off the top of the plug and try to start the engine, This creates a
series gap which forces the ignition system to produce a higher voltage
outpul to that spark plug. After the plug is cleared, be sure to replace the
plug cap, because the ignition coll can be damaged by prolonged use
under this high-load condition.

KAWASAKI

To check a spark plug, pull off the cap, remove the spark plug from
the cylinder head, reconnect the cap, lay the spark plug shell on the
cylinder head fins, and operate the kickstarter. A blue spark between ihe
plug electrodes should be seen. CAUTION: Don't lay the plug near the
open spark plug hole, or the fuel mixture inside the cylinder may be
ignited,

MECHANICAL CONDITIONS 3

The plug insulator can be cracked, the gap can be ex-
cessively wide or bridged, or the spark plug can be
fouled because of excess gas. oil, or lack of ahl'ugh-lum
sion spark. If the spark plug is obviously defective or
dirty, replace it and try to start the engine,

If the engine still won't start, remove the plug again
and check out the rest of the ignition system by con-
necting the plug wire to a plug known (o be good. Lay
the plug on the head and kick start the engine. There
should be a strong spark across the plug gap. If there is
no spark. or a very weak one, remove the plug and see i
you can get a spark to jump from the wire 10 a metallic
part of the engine, Hold the wire about %" away and a
good spark should jump: otherwise, the ignition system
15 faulty. i

Crank the engine slowly and make sure that the
contact points (on the S-series and HIB models) are
opening and closing and that the gap appears normal.
The air gap on CDI models should be about 0.020 inch.

COMPRESSION

If the ignition and fuel systems check out, test the
compression by removing the plugs and cranking the
engine while holding your thumb over one of the spark
plug holes, The compression should foree your thumb
off the hole. If 4 compression gauge is available, the
reading should be 90-120 psi,

In a two-stroke-cycle engine. the crankcase must be
completely sealed. because it is an essential part of the
fuel induction system. To check this, set the pistons, one
at a time, at bottom dead center, and then remove the
carburetor. Hold your palm over the intake ports and
blow compressed air into the exhaust ports. If pressure
drops, the seals or gaskets are at fault and you will have
to disassemble the engine. NOTE: This test is not valid
on H-series engines unless all the intake ports and the
other two exhaust poris are plugged.

If there Is no spark at the spark plug, remove the cap and Insert a
screwdriver in it. Hold the serewdriver about %" from the cylinder head
and operate the kickstarter. Now if there is a spark the spark plug s
defective.



4 TROUBLESHOOTING
HARD-STARTING TROUBLESHOOTING
CHART

Troubles and Causes
1. Fuel system troubles
la. Gasoline tank empty
Ib. Fuel line pinched or chtrlctagl
le. Fuel valve turned off or n:slrlt:lcd -l i
1d. Crankcase is flooded. The engine will scem 10
locked up because the piston Is trying [If’ f‘l‘;'l"_'
press the liquid gasoline rather lhun. a u.-. :Llr
mixture. CAUTION: Do not try to !_!I“-ﬂ an en-
gine in this condition, or major engine damage
will result. Drain the excess gasoline.
le. Carburetors improperly adjusted
If. Carburetor jets restricted
lg. Carburetor float levels incorrect
Ih. Carburetor float valves stuck open or closed
li. Carburetor slides stuck open
1j. Cold-start lever used when engine is warm
Ik. Throttle opens when cold-start lever is used.
NOTE: The cold-start jets function best when the
carburetor throttle valves are in the closed position,
1. Cold-start jets not opening
2. Ignition problems
2a. Spark plugs defective
2b. Spark plugs fouled, bridged. wet. or worn
2e. Contact point surfaces oily (S-series, HI1B)
2d. Contact point gaps incorrect (S-series, H1B)
2e. Condenser shorted (S-series, H1B)
2f. Ignition coil defective
2g. Air gaps incorrect (CDI models)
2h. CDI units defective (CDI models)
2i. Signal coils defective (CDI models)
2j. Ground brushes defective (HIE. HIF)
2k. Low-speed coil defective (H2 models. HI1D)
3. Compression problems
3a. Crankshaft seals pushed out of crankease.
NOTE: This usually occurs when the crankease is
flood ed and the engine is forced to compress liguid
gasoline.
3b. Cylinder base gaskets installed backward
3e. Piston rings broken
4. Transmission problems
4a. Clutch slipping
4b. Kickstarter ratchet slipping

ERRATIC PERFORMANCE

This is probably the most common complaint about
@ motorcycle. In many cages, this involves no more than
the engine running rough or a high-speed misfire.
Spark plugs can be a valuable tool here, [f
fouled or badly worn, replace them and run

i iles. Then remove the plugs and
em. They should be a light brown
‘white colored, the engine is running
plugs can be running too rich of

jp:_—_-:miic running ay
jgn 'tion,lprdblb‘ﬁ;_, _E,ak;]_:

off the throttle slightly. If the engine is rich, it will pick 4
speed. Next, slightly choke the engine; if it is lean, i wiﬂ
pick up speed. If' choking or backing off the throtile
doesn’t help, the trouble is probably in the 1gnitiop
system.

ERRATIC HIGH-SPEED PERFORMANCE
TROUBLESHOOTING CHART

Troubles and Causes
1. Fuel system problems
la. Gas tank vent resiricted
1b. Carburetor main jets incorrect
lc. Water in fuel valve or carburetor float bowls
2. Ignition problems
2a. High-tension wiring defective
2b. Spark plug gaps incorrect
2c. Spark plug heat range incorrect
2d. Spark plug reach incorrect
2e. Intermittent short circuit in main wiring harness
2f. Contact point pivot binding (S-series, H1B)
2. Contact point surface oily, pitted, or misaligned
(S-series, HIB)
2h. Coil defective
2i. Condenser defective (S-series, H1B)
2j. Main switch defective
2k. Air gap incorrect (CDI models)
2l. CDI unit defective (CDI models)
2m. Ground brushes oily or dirty (H1E, HIF)
2n. Engine not properly grounded (S3, S3A, HIE,
HIF)
20. Signal coils defective (CDI models)
3. Compression problems
3a. Crankshaft seals leaking
3b. Cylinder base gaskets leaking
4. Lubrication system problems
4a. Incorrect oil type
4b. Oil pump cable incorrectly adjusted

WATER BUBBLES

. :r the engine runs erratically at high speeds or large throtile
s::r Ngs, the cause may be water in, the fuel. To check, remove the
& l":‘;“' bowl from the fuel tap and look for water bubbles under the

el IF there is uny sign of water, drain the fuel tank completely and refill

;’;’:ﬂ:“" gasaline. Also clean the carburctor foat bowls, after remoy-



ERRATIC LOW-SPEED PERFORMANCE
TROUBLESHOOTING CHART
Troubles and Causes
1. Fuel system problems
la. Idle air-adjusting screw settings incorrect
Ib. Float levels incorrect
le. Carburetor manifolds leaking air
1d. Operating without air cleaner (lean mixture)
le. Idle fuel jets (pilot jets) incorrect size
2. Ignition problems
2a. Ignition timing incorrect
2b. Spark plugs fouled or worn
2c. Spark plug gaps incorrect
2d. Spark plug heat range too cold
2e. Spark plug reach too short
2f, Contact point gap incorrect (S-series, H1B)
2g. Low-speed coil defective ( H2 models, H1D)
3. Compression problems
3a. Exhaust system clogged
3b. Crankshalt seals leaking
4. Lubrication system problems
d4a. Oil pump lever does not return to idle position
when engine is idling
4b. Incorrect oil type

INSUFFICIENT POWER AND/OR OVERHEATING

Lack of power in a two-stroke cycle engine can be
caused by lubrication and mechanical problems in ad-
dition to fuel, ignition, and compression problems. Quite
often, overheating will also be associated with in-
sufficient power. The largest single problem in two-
stroke engines is heat. Piston seizure and destruction of
the engine can be the result of runaway heat. Be sure
there is oil in the oil tank and check the oil pump
adjustment.

Check for obvious mechanical problems, such as a
slipping clutch or dragging brakes. Also check for an
excessively tight drive chain or low lire pressure.

Remove the spark plugs and check their condition.
If the plugs appear to be running lean (hot), check the
fuel lines and the carburetors for restrictions. If these are
in good shape, check for leaking cylinder base gaskets or
crankshafl seals.

Malfunctions or misadjustments in the ignition
system also cause overheating problems.

INSUFFICIENT POWER TROUBLESHOOTING
CHART

Troubles and Causes
1. Fuel system problems
la, Cold-start jets open
Ib. Air cleaner dirty
le. Aircleaner intake restricted
I1d. Fuel tank cap vent clogged
le. Carburetor main jets loose
If. Carburetor jet needle clips loose
lg. Carburetor jets incorrect size
Th. Operating without an air cleaner (mixture too
lean)
Exhaust system clogged

INSUFFICIENT POWER 5

If the engine has insufficient power or begins to detonate (ping)
severely after about a minute of high-speed operation, the cause may be
reduced fuel fow from a restricted fuel tap. To check, remove the
sediment bowl and sereen, and look for dirt or sludge in the bowl and tap

body.

If the engine has [nsufficlent power, reduced fuel Aow may be
caused by a restricted fuel tank cap vent. Blow through the vent 1o check
for restriction. If necessary, use compressed air (o free the vent.
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Carburetor float bowl vents clogged or restricted

1). ) 5 :
ljk. Carburetor manifolds leaking air
1. Fuelvalve filter screen restricted

2. lgnition problems

2u.
2b,
2¢.
2d.
. Coil(s) defective

. Contact point pivol binding or

[gnition timing incorrect

Sup-.urk plugs fouled or worn
Spark plug gaps incorrect
Spark plug heat range incorrect

S-series. H1B)

Contact point ga s incorrect ( I ;
E 3 worn (S-series,

HIB) .

Wire from contact points or
shorted or grounded iE
Poor electrical connection in ignition circuit
Main switch defective

CDI units to coils

 Condenser defective (S-series, H1B)

Air gap excessive (CDI models)

3, Compression problems

Ja.
3b.

Je

3d.
Je.

3L

Piston seizure

Piston, rings, and cylinder bore worn excessively
Crankshaft seals leaking

Cylinder base gaskets leaking

Cylinder head gaskets leaking

Cylinder heads warped

If the engine has insufficient power, it may be caused by low com-
pression. To check the compression, warm up the engine, remove all
three spark plugs, und screw a compression gauge into one plug hole. Be

sure the ninin switch is wrmed off, the throtile wide open, and then
‘operate the Kickstarter vigorously. The compression gauge should build
up £0 over 100 psi on Heseries and S1 models, 90 psi on 53 models, and
100 psi on S2 models. There should be no more than 14 psi variation

4a,
4h,
4c,

4d.
de.
41,
4g.

Lubrication system problems

Oil of improper Lype

Oil pump cable disconnected

Oil pump defective. NOTE: A simple check for
oil pump condition is (o touch it. If it is 100 hot 1o
hold your finger on, then it is not operating
;J.-'up('r{r.

Oil pump cable incorrectly adjusted

Ball check valve in oil supply line restricted

0il 1ank vent hose pinched

Transmission oil of wrong viscosity

5, Mechanical problems

5a.
5b.
T
5d.
Se.

Clutch slipping

Brakes dragging

Wheel bearings not lubricated properly
Drive chain adjusted too tightly

Tire pressure too low

ENGINE OVERHEATING TROUBLESHOOTING
CHART

Troubles and Causes
1. Fuel system problems

la.

Fuel valve restricted
Fuel valve filter screen dirty
Fuel lines pinched

. Carburetor jets too lean

Carburetor float levels too low
Operating without an air cleaner (lean mixture)
Carburetor manifolds leaking air

. Gas tank cap vent restricted

2. lgnition problems

2a.

Spark plug heat range too hot

2b. Spark plug reach incorrect

2e:

Ignition timing incorrect

3. Compression problems

3a.

Excessive combustion chamber deposits

3b: Cylinder base gaskets leaking

3c.

Cylinder head gaskets leaking

3d. Crankshaftseals leaking

This spark plug has the correct ;
Insulutor i light tan to hmcuf. msu:m ERRESiLhS. Conter tectacs

T a——



4. Lubrication system problems
4a. Oil viscosity incorrect
4b. Improper oil type
4e. Oil pump cable incorrectly adjusted
4d. Oil line check valves restricted
4e¢, Oil tank vent hose pinched
4f. Oil channels blocked by cylinder base gaskets
4g. Oil line banjo bolts restricted
5, Mechanical problems
54, Chain adjusted too tightly
S5b. Brakes dragging

5¢. Tire pressure low
EXCESSIVE SMOKING

The two-stroke-cycle engine does not have oil in its
crankcase as the four-stroke-cycle engine does. The in-
coming fuel-air mixture is first drawn into the crankcase
and compressed there before going to the combustion
chamber. Qil is injected into the engine behind the car-
buretor and mixes with the fuel mixture to lubricate the
internal engine parts.

Some smoking from the exhaust in a two-stroke-
cycle engine is normal for proper operation. Excessive
smoking or oil consumption is not, and can cause spark
plug fouling and poor performance.

Check to make sure that the oil pump is adjusted
correctly and that the cable or pump lever is not binding
al any point. IT the pump is OK and you are using the
correct oil, the crankshaft seals can be defective. This
will allow transmission oil to be sucked into the crank-
case and burned. Check for this by noting whether the
transmission loses oil between changés without leaking
on the ground.

If the engine overheats, the cause may be the use of spark plugs
which have too hot a heat range for the motoreyele’s usage. The hot
spark plugs are unable to transfer heat to the cylinder head as fast ns
they receive it from the combustion process, Consequently their tem-
perature rises, inviting preignition and detonation. This spark plug
shows overheating by the pure white color of its fnsulator, which has
been glazed by oxides formed under excessively high-temperature con-
ditions. This glaring is electrically conductive and causes Turther per-
formunce problems by short-circuiting the spurk, which normally would
fire between the electrodes.

EXCESSIVE NOISE 7

EXCESSIVE EXHAUST SMOKE
TROUBLESHOOTING CHART
Troubles and Causes
1. Engine lubrication system problems
la. Oil pump cable adjustment incorrect
Ib. Oil pump cable binding
le. Oil pump lever does not return to idle position
when engine is idling
Id. Oil line check valves stuck open
le. Oil of incorrect viscosity or type
If. Qil pump O-rings leaking
2. Compression problems
24. Crankshaflt seals leaking
2b. Crankcase mating surface leaking

EXCESSIVE NOISE

Unusual noises are often a clue to some developing
difficulty, and an investigation should be started before
something breaks. The spark plugs are the first places to
look for a clue. Specks of aluminum on the insulator are
a sign of piston damage from preignition.

Copper flakes on the insulator come from the con-
necting rod big-¢nd bearing and thrust washers, Check

Extessive smoking can be caused by an incorrect oll pump setting.
To check, remove the ofl pump cover and look at the ulignment of the
marks on the lever and pump boss with the throttle at idle. To change the
sefting, turn the pump cable adjuster under the fuel tank {except on H1
models, where it is at the pump). If H1, HIA, HIB, or HIC models still
smoke excessively, the pump can be set at full throitle so that the dot
noted on the lever Is aligned with the mark on the pump boss. CAL-
TION: Do not set the ofl pump on any other models in this fashion. The
engine could selze because of insufficient lubrication,
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ondition. The plugs should
it is white or blistered 15
and must be checked 1o be sure it
reignition is the result of an
¥ damage to the

the plugs closel) for a lean €

be i light brown color. A plug thi
1'1|nnn:|_-1 much too hot !

5 of the correct heat range. | uomn s
incorrect range. and this can do severe
‘neine.
o Mechanical noises of the |m\\'ur|_'-l . i
¢ a lone screwdriver with one enc
T 10 a rubber hose for the same

ant can often be

pinpointed by usin .
held against your ¢ar or usin
pu rpn;c.

EXCESSIVE ENGINE NOISE OR VIBRATION
TROUBLESHOOTING CHART

Troubles and Causes
l. Excessive engine noise
la. Piston seizure
Ib. Piston rings stuck in ring grooves
le. Piston-to-cylinder clearances excessive
Id, Piston rings broken .
le. Piston ring-to-ring groove clearances excessive
If. Cylinder head gaskets leaking
le. Exhaust pipe-to-cylinder flanges leaking
Ih. Exhaust pipe-to-muffler joints leaking
1i. Rotor hitting coils in alternator
lj. Crankshaft or connecting rod bearings worn
Ik. Connecting rod small-end needle bearings or
piston-pin holes worn
1. Muffler baffles loose
1m. Carburetor slides worn

To determine the source of engine or transmission noise, use a
serewdriver as a listening device. Hold vour thumb over the end of the
hundle with the first joint of your thumb in your ear, When the blade end
of the screwdriver is held solidly against different engine parts, the noise

‘can be Isolated.

Excessive engine vibration

2a. Piston seizure

2b. Engine mounts loose

2¢. Engine mount rubber bushings deteriorated ($3,
S3A. HIE. HIF)

7d. Eneine mount shims missing

2e. Connecting rods bent

2f. Crankshaft or connecting rod bearings worn

20, Crankshaflt out of balance

2h. Alternator rotor out of balance or loose

EXCESSIVE DRIVE TRAIN NOISE
TROUBLESHOOTING CHART

Troubles and Causes

Excessive clutch noise

la. Transmission oil too thin

1b. Primary pinion gear nut loose

lc. Clutch hub nut loose

1d. Primary gear backlash excessive

le. Clutch housing finger-to-friction
clearance excessive

Excessive transmission noise

2a. Transmission oil oo thin

2b. Transmission oil too low

2¢. Transmission gears worn or chipped

2d. Transmission shift forks galled

2e. Transmission shaft end-bearings worn

Excessive drive chain noise

3a. Chain adjusted too loosely

3b. Chain and/or sprockels worn

3e. Chain needs lubrication

plate tab

EXCESSIVE FRAME NOISE
TROUBLESHOOTING CHART

Troubles and Causes

1.

Front end noise
la. Front fork slider bushings worn (H1. HIA, HIC.
51 models; S2)
Ib. Front fork oil too low
le. Front fork triple-clamp bolts loose
1d. Front fork inner tube bent or galled
le. Frontwheel bearings worn or loose
I Front fork steering head bearings out of
adjustment
lg. Handlebar control cables chafing
th. Handlebar control levers loose
li. Gas tank mount broken
Rear end noise
2a. Side covers loose
2b. License plate loose
2¢, Tail lamp bracket loose
2d. Rear fender section loose
;’c. Rear shock absorbers worn
;E E:z: :h::'-:; ﬂb;irhcr mount bushings worn
2k i o o dumed
i!. _El}_car whec_l bearings loose or worn
i 1_f:.lr‘rr\':‘_wrubbmg, against underside of fender or
2k. Oil tank mount broken



FRAME AND RUNNING GEAR PROBLEMS

Troubles associated with the frame and running

gear generally show up as poor handling, excessive tire
wear. or inadequate braking. Poor riding quality can be
caused by defective shock absorbers, The oil in the front
forks should be replaced according to schedule, or the
riding quality will suffer.

Poor braking can result from wear in the brake-

actuating mechanismor from rusted parts, Draggingdrum
brakes are always the result of weak return springs or too
tight an adjustment. A scraping sound indicates that the
brake lining is worn.

H

ANDLING PROBLEM TROUBLESHOOTING

CHART

Troubles and Causes

1

2

Front and rear wheels do not track
la. Rear wheel alignment incorrect
1b. Front fork alignment incorrect
le. Frame bent

1d. Swingarm benl

le. Spokes loose

If. Wheel rim bent

lg. Incorrect rear axle spacers

. Ride is too soft

2a. Fork springs weak

Check the chain and sprocket wear by pulling the chain away from
the reur of the sprocket. If the chain can be displaced more than ', the
sprocket and/ or chain is worn and both should be replaced. CAUTION:
If & new chain is used with a worn sprocket, or vice versa, the life of the
new part will be seriously shortened. The engine sprocket will last
through the life of two rear sprockets.

FRAME AND RUNNING GEAR 9

2b. Fork oil too low
2c. Tire pressure too low

. Ride is too harsh

3. Front fork oil level too high. CAUTION: It is
possible to ruin the front fork inner tube seals by
using teo much oil.

3b. Chain adjusted too tightly. NOTE: If the chain is
too tight, it relieves the rear shock absorbers from
having to support the motarcyele. In effect, vou are
wsing the drive chain as a spring. ' '

Jc. Tire pressure too high

Haundlebars do not align with front wheel

4a. Fork triple-clamp bolts loose

4b. Inner fork tubes bent

4¢. Handlebar bent

5. High-speed chassis vibration

5a. Wheel out of balance

5b. Wheel not true

5¢. Tire bead not fully seated on wheel rim
5d. Wheel bearings worn

6. Unsure comering

6a. Rear swingarm pivol nut loose

6b. Rear swingarm pivot bushings worn

6c. Front fork steering bearings excessively loose
6d. Tires worn

6e. Tires not broken in

6f. Tire pressure incorrect

6g. Front or rear suspension in need ol repair

To eheck the front wheel's alig t with the handlebar, look idown
an the motorcycle from directly above. Note whether the misalignment
s e to o twisted front Tork assembly or hecanse the handlebar s bent,
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BRAKE PROBLEM TROUBLESHOOTING

CHART
Troubles and Causes
1. Brake does not stop mo
14, Brake lining worn
| Front brake cable frayed
HIC. S| models, §2) :
le. Rear brake actuating mechanism 0
1d. Front brake hydraulic system ne
(disc brake models)
2. Brake drags 1
24, Operating cable binding or frayed
Ib. Lack of lubrication of cable, camshafts,
handlebar lever. or foot pedal
Zc. Rusty linkage )
2d. Handlebar lever pivot nut adjusted too tightly
2e. Brake shoe return spring weak ;
2f. Rear wheel actuating rod bent or binding
3. Bruke noise
3a. Torgue link loose
3b. Brake drum or disc dirty or rusty
Jc. Brake lining worn
3d. Brake lining dust in brake drum
3e. Brake lining glazed
3f. Not enough chamfer on leading edge of brake
lining
3g. Brake shoe return spring broken
3h. Brake pad shims missing
3i. Discwarped
3j. Caliper bent or damaged
4. No adjustment possible
4a. Brake linings worn
4b. Brake actuating cam worn
4o, Actuating lever incorrectly indexed on brake
camshaft

torcycle normally
or hinding (H1. HI1A.

bstructed
eds bleeding

S |

ROUNDED ——=* =

If the transmission does not stay In gear after being shifted
) mammm e worn or rounded engagement dogs or slots in
smission gears, Note the rounded edges on the engagement dogs

CLUTCH PROBLEMS

Clutches are all wet. multiplate-dise types, with
varying numbers of plates. The basic function of (he
clutch is to disconnect power from the engine when 4
shiftis being made or the engine is idling. and to connecy
it smoothly to the drive mechanism when the rider
wishes to move forward. Clutch action must be smooth
but positive.

The best preventive maintenance for cluiches is 1o
maintain the correct free-play adjustment. (]encrnlly.
there should be about %" of lever movement at the outer
end of the handlebar lever before the clulch-ucmaling
mechanism begins to move the clutch parts. Too much
free play will cause difficulty in shifting because the
clutch will not disengage completely. Insufficient free
play can cause the clutch to slip and eventually destroy
iself.

CLUTCH PROBLEM
TROUBLESHOOTING CHART

Troubles and Causes
1. Clutch drags when disengaged
la. Transmission oil too thick
Ib. Transmission oil of improper type
le. Clutch adjustment incorrect
1d. Clutch spring plate warped
le. Clutch springs of unequal tension
If. Clutch steel or friction plates worn
lg. Clutch hub or housing splines worn
2. Clutch slips under load
2a. Oil of improper type
2b. Clutch adjustment incorrect
2¢. Clutch spring tension weak
2d. Clutch friction plates:worn
2¢. Clutch pressure plate warped
2f. Cluteh hub or housing splines worn

TRANSMISSION PROBLEMS

_ The most common complaint concerning transmis-

sions is a difficulty in engaging a gear or in jumping out
of gear. When transmission parts wear. it becomes more
difficult to shift properly because extra clearances
develop in the shifting mechanism. There is also the
possibility that the linkage from the shift pedal to the
shift shaft is incorrectly adjusted. All other problems
require at least partial engine disassembly.

TRANSMISSION PROBLEM
TROUBLESHOOTING CHART

Troubles and Causes
1. Transmission jumps out of gear
la. Gear engagement dogs or holes worn
Ib. Shift drum detent spring weak or broken
le. Shift drum detent damaged
Id. Gearshift fork bent or worn

le. g::;g:lémmg drum locating plate loose or

If. Shift drum groove damaged
e



2. Gear shift lever does not engage transmission
2a. Gear shifting ratchet spring broken or weak
2b. Gear shifting fork broken
2¢. Transmission sliding gear seized on shafl
2d, Shift drum binding in shift fork or crankcase
3. Gear shift lever does not return to normal position
3a. Gear shift shaft bent
3b. Shift lever slipping on shilt shaft
3¢, Shift shaft binding in crankcase
4. Gear shifting sequence is incorrect
4a. Shift pedal-to-shaft linkage incorrectly installed
4b. Shift drum locating plate loose or installed
incorrectly
4c. Shift forks installed incorrectly on shift drum

KICKSTARTER PROBLEM
TROUBLESHOOTING CHART

Troubles and Causes
1. Kickstarter does not engage
la. Kickstarter gear holder weak or broken
Ib. Kickstarter gear teeth broken
le. Clutch slipping
2, Kickstarter lever does not return
2a. Kickstarter return spring broken or out of
position
2b. Kickstarter shaft bushings damaged
2c. Kickstarter shaft binding in engine cover

ELECTRICAL PROBLEM
TROUBLESHOOTING CHART

Troubles and Causes

1. Battery voltage low
la. Battery acid level low
Ib. Battery discharged
le. Battery defective
1d, Rectifier defective
le. Snap connector loose

TRANSMISSION PROBLEMS 11

I, Ground connections insecure
lg. Muain switch defective
lh. Wiring hurness cut or broken
li. Stop lamp switch defective or adjusted in-
correctly
1j. Charging coil defective
2. Headlump burns out frequently
2u. Excessive vibration
2b. Headlamp bulb defective
2c, Bulb of improper type used
2d. Voltage regulator defective
Ze. Voltage regulator removed (S-series)
3. Fuse burns out
3a. Direct short from battery to frame
3b. Stop lamp switch defective
3c. Short in main wiring harness
3d. Fuse of improper type
4. Engine stops when lights are turned on
4a. Spark plugs defective or worn
4b. Signal coil air gap incorrect (CD1 models)
de. Contact point rubbing block worn (S-series,
H1B)
4d. Rotor magnets weak (H2 models, HID, HIE.
HIF})
4e. Ignition advanced or retarded too much
4r. Engine not grounded (H1E, HIF)
5. Tail lamp bulb burned out
Sa. Bulb of improper type used
5h. Tail lamp wires shorting
5c. Tail lamp ground connection loose
5d. Vibration from broken tail lamp bracket or loose
rear fender
6. Neutral indicator lamp does not light
6a, Wire from neutral indicator switch cul
6b. Bulb burned out
6c. MNeutral indicator switch defective
6. Main wiring harness cut or pinched

I the neutral indicator lamp does not light when the transmission is
in neutral and ihe muin switch is turned on, the cause may be an
incomplete circuit. To check, find the light green neutral indicator
switch wire on top of the engine. Be sure it is beld securely in the
spring-losded connector post.

If thie b, neutral lamp, and brake lamp {und ignition on S-series,
11, HIA, and H1C models) do not work, the cause muy be a burned-oul
fuse. To check the fuse, unsnap the fuse holder from its bracket and open
it. ‘There must be no heeak in the fine metal wire visible through the gliss
Tusae ol
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TUNING FOR PERFORMANCE

To obtain the designed level i:|‘FcrﬁlfI'll'tll'E(!C.-I|1.1.‘ c.nglifui
must develop maximum power and cﬂtclcqty. Cst:ri.Iu
tuning assures peak engine performance and reliabi ity.
Three clements of the engine affect its state of tune:
compression, ignition, and carburetion.

COMPRESSION

The amount of force delivered to the piston and
crankshaft depends on how much the air/fuel mixture is
squeczed before ignition and how well the burning gases
are conlwmed after ignition. In a two-stroke-cycle en-
gine, there are no valves to leak compression. However,
cylinder head sealing. piston ring condition, cylinder
bore finish, and piston clearance all play major roles in
combustion chamber sealing,

To check the compression, warm the engine to
normal temperature, then remove the spark plugs, Use a
gauge which registers 200 psi and insert the tip into a
spark plug hole. Twist the throttle to the wide-open po-
sition, then crank the engine with the kickstarter until
the gauge levels off at a maximum reading. NOTE: The
compression process begins afier the piston crown closes
off the exhaust port during the upsiroke. Repeat the
process on all eylinders,

A good reading. on all models except the $2’s and
S53's.18 142 psi. The S2's should develop 156 psi; the 3%,
128 psi. Excessively high compression readings are
caused by carbon buildup on the cylinder head and
piston crown, or by using no head gasket. Too much
compression causes detonation and preignition, with
soaring combustion pressures and temperatures, which
result in short spark plug life.

If the compression reading is less than 70 percent of
specifications, or if there is more than 14 psi difference
between any two cylinders, a leak exists past the piston
rings or head gasket. A cracked or warped cylinder head
will also permit compression leakage. An cxtremely low
reading, less than 40 psi. indicates a piston with a hole
burned through the crown or the edge of the piston
crown eroded by detonation.

To check for the source of leakage, squirta little oil
into the spark plug hole, then turn the erankshaft slowly
to coat the piston rings. Crank
the compression, If it increases with the oil, the piston
[ngs are worn or stuck in their grooves. If the compres-
sion remains low, there is more than one head gasket
installed or the piston is badly damaged.

. Acracked cylinder head will have hairline traces of
oilonits outer surface. NOTE: A cracked head or leaking
Jead gasket is sometimes evidenced by a chirping sound
‘when the engine is running. To pinpoint the leakage at

12

the engine and recheck

the cylinder head joint, remove the head and look for ail
stains on the top of the cylinder, A defeclive cylinder
head gasket will be “blown out™ or distorted.

NOTE: On 52's before engine number (7595, the
cylinder heads were thinner and prone to cracking near hy
inner stud bosses. If your engine number is 07595 or lower
and you have a cracked cylinder head, you may haye the
thinner heads. Measure from the cylinder head matin
surface to the bottom of the fin cutaway. The old evlinder
heads measure 6mm, and the new, thicker heads, |9mm,
The twe types ecan be mixed on one engine withau
problems,

To inspect a cylinder with low compression, lift the
cylinder off the engine after loosening the exhaust pipe
flange. Inspect the upper part of the cylinder bore for
scoring, and check the piston for scuffing. Make sure that
the piston rings are free in their grooves. Stuck piston
rings are often the result of using an improper oil, a
defective crankcase seal that permits transmission oil 1o
be sucked into the engine, an improper oil pump lever
adjustment, or a defective oil pump. Excessively rich fuel
mixtures can promote carbon deposits in the ring
grooves, which will cause the rings to stick. If a ring is

This HI piston shows excessive blow-by past the piston rings, which
haye been overheated and lost tension. Note the small gap of the ring,
which is an indication of lost ring tension,

s N



tight in unly one section of the groove, look for a
deformed ring land caused by detonation,

You can estimate how long the rings have been
stuck by the amount of blow-by on the piston skirt,
evidenced by the brown coloring below the ring grooves,
Slight blow-by is normal, but with stuck rings and in-
creased blow-by, the hot gases leak into the crankcase
chamber, where they change some of the fresh mixture
into carbon particles. The combination of increased
crankcase temperature and abrasive particles results in
premature wear of the crankshaft main bearings, con-
necting rod bearings, and crankcase seals. Stuck piston
rings invite piston failure for two reasons: (1) The hot
gases escape past the rings and destroy the oil film
between the cylinder wall and the piston skirt; (2)
Well-seated piston rings form a thermal link between the
hot piston crown and the cooling cylinder walls. When
the rings stick, this heat-transfer path is interrupted, and
the piston runs excessively hot.

IGNITION SYSTEM SERVICE

Servicing the ignition system consists of cleaning
and gapping the spark plugs, cleaning and adjusting the
contact points or setting the air gap, and adjusting the
ignition timing. NOTE: Always service the ignition sys-
tem first before making carburetor adjustments.

CLEANING AND GAPPING THE SPARK
PLUGS

Every 2,000 miles, remove the spark plugs. Inspect
the spark plug insulators and electrodes for signs of un-
usual deposits, which would indicate malfunctions of the
fuel, ignition, or lubrication systems. If the spark plug

N

This piston shows uncontrolled blow-by caused by sticking of both
plston rings. This is caused by the use of incorreet ofl, which allows hard
carbon or lead deposits to form in the ring grooves, Note the scoring
caused by piston selzure. This results from (he hot gases destroving the
oil film, and this reduced the heat transfer path from the pliston to the
cvlinder wall, This plston’s skirt was broken because the rider cantinued
to run the engine In spite of sefzure, The piston pin has seized in the
piston because of the extreme heat caused by this abusive trestment,

IGNITION SYSTEM SERVICE 13

heat range is correct, and the engine systems are working
properly, the spark plug insulator nose will be colored
light brown to light tan.

x In normal use, the firing end of the center electrode
is rounded off from erosion and heat, The increased
resistance requires more voltage to fire the plug gap, and
this demands more output from the ignition w:»l-:m
Mist'llring and hard starting occur when the "P"“‘:t’hlug's:
required voltage exceeds the capability of the |gﬂ1’tinﬁ
system. To reduce the plug’s firing voltage, it is necessiry
to file the corroded surfaces of the electrodes, i,'ll.‘ili'l. the
1n.\'u|_ulur, and then adjust the electrode gap 1o the
specilied clearance.

To clean the electrodes, bend up the side electrode
slightly, and then use a point file to dress the end of the
center electrode until itis flat and has a square edge, Use
the file to clean the side electrode in the same manner.
Clean off’ any insulator deposits with a long, pointed
probe, and then wash out remaining particles with gas-
oline. CAUTION: If the spark plug is cleaned in a
sandblasting device, wash the insulator cavity with gas-
oline, and then blow it out with compressed air to remove
the abrasives; otherwise you can cause ring and cylinder
damage from continuing abrasive action from contami-
nated oil.

Measure the spark plug gap with a wire-type gauge
and compare with specifications. CAUTION: Make sure
the bending tool doesn’t contact the insulator or you will
crack it. Bend or tap the side electrode to obtain the
proper gap,

If the spark plug electrodes are worn or the insulator
is damaged, install a new spark plug. CAUTION: Be
certain the replacement spark plug is one with the
specified reach and heat range. NOTE; If an 51 or 52
model is driven continuafly on rhe highway, a one-step
colder heat-range spark plug should be installed to prevent
overhieating. To overcome misfiring or fouling troubles
often encountered with colder heat-range spark plugs,
particularly under hard acceleration, widen the electrode

The light tan coloring of the jnsulitor nose shows that this spark
plug s operating in the proper heat range Tor the engine, and alwo that
the Tuel und lubrication systems are working normally.
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Runaway detonation and preignition coansed the side electrode on
this spark plug to deform and bend toward the center electrode, In this
case. the spark plug ran (oo hot for the high-speed usage demanded by
the rider. A foreign object in the engine can also cause such damage, Tt
will usually be evidenced by nicks in the side electrode. CAUTION: 17
the spark plug looks like this when removed, take off the eylinder head
and check for dents from o forelgn ohject in the piston erown and
combustion chamber surfuce.

gap 0.002-0.004" more than specifications. CAUTION:
Never use a hotter-than-standard spark plug in an attempt
to prevent chronic fouling, or else major engine damage
can occur from overheating. Instead, locate the cause of

_ Adirty air cleaner, or operating the engine without an air cleaner, is
the usual canse of gap bridging. Metallic particles are atiracted to the
plug gap and (hey short out the spark. Misfiring and backfiring at
wide-open throttle accompany gap bridging, which cun also cause engine
stoppage If allowed to continue 1o the condition shown here, Using dirty

he wrong type of lnbricating oll can also contribute to gap :
= il e i heating of the spark plug,

Particles of aluminum on the spark plog insulator are a sure sign of
major damage tao the piston crown, Lean fuel mixiures, (00 hot @ spark
plug, and overndvanced ignition timing are some possible couses of this
type of Tailure, NOTE: If the particles are copper- or bronze-colored,
this indicates Milore of the connecting rod crankpin bearing thrust
washers,

the excessive spark plug deposits and make the necessary
Tepairs.

Replace the spark plug gaskets if they are deformed
or notched. NOTE: The spark plug transfers about 40
percent of its heat through the gasket seai; a deformed
gasker can interfere with the proper heat transfer from the
plug shell to the cylinder head and cause the plug (o run
hotter. A notched spark plug gasket permits the burning
gases Lo escape in a concentrated stream, which can burn
out the spark plug or cylinder head threads,

Thread the spark plug, with 4 new gasket, into the
cylinder head about three turns, and then use com-
pressed air o blow off any dirt from the spark plug seat.
Finger tighten the spark plug, and then tighten it % turn

_ The hlistered, chalky white appesrance af this spark plug’s insula-
tor indicates that It s running ton hot for the engine. If the spark plug is
the specified one for the engine, chieck the fuel system for restrictions
und the engine for uir leaks, which would lean out the uir
Cheek the Ignition timing, because

“luel mixture.
wveradvanced spark will cause over-



FILE

Use a small file to dress the spark plug electrodes fat, which will
lower the plug’s firing voltage requirements to make it more efficient.

Measure the spark plug gap only with a wire-type gauge. A fiat
feeler gauge will give an innccurate reading because the inside of the side
electrode is nof flat.
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more with a socket. NOTE: With a new gasker, tighten it

Y2 rn. 11 8 torque wrench is used, tighten the spark pl
to 15 fi-1bs. of lorque, ¥ g

CONTACT POINTS-S-SERIES AND HIB

The surfuce condition of the contact points affects
the voltage delivered 1o the spark plug by the high-ten-
sion coil. Oily or dirty points restrict the current passing
through them and thus limit the coil’s output. During an
extended period of operation. the breaker arm rubbing
block wears against the breaker cam, and the point gap is
reduced. The narrow point gap retards ignition timing
and also causes arcing and consequeng burning of the
point surfaces,

CLEANING AND GAPPING INSTRUCTIONS

Every 2,000 miles, clean and adjust the gap of the
contact points, and then check the ignition timing. Adjust
as required. NOTE: Any change in the point gap affects
the ignition timing. CAUTION: Always check the ignition
timing after the contact points have been serviced; oth-
erwise, engine performance and reliability will suffer.

To gain access to the contact points. remove the left
engine cover. Use a wrench to turn the crankshaft until
one set of contact points is closed. Lift the breaker arm
and insert a flexstone between the points. Run the fex-
stone back and forth to dress off pits and roughness.

r"

tting and
I fexstone or ignition point file 1o remove pil
m;l’:l:l'm“lbe point surfaces. CAUTION: Oil on the ignition lile
can be deposited an the points, oxidize, and cause problems later.
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Clean off all oil and metal particles with a strip of lintless
paper (such as a business ﬂ.jurd} soaked In trichloroeth-
lene. and continue drawing new Strips through the
closed points until all traces of oil and dirt are removed.
Use this procedure for all three sets of points.
To measure the point gap, turm the crankshaft until
one set of points is atits widest gap, and then set the point
gap. NOTE: The point gap should be 0.3 to 0.4mm (0.012°
10 0.016"). When properly adjusted, 8 0.014" feeler gauge
should slide between the points with a slight drag. To
adjust the point gaps, loosen one point plate sCrew Y
turn, and then wedge the screwdriver blade between the
int plate notch and the timing plate dimples. Turn the
blade clockwise to widen the gap or counterclockwise to
narrow it. Tighten the point plate screw and recheck the
point gap, which may change after tightening. Repeat the
procedure for the other two sets of points, and then you
are ready to check and adjust the ignition timing.

SIGNAL CoiL AIr Gar

The CDI (Capacitor Discharge Ignition) models do
not have contact points. Instead they have one, (wo, or
three signal coils (depending on the model), which must
have the proper air gap between them and the signal
rotor Langs.

To set the air gap, remove the ignition cover on the
left side of the engine, then turn the crankshaft until one

-
LOCK SCREW k 4

PRY POINT

To adjust the point gap on an S-serics model, loosen the screw that
Holds the point set to the timing plate, then shift the point set ns shown,

of the tangs in the signal rotor is closest to a signal cojl

Measure the gap and make a note of it. Turn the cfanjl;'
<haft and measure the gap between the same signal ¢ i
and the other signal rotor tangs. One tang will be Clﬁs:rm

the signal coil than the other two, CAUTION: This lalu
must be used to set the air gap. If the closest tang is &
used to set the air gap, it can strike the signal coil w::l
the engine is running. Loosen the two screws holding lhn
signal coil to the stator plate, and then shift it until lhz
proper gap. as measured with a feeler gauge, exists
between the signal coil and the signal rotor tan

CAUTION: Do not pry on the signal coil with “E :
kind of tool. It is very delicate and will break Easil?l
Move it only with your fingers. The air gap for the H'!i'
H1A, and H1C models is 0.016” 10 0.024"; for the HID.
H2. H2A, H2B, and H2C models it is 0.020” 0 0,031";
and for the HI1E and HI1F models it is 0.020” to 0.030"
Set the gap for all the signal coils the same way. Be sure‘
all the screws are tight, then check the gaps once more, as
they sometimes change when the screws are lighl:ncd_

IGNITION TIMING

An engine develops maximum output only when the
pressure of the burning, expanding gases on the piston
crown reaches its peak at around 10° ATDC (after top
dead center). The spread of the flame through the com-
pressed mixtures takes a definite length of time, around

Ti
S :;‘H:.Lll-::l:b.l; pll'.‘llll gup on an HIB, loosen the screw that holds the
ming plate, then shift the polnts using a screwdriver

Inserted into the
timing plate. notch in the point set and between the dimples on the



Always adjust the air gap of all three signal coils on H1D and H2
models. Loosen the screws noted above to move the signal coils, CAL-
TION: Do not pry on the signal coils with any kind of tool or they will
break.

0.0006 second. At high engine speeds, this corresponds to
30° of crankshaft rotation. Therefore. an initial spark
advance (or static ignition timing) of approximately 20°
BTDC (before top dead center) is required to anticipate
the delay between ignition spark and the development of
maximum pressure on the piston.

0.4=0,6mMm
{0.216-0.024"1

When adjusting the air gap on the H1, H1A, and HIC, be sure to
use the signal rotor tang closest to the signal coll to measure the
clearance. CAUTION: Do not pry on the signal coil with uny kind of
tool. It will break.

IGNITION SYSTEM SERVICE 17

Since the spark plug fires the instant the contact
points open or when the proper relationship exists
between the signal coil and the signal rotor tang, the
ignition uming is checked by comparing the opening of
the points (or the positions of the signal coil and the
signal rotor tang) against the crankshafl angle (timing
marks) or against the piston position (measured with a
dial indicator),

The magneto-type CDI installed on the HID, HIE.
HIF, H2, H2A, H2B, and H2C models incorporates a
spark advance resulting from variations in signal coil
voltage and electronic circuitry, This ignition system
must be checked dynamically with a stroboscopic ﬁming
light, as well as statically,

CHECKING THE lGNITION TIMING

There are two methods of checking the static igni-
tion timing: matching the timing marks, or measuring
the piston movement from TDC (top dead center) with a
dial indicator. Matching the iming marks is the simplest
method, but it may not be completely accurate, because
of production tolerances in stamping the marks and ma-
chining the keyways in the crankshaft and rotor. A bent
timing pointer (or shifted stator plate) can also result in
incorrect positioning of the stationary timing mark. Us-
ing the dial indicator eliminates these inaccuracies,
because the points are adjusted to open at the exact
piston pn.s'ilinn and therefore at the specified crankshaft
angle. The dial indicator can also be used to verify the
accuracy of the timing marks, after which they can be
used with confidence.

MATCHING THE TIMING MARKS—S-SERIES AND HIB

Adjust the ignition timing only after having cleaned
the points and adjusted their gap. Attach a self- powered
continuity lamp across one set of points by connecting

To adjust the air gap on HIE and H1F models, loosen the |II-I
screws noted above, and move the signal cofls with your fingers only.
CAUTION: Do not pry on the signal colls with any kind of tool or they
will break.
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one lead Lo any metal part of the I.'!IEi.lli.'ligl':.lﬂ:l.ﬂdi;i'l.l;:.tlllu
other lead to the breaker arm spring. (.;:tl:: r1o] B .:]e.
sure the main sw itch is in the OFF pus!hun. or Ll:ﬂ.‘ '.:L.
lamp will be energized by the mnlurc;w;lu: s battery. :-,ilm_'. y
um the crankshaft in the normal direction of ml'?"-n."
[cnumcruinckwisc] and watch the continuity lamp, W hich
will go out when the points open. _

If the timing is correct. the points will open J'Li.'ii..i{!-i
the timing mark on the edge ol the rotor E:a.n:mdus '-.'.uh.
the pointer’s mark. If the points open before the marks
coincide, the ignition timing 18 ;uh';_mcm.l: il they open
After the marks coincide, the timing is retarded.

To adjust the ignition timing, loosen by ' turn the
1wo screws securing the timing plate. Wedge a screw-
driver blade between the timing plate notch and the
stator plate dimples. If the timing is advanced, turn the
screwdriver clockwise 10 retard it if retarded, turn
the screwdriver counterclockwise to advance it, Tighten
the timing plate SCrews, recheck the point gap. and
then recheck the ignition timing, Repeat the procedure
for the other two sets of points.

Burnish the closed point surfaces by drawing strips
of lintless paper through them until no trace of dirt or oil
is left, and then install the left engine cover.

MATCHING THE TIMING MARKS H!. HIA, HIC

Adjust the ignition timing only after having set the
air gap. Turn the crankshaft until the mark on one of the
signal rotor tangs aligns with the pointer on the stator
plate (located at about 10 o'clock). One signal rotor tang
will point straight toward the signal coil. The mark on
that tang should align with the raised line molded on top
of the signal coil. If it does not, loosen the two screws

.“.'
-

ALIGH

i.

[

PRY POINT—=

On S-series models, ook through the hole in the stator plate for the
timing marks on the alternator rotor. Each set of points must be adjusted
separately. Loosen the two screws holding the timing plate 1o the stator,
and move the timing plate by inserting & screwdriver between the pry
points as shown. .

holding the signal coil mounting plate to the stator and
move it accordingly. CAUTION: Do not pry on the signal
coil with any kind of tool. It is very delicate and will break
easily. Move it only with your fingers. Tighten the screws.
recheck the timing, and then replace the ignition cover.

LEFT CYLINDER POINT SET

RIGHT CYLINDE

TIMING PLATE scnrzw+

4

RIGHT CYLINDER TIMING
PRY POINTS

TIMING PLATE SCREW

STATOR PLATE SCREW

\ \\?\“‘%{ah W X

STATCOR PLATE SCREW

g
i

CENTER CYLINDER TIMING
PRY POINTS

CENTER CYLINDER POINT SET
STATOR PLATE PRY POINT

POINTER

“The timing marks on the H1B appear o8 the

plate. Remember (o time the Teft eylinder first
by loosening anly the scr
~ moving the stator plate and

the two fiming plates,

smiall rotor on the end  of the point can. The pointer is just bel

. it

(the top point set) by looscning the stator plate serews, Then :T:e t::'::;lmcml to the stator

screws holuing thelr timing plates to the stator plute, The varions sets of notehes In ihe dr‘“ln;:‘“"“"" of points
re pry points for




™

To time the ignition on an HID or any of the H2 models by the
marks, align the pointer with each S mark on the rotor, and then check
that the trailing edge of the signal rotor tang aligns with the raised line
malded on the appropriate signal coil. Move the signal coil by loosening
the two screws holding the signal coil base plate to the stator plate.
CAUTION: Do not pry on the signal eoils with any kind of toal or they
will break.

MatcHING THE TiMiNG Marks—HID, H2, H2A, H2B.
H2C

Adjust the ignition timing only after having set the
air gap. Turn the crankshafl until the S mark on the

POINTER

MARK

SIGNAL ROTOR

ALIGHNMENT MARKS

SIGNAL COIL
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signal rotor nearest the Lmark aligns with the pointer on
the stator (located at about 2 o'clock). The trailing edge
of the rotor tang should align with the raised line molded
onto the top of the left eylinder signal coil (located at
about 7 o'clock). I it does not align, loosen the two
serews holding the signal coil mounting plate to the sta-
tor, and then move the signal coil as required.
CAUTION: Do not pry on the signal coil with any
kind of tool. It is very delicate and will break easily.
Move it only with your fingers. When the marks align,
tighten the screws and recheck the alignment. Now, ro-
tate the crank till the § mark nearest the R mark aligns
with the pointer and repeat the procedure for the signal
coil at 4 o'clock. Rotate the crank again to align the S
mark nearest the € mark with the pointer, and then
repeat the procedure for the top signal coil,
MatcuiNG THE TiMinG Marks—HIE, HIF

Adjust the ignition timing only after having set the
air gap. Turn the crankshaft counterclockwise until the
second notch on the edge of the alternator rotor aligns
with the pointer (located at 10 o'clock). The trailing edges
of two of the signal rotor tangs should align with the
raised lines molded onto the tops of the signal coils. 1f the
lower signal coil does not align. loosen the three hase
plate screws, then rotate the entire base plate as required.
Tighten the base plate screws securely, and then recheck
the alignment, If the upper signal coil does not align.
loosen the signal coil mounting screws and then move the
signal coil as required. CAUTION: Do not pry on the
signal coil with any kind of tool. 1t is very delicate and will
break easily. Move it only with your fingers. Tighten the
screws, and then recheck the alignment and the air gaps.

TR
. J_,J.

er, | ded
To time the fgnition on an 11, H1A, or HIC by the marks, align the_mark on one signal rotor tang with the s uiiﬂl ::': mr:l !
on the Signal coil must align with the mark on the other tang, Move the signal coll by loosening the two screws holding the Sl CoN
to the stator plate. CAUTION: Do not pry on the signal coil with any Kind of tool or it will break.
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CHECKING THE IGNITION TIMING wiTH A DIAL GAUGE

i els :
S'm;le:riggg all spark plugs. and then screw d”l E“”'E*’
adaptor into the lefi-hand spark plug T}Uiﬂ_- 1‘-*_‘""3 t _]:
clamp screw loose, Turn the crunksh;.m with a wrgn:.‘
until TDC is indicated by the needle’s reversing direc-
tion, Push the dial gauge into the adaptor un!ﬂ the .r.rna_ll
pointer registers Smm. CAU“[:ION: If the dial gauge Is
forced past Smm, the delicate internal mechanism will be
jammed. Tighten the adaptor clamp screw 10 secure the
dial gauge in this position. Turn the L_-ramks!aaft back and
forth past TDC while rotating the dial bezel so that the
needle registers zero just as it Teverses.

Starting with the crankshaft and piston at TDC
(needle at zero). slowly rotate the crankshaft clockwise.
Count the number of rotations of the needle, and then
stop when the needle indicates a piston drop of 2.60mm.
This is exactly 23° before TDC. The mark on the stator
plate near the window (located at 10 o'clock) should
align with the mark near the L on the face of the alterna-
tor rotor. If it does not, make a small scratch mark on the
stator plate that does align. Move the dial gauge to the
other two cylinders and repeat the procedure. The igni-
tion should now be timed (using the corrected timing
marks) as described in the previous section. >

_ Alternatively, you can use the self-powered contin-
uity lamp with the dial gauge, instead of marking the

on the alternator rotor (when rotating the

e aignal cofls with uny kind of tool or they wil
s are 0.020" t0 0.030", 1L

e fgnition on an H1E or HIF by the marks, align the:

stator. When the engine is rotated counterclockwise
continuity lamp should light just as the dial gay -.:l‘h:
dicates 2.60mm. Turn the crankshaft counterclockw o
about 2.70mm, and then turn it slowly clockwi_qci-sc
light must go out as the needle registers 2.60mm. Re i
to move the dial gauge to the other two cylinders g;uﬁ
sure all three are timed properly.

After timing all three sets of poinis, replace th
spark plugs, the spark plug wires, and the ignition ::-:p.q;t
Be sure to put the right wires on the right spark plugs :
H1B Models

The procedure for timing the HIB with a dial gay
is very similar to the S-series procedure described ahm-E:
Remove all three spark plugs, and then screw the dial
gauge adaptor into the left-hand spark plug hole
CAUTION: Do not tighten the clamp. Tumn u-..;
crlanl-:shuﬂ with a wrench until the needle’s reversing
direction signals TDC. Push the dial gauge into the
adaptor until the small pointer registers Smm
CAUTION: If the dial gauge is forced past Smm. thi;
delicate internal mechanism will be damaged. Tighten
the clamp screw to secure the dial gauge in this position.
Turn the crankshaft back and forth past TDC while
rotating the bezel on the dial gauge so that the needle
registers zero just as it reverses,

Connect one lead of a self-powered continuity lamp
to the arm of the movable point and the other to a good




ground, such as a cylinder fin. CAUTION: Be sure the
main switch is turned OFF or the motorcyele’s battery
will light the lamp.

Starting at TDC, slowly rotate the erankshaft clock-
wise. Count the number of rotations of the needle and
stop when the needle indicates a piston drop of 2.23mm.
This is exactly 20° before TDC. The lamp should light.
Turn the crank past this point to about 2.40mm. Now
wrn it counterclockwise until the dial gauge indicates
3 23mm. The light should go out at exactly this point. If it
does not, loosen the three stator plate screws and move
the entire stator plate until the light goes out at exactly
223mm. Tighten the stator plate screws securely, then
check the timing again. Now move the dial gauge to the
other two cylinders and repeat the procedure with the
following single difference. When setting the timing of
the center and right-hand cylinders, do not loosen the
stator plate screws; loosen only the two screws that hold
that one set of points. After timing all three sets of points,
check that the point gaps are still between 0.012” and
0,016”. Replace the spark plugs, spark plug wires, and
ignition cover. Be sure to put the right wires on the
correct spark plugs.

When timing the H1B ignition with a dial gauge, be sure to time the
top point set first. 1t is mounted dircctly on the stator plate; therefore,
changing its timing also changes the timing of the other 1w sels,
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HI1, H1A, H1C Models

Remove all three spark plugs and the ignition cover
on the left side of the engine. Screw a dial gauge adaptor
into the left eylinder spark plug hole, leaving the clamp
loose. Turn the crankshaft with a wrench until TDC 1s
indicated by the needle’s changing direction, Push the
dial gauge into the adaptor until the small pointer regis-
ters Smm. CAUTION: If the dial gauge is forced past
Smm, the delicate internal mechanism will be damaged,
Tighten the adaptor clamp screw to hold the dial gauge
in this position. Turn the crankshaft back and forth past
TDC while turning the dial bezel so that the needle
registers zero just as it reverses.

Starting with the crankshaft at TDC, slowly rotate it
clockwise. Count the number of rotations of the needle.
and stop when the needle indicates 3.45mm. This is ex-
actly 25° before TDC. The raised line molded into the
top of the signal coil should align with the mark on the
signal rotor tang. If it does not, loosen the three screws
that hold the signal coil base plate to the stator plate and
move the signal coil as required. CAUTION: Do not pry
on the signal coil with any kind of tool. It is very delicate
and will break easily. Move it only with your fingers,
Tighten the signal coil base plate mounting screws, and
then check the air gap, which must be from 0.016” to
0.024"”, Now loosen the screw that holds the pointer
(located at about 10 o’clock) to the stator plate. Move the
pointer so it aligns with the mark on the closest signal
rotor tang, then retighten the screw. The ignition can be
timed from now on (without the use of the dial gauge) by
just matching the pointer with the mark as described in
the previous section.

Using a dial gauge on the H1, HIA, or HIC ignition allows one (o
position the pointer accurately for future ignition timing. Be sure (o
check the specifications for the proper piston position; not all H1
models have the same ignition timing.
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e spark plugs. spark plug wires, and igni-

gplace th ! i AN -
1 to put the right spark plug wires on the

tion cover, Besure
correct plugs.
124, H2B, H2C Models ]
< D{{i:rila]vlcz;lll spark plugs. and then sclruﬁ\- a -.Iim‘l gt:lju%c
adaptor into the left spark plug 1_1nh:. lc.tthg }nlu. .mll';
serew loose, Turn the crankshalt back :sr_u.i forth unti
TDC is indicated by the needle’s reversing direction.
Push the dial gauge into the adaptor until the small
pointer indicates Smu. CAUTION: If the dial gauge i
forced past Smm, the delicate internal mechanism mll'hc
jammed. Tighten the clamp screw 1o secure the dial
oguge in this position. Turn the crankshaft back and
forth past TDC while rotating the dial bezel so that the
needle registers Zero just as It TEVErses. .
Sarting with the crankshaft at TDC, slowly turn it
clockwise. Count the number of rotations of the needle
and stop when it indicates a piston drop of 3.45mm (25°
RTDC) for the H1D and 3.13mm (23° BTDC) for the H2
models. Now the pointer on the stator plate (located at
about 2 o'clock) should align with the L mark on the edge
of the signal rotor. If it does not. bend it carefully as
required. Now turn the crankshaft so that the pointer
aligns with the S mark nearest the L mark. The trailing
edge of the signal rotor tang should now align with the
raised line molded onto the signal coil. IF it does not,
loosen the two signal coil base plate mounting screws and

“]_D_'nr H,l model ipnition system to align
Tor the left exlinder, the C mark for the
ark for the right cylinder. Then align the

the signal coils, Be sure (o
sch signal cofl hefore doing

move the signal cail as required. CAUTION: Dg not pry
on the signal coil with any Kind of tool. It is very ac-ﬁEIL

and will break easily, Move it only with your ﬁnge:e
Move the dial gauge to the other two cylinders, and lh;,'
repeat the procedure with the other two signal cojls
When the ignition is timed properly. the air gap mus[h._;
between 0.020” and 0.031". Replace the spark plugs
spark plug wires. and ignition cover, Be sure to put the
right wire on each of the spark plugs.

H1E and HIF Models

Remove all spark plugs and then screw a dial gauge
adaptor into the left cylinder spark plug hole, leaving the
clamp screw loose. Turn the crankshaft with a wrench
until TDC is indicated by the needle’s reversing direc-
tion. Push the dial gauge into the adaptor until the small
pointer registers Smm. CAUTION: If the dial gauge is
forced past Smm, the delicate internal mechanism will be
jammed. Tighten the clamp screw to hold the dial gauge
in this position. Turn the crankshaft back and forth past
TDC while turning the dial bezel so that the needle
registers Zero just as it reverses.

Starting with the crankshaft at TDC, slowly rotate it
clockwise until the dial gauge indicates a piston drop of
2.94mm, which is exactly 23° BTDC. If the pointer
(located at 10 o’clock) does not align with the mark on
the alternator rotor. loosen the screw and move the
pointer as required. Now turn the crankshaft counter-
clockwise until the pointer aligns with the second mark
on the alternator rotor. At this point, the trailing edge of

On the H1E and H1F models, use i dial gy
only (o align the pointer with the first mark on the fyer. 1 161t €ylinder
the crankshaft counterclockwise until the secang mn':krnn torrotar, Turn
rotor aligns with the now nceurately positioned pojne ¢ ternitor
coils, Move the lower coll with the stator plate nnde:;" Sel thie signal
ftself, CAUTION: Do not pry on the signal cails wig, © Upper ane by
they will break. Be sure the nir gap rl'mhln!(ll,ﬂ-ﬁ]ﬂ"i:ynkt:;;?rfnul or



one signal rotor tang should align with the raised line
molded onto the signal coil located at 6 o’cloek. 11 it does
not, loosen the three stator plate screws and move the
entire stator plate as required. After tightening the
screws, check that the trailing edge of the right signal
rotor tang aligns with the mark on the other signal coil. If
it does not, loosen the two signal coil muuming SCrews
and move it as required. CAUTION: Do not pry on the
signal coil with any Kind of tool. It is very delicate and will
break easily. Move it only with your fingers. Tighten the
screws carefully, then check the air gap, which must be
0.020" to 0,030". Replace the spark plugs, spark plug
wires, and the ignition cover. Be sure to put the wires on
the right spark plugs.

[GNITION TIMING WITH A STROBOSCOPIC TIMING LIGHT

This procedure is required only on the magneto-
powered CDI models (HID, HIE, HIF, H2, H2A, H2B.
and H2C). Warm the engine to normal operating tem-
perature. Shut it off, remove the ignition cover, and at-
tach a stroboscopic timing light to the left cylinder spark
plug wire.

Start the engine and have a helper hold it at 4.000
rpm. The pointer should align with the notch on the
alternator rotor on the HIE and H1F models and with
the L mark on the HID and H2 models. If it does not,
loosen the stator plate screws on the HIE and HIF or the
lower left signal coil base plate mounting screws on the
other models, and change the ignition timing as required.
The other two cylinders on the HIE and HIF are now
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t
TIMING
LIGHT

ALIGN

On the HI1E and H1F models, the pointer and the first mark on the
alternator rotor must align when the stroboscopic timing light is con-
nected to the left plug wire and the engine is running ar 4,000 rpm. This
checks the maximum ignition timing advance,

timed properly. On the HID and H2 models. however.
the center and right cylinders must be timed separately.
Move the timing light leads to each of the other two spark
plug wires and check the timing again. The top signal coll
times the center cylinder; the right-hand signal coil
times the right eylinder. When the timing is properly sel.
remove the timing light. check that all screws are secure,
and replace the ignition cover.

4

Using & straboscopic timing light on the HID and H2 models allows the ignition timing advance to be checked. The polnter must align

with the L, R, and C marks when the light is connected to the left, right, and center plug wires respectively, with th

e engine running ot 4,000 rpm.
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FUEL SYSTEM TUNING NOTES

Carburetor adjustments are affected by cOmPpres-
sion and ignition conditions; therefore, carburetor
tuning n'n.:sl.~ he done only after all nlhc_r udjustf!wnlﬁ
have been made. Periodic carburetor tuning CcOMSIstS of
checking the adjustment of the cold-start cables, adjust-
ment and synchronization of the throttle F“m“ and oil
pump cable, and then adjusting the idle mixture and idle
speed SCTEws. :

The cold-start cables must be adjusted to make sure
that the cold-start devices work properly during cold-
engine starting but do not interfere with normal engine
operation when chut off, The throtile cables must be set
<o that the carburetor throttle valves open all the way 1o
obtain maximum engine performance. After the throttle
cables are checked, the oil pump cable must be adjusted
to “time”" the oil pump control lever {which varnes oil
flow to the engine) with the throttle valves. After the
initial adjustment, these cables generally require in-
spection (not adjustment) only at 2,000-mile intervals,
because cable stretch is negligible.

After :i}c ignition timing is reset, the engine's idling
characteristics may change. This condition requires ad-
Justments 1o the idle speed and idle mixture screws 1o
obtain a snilsfﬂclqry idle. The Iolher specified carburetor
settings. such as jet needle clip position, main jet size,
idle jet size, and float level should not be changed for
most types of riding, If, however. the motoreycle is rid-
?f"d? high u“ll_udl:.‘iqt?l-' a.:nnstum.lly at high speeds, refer
o Chapter 3, Fuel System Service, for instructions on
making these tuning adjustments 1o the carburetor,

COLD=START
CABLE

COLD-~START CABLE ADJUSTMENT

ApJusTING THE COLD-START CABLES

Check the cold-start cable slack b i
cable sheath at the cold-start lever, Ther{, rl:ff}!gf fm.ul‘
14" slack in the cable with the lever released. If the ’u-’
slack in the cable, the cold-start plunger may be ;EE
its seat, causing rich fuel mixtures and increasedc:;duﬂ
emissions, especially at low throttle openings. If the s
slack is excessive, the cold-start system will ngt t:hk
properly, causing difficult starting with a cold engjp 2

To adjust the cold-start cables, loosen the Ed'c'
locknut at the handlebar lever, and then shcmjnus:;r
adjuster till the cable sheath has at least 14" free play, p I.EI
up_thc rubber boots from the carburetors and lousc'ru‘]:
adjuster locknuts. Turn out the cable adjuster if ca.hI:
slack is excessive; turn it in if there is no slack. Tighten
the locknuts and replace the rubber boots. Now lengthen
the adjuster at the handlebar lever until the cable sheath
has /16" to %" free play. Tighten the locknut.

ADJUSTING THE OIL PumP LEVER

~ Ifthe oil pump lever is short of its specified position,
insufficient oil flow can cause engine oyerheating and
piston seizure. If the oil pump lever is pulled past the
specified position, excessive oil flow will cause spark plug
fouling, rough engine operation, excessive exhaust
smoke, and increased exhaust emissions.

To adjust the oil pump lever, remove the oil pump
cover on the right side of the engine. The mark on the
lever should align with the mark on the baoss on the oil
pump body when the throttle is just beginning to open. If

Then turn the adjusters
1716" 1o 1/8” slack. Now all E::.:u
neously for easy starts. Finally, eng,
(0 leave 1/16% 1o 178" cadle slack, T "




it does not, loosen the cable adjuster locknut. NOTE: The
adjuster is focated on the cable sheath anchor near the oil
pump on H1 models, and on the cable under the fuel 1ank
on all other models. Turn the adjuster as required to align
the marks, and then tighten the locknut. NOTE: If rhis
setting results in excessive exhaust smoke on Hl, HIA,
H1B, and HIC models (1969-1972), readjust the pump
lever at full throttle so that the second dot on the lever
aligns with the mark on the pump body. Replace the oil
pump cover.

O1L PuMp SERVICE NOTES

The oil pump lever may not return (o its normal idle
sition when the engine is shut off because the lever
camshaft is rubbing against the plunger nose inside the
pump. This does not indicate a defective pump. When
the engine is running, however, the oil pump lever must
return completely fo the idle position when the throttle is
opened and then released. If the lever does not return
under these conditions, check the oil pump cable for
binding and make sure that the return spring is correctly
installed on the lever. A sticking oil pump lever supplies
oo much oil to the engine for part-throttle operation,
which can cause spark plug fouling and rough engine
operation.

The control lever on a new oil pump may not return
because of tight, dry, lever shaft seals. To correct this
problem, install a temporary auxiliary coil spring on the
oil pump cable between the lever and the cable adjuster.
The spring can be removed after the seal loosens
sufficiently to permit free lever movement. Spray the
shaft with silicone lubricant to speed up the wearing-in
process. CAUTION: If lubrication system oil leaks from

Adjust the oll pump cable only after synchronizing the carburetors
and adjusting the throttle cable free play. The marks on the oll pump
lever and oll pump body must align just as the throtiles are beginning to
rise from idle. The ofl pump cable adiuster is under the fuel tank on
S-series and H2 models.
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the lever shaft hole in the pump body, replace the pump,
because such If:aknge is evidence of reduced oil output to
the engine, which can result in its destruction.

SYNCHRONIZING THE CARBURETORS

In order for the engine to run smoothly and deliver
the best performance and fuel mileage, all three carbu-
retors must act together. They must be synchronized so
that all three throttles lift the same amount at the same
time and so that all three pilot systems and main systems
are working in unison.

To synchronize the carburetors, first warm the en-
gine to operating temperature, then switch it off. Loosen
the throttle cable adjuster at the twistgrip to get as much
cable slack as possible. This moves the sliding block that
carries the four lower cables {(one to each carburetor and
one to the oil pump) all the way to the bottom of the
cable junction box. Shorten the cable adjusters on the
carburetor caps all the way. Remove any cable clips from
the adjusters.

Now remove the air pipes from the mouths of the
carburetors. Set all three air screws to the setting recom-
mended in the specification section at the end of Chapter
3, Fuel System Service. Lower all three throttle slides as
far as they will go by turning the throttle stop screw or
adjuster. On H2's, S2's, and 53's, turn the throttle stop
screw counterclockwise. On Hl's and S1's turn the
throttle stop adjuster clockwise. Feel with your fingers or
use a mirror to see that all three throttle slides are at the
bottom of their travel. Turn each throttle stop in the
opposite direction until each slide just begins to lift, and
then turn it one additional turn. This will synchronize all
three carburetors at a slow idle.

Adjust the oil pumnp cable only after synchronizing the carburetors
and adjusting the throtile cable free play. The marks on the oil pamp
lever and oil pump body must align just as the throttles are beginning to
rise from idle. The oil pump cable adjuster is at the ofl pump on H1
models as shown.
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Start the engine. If it will not run, turn each throttle
stop exactly one more turn to speed up the idle slightly.
To increase engine idling speed 1o specifications, turn all
three throttle stops 4 turn at a ime in the same direction,
until the idle is constant at 1,100 to 1,300 rpn.

If you have access (o a Uni-Syn or similar air speed
sensing tool, hold it against the mouth of each carburetor
in turn and adjust the throttle stops until the ball is lifted
the same height on each carburetor. Then turn all three
{hrottle stops Y turn at a time in the same direction until
the idle is constant at 1,100 to 1,300 rpm. Switch off the
engine.

Lengthen each cable adjuster on the carburetor cap
until the cable sheath has /i’ free play. Now turn the
cable adjuster at the twistgrip until the grip also has '/is”
free play. While turning the twistgrip back and forth,
check with your fingers or a small mirror to be sure that
all three throttle slides start to lift at exactly the same

time. Replace the air pipes and an

clips that were removed. y dust Covers ang cabe

ADJUSTING THE THROTTLE DRAG

All Models
The 1974 and earlier throttle
drag_adjusling screw (located juslcilltlroc::r l:;s . r!i“i“ﬂ
housing), which determines how freel lhe W!slgﬁ?
turns. Nurmally. the screw is set for miﬁime e
that the twistgrip returns to idle when re:im ik
long-distance riding at constant speeds hoeased, A
drag screw can be adjusted to hold the -thm‘:";!vg:. e
position, relieving tension from the rider's ha éc :
To adjust the throttle drag, loosen the lm:-: :
dr{ig screw and turn it in to increase friction dll':umn e
twistgrip. CAUTION: Don't tighten it too much il
prevent the throttle from closing at all. To re i
drag, back out the screw until resistance is felt s

n any
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FUEL SYSTEM SERVICE

The fuel system is composed of the fuel tank and hold the cap down, push the button, and then release the
cap, fuel cock or valve, fuel lines, and carburetors. The cap. This type is used on three 1973 models: the S1A
carburetor air cleaner and its ducting will also be S2A, and H2A. .
covered here. The fourth type of cap is used on the 1973 HID

model, on the 1974 S1B, 53, HIE, and H2B models, and
FUEL TANK CAP on the 1975 S1C, S3A, HIF, and H2C models. This type
of cap is hinged at the rear. To open it, hold the cap

The Kawasaki triples have had four different fuel down, push the latch down, and release the cap.
tank caps. One is & twist-on type with a rubber gasket, To clear a clogged fuel tank cap vent on any of the
which appeared on the HI and H1A. It has a vent hole in four types, blow it out with compressed air. The twist-on
the center of the inside and outside walls. There is a typeofcapisriveted together and cannot be disassembled.
baffle in between to prevent fuel loss on acceleration and The other three types are casily disassembled for
braking. If the vent clogs. the fuel will not be able to flow cleaning by removing the three screws on the bottom of
to the carburetors. To check the vent, blow through it the cap. If the cap leaks fuel when the tank is full, check
from the outside. the rubber gasket for cracks or tears. To replace the

The second type of cap is found on all the 1972 gasket, just pull it over the tangs on the center section of
models: HI1B. H1C, §2, and H2. This cap is hinged to the the cap.
tank at its front edge. To open, push the cap down, pull To replace any of the hinged caps or their latches,
the latch up, and release the cap. The vent is a small hole drive the pin out of the hinge with a '/ie-inch pin punch
on the inside of the cap near one edge. It connects Lo a and a small hammer. Be very careful not to hit the fuel
hole on the bottom side of the cap outside the rubber tank with the hammer. Hold onto the cap or latch as the
gasket by way of a serpentine passage. Again, to check pin punch is withdrawn because the cap and latch are
the vent, blow through the hole. spring loaded. Do not lose the spring. Start the pin into

The third type of cap is similar to the second except the tab on the tank before compressing the spring and
that it has a locking feature. To open, unlock the button, cap (or latch) into place. When it is positioned properly,

drive the pin in.

VENT HOLE

This screw-on type of fuel tank cap is used on 1969 through 1971
models, The vent in the center allows air into the tank to displace the
fuel used. Without sdequate venting. the fuel Aow slows or stops al-
together, resulting in lost power or even engine selzure.

This Is the battom of the screw-on type of cap showing the vent.
Suck on the vent to check it

27
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FUEL TANK
REMOVING
Models H1. HIA, HIB, HIC

Lift the seat and remove the single bolt at the rear of
the tank. Remove the two holts on either side of the tank
at the front. These bolts also hold on the yellow side
reflectors. Turn the fuel cock 1o the ON or RESERVE
position and then pull off all four tubes. NOTE: Fuel will
2ot run from the fuel cock unless it is in the PRIM E
p:r.n’n‘un.'LiI't the rear of the tank until the fuel cock clears
the frame; then pull the tank straight back.
All Other Models

All other Kawasaki triples have an elastic strap or &
“spap-in” type of rubber fitting instead of a bolt at the
rear of the tank. The frontis held in place by two rubber
dampers, one on cach side of the frame. The tank has
channels that fit over the dampers. To remove this type of
tank. lift the seat and remove the strap (if there is one).
Turn the fuel cock to OFF in the case of S-series models,
or to ON or RESERVE for all others, and then pull off
the fuel hoses (three on S-series, four on all others). Lift
the rear of the tank until the fuel cock clears the frame,
and then pull the tank straight back.

Use a large apen-end wrench (27mm for S-series,
30mm for H-series) to loosen the fuel cock ring nut.

w serpentine passage.
11 1972 models.

CAUTION: Be prepared to drain the fued
container. intg i
CLEANING AND INSPECTING

Check all welded seams of the fuel tank
and signs of leakage, especially around the m::.mm
brackets and fuel valve threaded fitting. Leakage ullnnr.
the filler neck on a twist-on type of tank 15 uxu-,J,th- ;t‘-und
by a de formed flange. To inspect for warping, ph'm_.d.usw
surface on the neck flange and look fora gu?) that :lfla.:
allow leakage. o

Drain the fuel tank into a container. Look for na;
chips. rust, dirt, or water. Look inside the tank !‘orﬂiar::::'
rust. To clean a rusty fuel tank, pour in kL'rleg;m: o
commercial rust-removing solution and add a number urf
large bolts and nuts. Shake the tank vigorously while
changing its position to scour all the inside surfaces,
Empty the tank and flush it with clean gasoline. Repeat
the procedure until the tank is cleaned of all loose, scaly
rust. If the fuel tank 1s badly corroded. replace it j

If there is any sign of leakage at the tank’s welded
seams. use a commercial epoxy sealant tostop the leak If
the leak is near one of the mounting brackets, it will be
necessary to have it brazed. CAUTION: Be careful of an
open flame or excessive heat in the vicinity of the fuel
tank, as it is potentially explosive because of the vapors.

The Nlip-type cap i5 used an 1973 4
“surne munner us the locking pas cap. nd luter models. 1t is vented in the

p—




FUEL COCKS

Ihe S-series Fuel Cock
The S-series machines all use the same manually
operated fucl cock. which has three positions, When the
lever points straight down, the fuel will flow through the
valve if there is more than % gallon in the tank. When
the lever points to the rear, an “S" (meaning STOP)
shows on the top side of the lever. No fuel will flow in this
wition. When the lever points forward. an *R"™ (for
RESERVE) shows on the top side of the lever. In this
ssition, the fuel will flow until the tank is empty. The
normal flow position of the lever (straight down) con-
nects the three outlets to a tall. vertical. inlet pipe inside
the tank. The fuel will flow through it until the level
drops below the top end of the inlet pipe. The RESERVE
position of the fuel cock lever connects the three outlets
10 a short, vertical, inlet pipe inside the tank. Obviously.
fuel will still flow into the short pipe when the level is 100
low for the tall one.

The fuel cock lever urns a barrel valve inside the
fuel cock that is sealed in a cylinder of cork. The outer
wall of the fuel cock has two holes in its upper side: one
1o the tall inlet pipe and one to the short pipe. The
cylindrical cork seal has two holes that match the two
holes just mentioned. The barrel valve is hollow and has
two holes through its sides. The holes are not side by side.
but are 90° apart. They align with the holes in the cork
cylinder one at a time. depending on the position of the
lever. The fuel then flows down one of the inlet pipes.
through the hole in the cork seal, through the hole in the
barrel valve, through the hollow middle, and finally
through the three outlets. Of course, cach outlet has a
tube leading to one of the three carburetors.

REMOVING THE FUEL COCK-S-SERIES

Turn the fuel valve lever to the #0 (OFF) position
and use a wrench to take off the sediment bowl. Drain the
fuel tank by turning the lever to the #2 (RESERVE)
position and holding a container under the valve to catch
the flow. CAUTION: Don't allow the gasoline to spill on
the hot engine parts, which could start a fire.

After the tank has been drained, slip the fuel lines
off their fittings. Use a wrench to loosen the nut joining
the fuel valve to the threaded pipe on the fuel tank. and
then remove the fuel valve, nut, and gasket from the
tank.

CLEANING AND INSPECTING

Clean the filters around the two inlet tubes, and use
compressed air to remove any sediment from the top of
the fuel valve. Take off the sediment bowl gasket, re-
tainer, and filter screen, Inspect the screen for obstruc-
tions by viewing it against a bright light. Replace the
screen if it is torn or cannot be cleaned thoroughly.

Another problem is that the cork seal may have
turned in the fuel valve body, restricting the fuel supply
channel. To correct this. take out the small setscrew
which holds the lever in the fuel valve body. and then
pull out the lever. CAUTION: Don't turn the lever while
pulling it out, as this will change the position of the cork
seal, if it is loose, Inspect the positions of the holes in the
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cork seal with respect to the channels in the fuel valve
body. If the holes don’t line up, use compressed air to
blow the seal out of the fuel valve body. Apply gas-
oline-proof’ gasket cement 1o its outer surface, keeping
the glue away from the hales or inner surface. Reinstall
the seal carefully, lining up the cork seal holes with the
channels in the fuel valve body, Wipe off excess cement
before inserting the lever. Let the cement dry, and then
soak the fuel valve in gasoline to shrink the cork seal
before operating the fuel valve. Install the setscrew into
the fuel valve with the lever pointing toward the =1
position. NOTE: Push the lever into the valve while tight-
ening the setscrew, (o make sure the screw fits into the
lever's retaining groove, )

INSTALLATION

Position a new gasket inside the joint nut. and then
thread it onto the fuel valve by Y turn. NOTE: The joint
nut has both right- and left-hand threads. CAUTION: To
prevent damaging the threads, install the joint nut on the
fuel valve with the collar facing away from the valve. Hold
the fuel valve against the fuel tank. and then turn the nut
onto the tank’s threaded fitting, which is a right-hand
thread. Keep the fuel valve from turning while lightening
the joint nut. or else the gasket will be pushed out of 1ts
groove in the nut and leakage will result.

Push the fuel line onto the fuel valve fitting. and use
a clip 1o secure it. Position the filter screen. retainer. and
gasket up inside the valve. and then install the sediment
howl with a wrench. CAUTION: Don't overtighten the
sediment bowl, or you will tear the gasket. Pour gasoline
into the tank and open the fuel valve 1o prevent drying
out of the seal and gaskets.

¥

LEVER POSITION “u':——-—
LEVER POSITION "R"==+

This crass-scction of the S-series fuel tap shows the Tuel fow
passages. In the O (On) position, fuel is admitted from the main pipe. In
the R (Reserve) position, it i admitted from the short pipe. Both pipes
carry fine screen filters to help prevent contamination of the carburetor
jeis.
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The H-series Fl_Jl:l Cock

AR automatic, \'.'n:umn—uPchL_""'_dllﬂr;‘{l d:“_; L-“ is in the
sitions. When the: €¥F 2 ?r.:ﬁthc tall inlet pipe (0
(o] Fummn] :mdhr::;u::?l[:-“\zhi:: {he enging is running.
. s puilels. Ul LI b It >
vhen T = 21 (o the rear, fuel flows from the short inel
lever 1s pointe : ; sow. This is the RE-
but only when the engine 1s running. N Siun
SERVE position. When the lever is pointe Tiif_-!'ﬁ ﬁmi--;
the fuel cock is in the PRIME position. an¢. liti e
from the short inlet pipe © the three OU_“*-‘lh whether ‘ &
engine is running or not. The automatic, vacuum '“_PL{'I
ated fuel cock has a disc-type valve lr_lhttfi“’l ol B h‘frrL_
valve. but the important feature of this fuel cock is l‘r'u.l
dii!l"hr;lgm-t‘-pr:ralcd needle valve that controls the fue
flow after it has passed the disc valve,

Fuel enters the standpipe and is channeled to the
diaphragm valve seat by the lever (in the ON or IP_.E-_
SERVE position). When the engine is smppcd. this is as
far 4 the gasoline can travel, because the digphragm and
ils O-ringbsual are forced against the valve seal by the
shutoff spring, When the engine is running, intake port
yacuum pulls the diaphragm to the left against the shut-
off spring tension, and the O-ring seal is lifted out of the
valve seat. The fuel then passes through the diaphrugm
valve and fills the sediment bowl, The fuel rises through
the filter screen and then flows through the outlet to the
fuel line supplying the carburetor float chambers.

It is important to understand the vacuum circuit of
the automatic fuel valve in order to service it properly.
The right-hand carburetor has a vacuum fitting that is
exposed to the vacuum and pressure pulses in the car-
buretor throat while the engine is running. The vacuum
hose transmits these pulses to the fitting on the fuel
valve's dinphragm cover. A check valve inside the cover
cancels the pressure pulses, and the vacuum is admitted
into the diaphragm chamber. The vent hole in the inner
diaphragm cover admits atmospheric pressure 1o the
right side of the diaphragm. and forces it to the left
against shutoff spring tension. NOTE: If the vent hole is
blocked, the diaphragm will not open properfy. When the
engine is stopped. the vacuum pulses in the carburetor
throat are replaced by stable aimospheric pressure. A
small pinhole in the check valve disc admits this pressure
into the diaphragm chamber and bleeds off the vacuum
acting on the disphragm. NOTE: If the pinhole becones
abstructed, the diaphragm will remain vacuum locked in
n position. The shutofl spring pushes the dia-
iragm to the right, and the O-ring seal shuts off the fuel
ow through the valve seat.

e automatic fuel valve has a priming mechanism
hen the carburetor float chambers empty of
[  after overhauling the carburetars or
45, By | the lever to the PRIME
, ?m s bypassed and the fuel flows
- 4s in an ordinary fuel valve, Aflter
ne. turn the lever to the ON or RE-
)N: Don't park the motoreyele
position, or crankcase

INSPECTING ON THE MOTORCYCLE

To check the fuel valve for internal uir or fye] |,
remove the sediment bowl and the vacuum fjpe c.]:kh_
install a spare length of hose on the vacuum fitgin,. I-ll 1
4 container under the fuel valve and suck o “-1-;: hﬂld
with the lever in the ON and RESERVE P“Silinnsw
steady flow of gasoline must come from the fye| '-'ai\.-ﬁ'
and fuel Now must stop as soon as the suction is 'Cltaqtﬁ'
There must not be any vacuum leakage in the diﬂph;{; !
chamber nor any gasoline coming out of the -.-:.tuﬁm
hose: either of these problems indicates g dcfmi:-n
diaphragm. which must be replaced. NOTE: "'fﬁ“mﬁn:
leaks out of the small vent hole in the inner df'.‘.-"f'fagm
cover, the spacer gasket, vent paskel, or n‘iaphmgm I
damaged.

REMOVING AND DISASSEMBLING - H-SERIES

@ Turn the lever to the ON or RESERVE posj-
tion, and use a wrench to take off the sediment how|
Drain the tank into a container by turning the levertothe
PRIME pasition. Slide the fuel lines and vacuum line off
the fuel valve fittings. Loosen the joint nut, and then
remove the automatic fuel valve, gasket, and nut from
the fuel tank threaded fitting. Take out the two screws
holding the lever. and then lift off the lever, lever plate,
and spring ring.

(@ Loosen the five screws on the diaphragm cover
a few turns at a time in a crisscross pattern (o prevent
pinching the diaphragm. Lift off the cover. then carefully
separate the diaphragm and spacer from the fuel valve
CAUTION: Don’t pull on the diaphragm if it adheres to
the inner cover, or you will tear it. [nstead, souk the fuel
valve in gasoline to loosen the diaphragm.




CLEANING AND INSPECTING

Wash the parts in gasoline u:_ul then blow them ofl’
with low-pressure compressed air. CAUTION: Don't
soak the parts in carburetor-cleaning solvent, which can
ruin the diaphragm. Inspect the valve seat surface in the
inner cover for nicks or gouging. which can cause fuel
flow when the engine is stopped. Suck on the vacuum
fitting in the diaphragm cover 10 make sure the check
valve is not stuck; there must be no restriction. Blow into
the vacuum fitting to inspect the check-valve disc
pinhole; there must be more restriction than when suck-
ine on the fitting, but there must also be a slow air leak
into the diaphragm chamber. NOTE: If there is no differ-
ence in restriction when blowing or sucking on the fitting,
the check valve is stuck. This can cause an erratic fuel
supply to the carburetors and poor performance. Use a
straightened paper clip to loosen the check valve disc, If
the disc pinhole is blocked. use a needle to clear it. Re-
place the complete fuel valve if the check valve or shutoff
valve seat is damaged.

Visually inspect the diaphragm for signs of tearing
or puncture. Check the O-ring seal for cuts or gouging,
which can cause fuel flow when the engine is stopped.
Any damage to the diaphragm or O-ring seal requires
replacement of the diaphragm and spacer together.
Check the inner diaphragm cover to make certain the
vent hole is clear. Inspect the lever gaskel for cuts or tears
which would cause leakage around the fuel valve lever.
NOTE: Damage to the lever gasket, O-ring seal, and
diaphragm is most often caused by leaving the fuel tank
empty for a long period of disuse, which results in drying
out and deterioration of these rubber parts.

ASSEMBLING AND INSTALLING
@ Wipe off any gasoline from the diaphragm

covers and the diaphragm. Position the vent gasket inside
the inner diaphragm cover and smear oil around the

FUEL COCKS 3]

DIAPHRAGM

N e
L@

valve seat surface. Fold up the gasket side of the dia-
phragm and insert it into the dished side of the spacer.
Rotate the spacer inside the diaphragm until the vent
holes line up, as indicated by the two matching ears on
the spacer and diaphragm,

@ Position the diaphragm on the fuel valve so
that the vent holes line up with the vent gasket in the
diaphragm cover.
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SPRING

@ Install the shutoff spring over {he diaph
and then position the diaphragm cover g4 lhamm'
vacuum fitting is in line with the spacer eqr. I“ﬂa&[ the
cover screws, with lockwashers, and tighten them  Lhe
crisscross pattern a few urns at a time (g pre:;nl
damaging the diaphragm. et

@® If the lever gasket was damaged, instal] 5 néw
one and oil it to prevent damage. Insert the lever, with
spring ring, into the lever clamp plate. Install the lever
plate with the PRI mark toward the sediment bowl, ang
turn the lever to the RESERVE position before tight-
ening the two screws. CAUTION: If the lever is installeg
without the spring ring, gasoline will leak past the leyer,

@ Hold the nylon filter by its tab, and then posi-
tion it inside the fuel valve with the filter holes lined yp
with the outlets. Install the gaskel next to the filter and
use a wrench to install the sediment bowl. Roll a new
gasket inside the joint nut groove, and thread the nut on
the fuel valve by ' turn. CAUTION: To prevent
damaging the threads, install the joint nut with the collar
toward the fuel valve. Hold the fuel valve against the fuel
tank, and turn the nut onto the threaded fitting, which is
a right-hand thread. Keep the fuel valve from turning
while tightening the joint nut, or else the gasket will be
pushed out of its groove, resulting in leakage.

Install the vacuum line, with a clip, on the dia-
phragm cover fitting. Slide the fuel line onto the fuelvalve
fittings,and thensecurethem wilhnclip.CAUTl()NiDnn'l
reverse one of the fuel lines and the yacuum line by mis-
take, or else the engine will die soon after starting, from
fuel starvation. If the lever is turned to the PRIME posi-
tion, the engine will be flooded through the vacuum
fitting on the carburetor. Fill the fuel tank and start the
engine to get gasoline into the O-ring and gasket side of
the diaphragm and prevent their drying out.




AIR CLEANER

There are three types of air cleaners used on
Kawasaki triples. The S-series machines all have a
cvlindrical paper element, which fits in a can behind the
carburetors and under the seat. The carburetors are
connected to the air cleaner by three short rubber tubes.
The air cleaner has built-in baffling to silence intake
noise.

The H1's all have a conical paper element in the
same general location as on the S-series. The ‘"'.r cleaner
can is connected to the carburetors by a one-piece rub-
ber molding that incorporates the three tubes to the
carburetor mouths and an air plenum chamber below
the filter element. Early Hl's had no provision for
silencing intake noise, but 1972 models started using a
slastic air horn on the HIB. This was not used on the
HIC. but appears on the HI1D, HIE, and HIF models.

The H2's all have a conical. oil-wetted foam filter.
The location and air ducting are very similar to the H1's
parts. All H2's have a rubber air horn on top of the air
cleaner,

The paper-type air filters on HI's and the S-series
models can be cleaned by blowing dirt off with low-
pressure compressed air. If they are very dirty. however,
they must be replaced.

The H2 air filter is washable in kerosene or a parts
cleaner type of solvent. After removing the filter from its
wire frame, wash it carefully and dry it completely.
Prepare a one-to-one solution of gasoline and SAE
30-weight motor oil. Soak the filter in this solution until
it is thoroughly impregnated. Let it dry overnight and
the gasoline will evaporate. leaving just the right amount
of o1l distributed evenly over the foam filter element,

A dirty air cleaner element causes decreased power and increased
fuel consumption. Use compressed air to blow the dirt off from the
inside. Brush the felt cup on top of the element and then lightly oil it
CAUTION: This is a dry-type paper element. Do not oil the paper part.
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If the upper air filter cap is dirty, it should be
brushed _llghlly. Rub a little SAE 30-weight motor oil
into the felt pad 1o restore its effectiveness.

CARBURETORS

All Kawasaki triples use Mikuni VM-type carbure-
tors. They are simple in construction but cleverly de-
signed to give a fuel/air ratio well matched 10 the
requirements of the engine under a wide variety of load
and speed conditions.

This carburetor has four basic systems: a float sys-
tem, pilot system, main system, and cold-start system,
The Aoat system consists of the fuel bowl, with a float-
operated fuel inlet needle valve. The fuel flows down
from the tank by gravity and into the fuel bowl. As the
fuel in the bowl rises to a predetermined level, the float
pushes the inlet needle valve closed, The level of the fuel
is important to the motorcycle's performance, as we shall
see.

mb FUEL

AlIR
MIXTURE

The foat circuit. When the float chamber is empty. fuel flows from
the fuel tank to the Moat valve, When the float drops, the fuel passes the
needle and fills the chamber. When the fuel level rises to the designed
level, the foats are lifted enough to push the float valve needle against
the seat and shut off the flow from the tank. The foat chamber vent has
two Tunetions: it keeps a balanced aimospheric pressure in the chamber
to force the fuel into the carburetor jets as venturi vacuum increases,
and also admits air into the chumber for use in the cold-start pickup
tube.



34 FUEL SYSTEM SERVICE

[he pilot system i anulogous Lo the idle system on
in IlIlHI]ll.""'IlL'-[ ader low-load conditions, 1 supplies

air misture the engink needs. The pilot jetis i

the fuel ;
carburetor hody or mixing

be leading from the

chamber down i
(he carhuretor throat is an air inlet leading 104 .\l_n.LII
premixing chamber above the pilot jet. Inconing air 1s
controlled by the dir screw Turning the air serew clock-
wise cuts down the amount of air admitted. making the
pilot nuxture richer. Turning it counterclockwise has the
opposite eflect In the premixmg chumber above the
silot jer is an “emulsion tube. " which is a small-diameter
! be with holes, The low pressure produced by the ¢n-
gine sucks the fuel up through the pilot jet and into the
epulsion tube. I also sucks wir past the air serew und
into the prenixing chamber tround the emulsion wbe.
The air passes through the haoles in the emulsion tube
and joins the fuel o make a bubbly froth or emulsion.
This mixture is drawn through a short passage and
joined by more air from the carburetor throat thit comes
in through the bypass hole. This final mixture flows into

mm) FUEL
=) AIR

EE) MIXTURE

Tfhl?.luw-.weud circuit. The low-speed air supply enters the carbus
r‘hn@y through the pilor air fnlet at the curburetor throat. Air low
his channel is cantrofled by the position of the tapered idle-
sfing derew, The low-speed Tuel B foreed through the pilo
ced Jut by wimospheric pressure {n the floar chamber, Emul-
i bleed Wales in the fer permit the low=speed air o mix with the fuel,
Ih‘i'mf:_tul_'\gh supplied o the carburetor venturl through the low-

1o the fuel in the bowl. In the front of

the carburetor throut through the pilor oy,

soes into the engine. 11 the throttle is lifie llLl hole
flow in the bypuass reverses and the l'u-;i:, "'ttlchn
flows out through both the pilot outlet and '1|1l"|:nlLl

The main system comes into pluy from HJ’."F-:“

full throttle. All the fuel for the main “Ll:"'p"“dln
through the main jet. Like the pilot jet. lhi-.};fl-" Ceg
in a tube extending from the hodv af the ‘l“]i"u.um
down into the Tuel bowl. OF course itis much it-;lfu e
the pilot jet. and protrudes frony the end Hl'Lhé :::’ thign
the very bottom of the bowl. The mauin jet fee I“ ¢ 1nto
the needle jet. Down the middle of the ,h_.,_.d|l'_\.t_““|1"
partially blocking itis 4 tupered rod culled the E:‘-m_ ind
This is carned by the throttle slide. o pi_qn,{|;|,;1.um]u
thut rides up and down in i bore in the r-.n'hurcl;: \hdhc
to control the amount of dair going into the engine r-\ o0
slide is raised and lowered. Ihc-lnpc: of the jet 1-1;;.'1?1?
L"I.'EI]L_’L"\ the amount of _hlnq:k:ngc of the needle jer, '['h;
Vilries l_lw amount of Tuel which can eer through he
needle jet and 1o the engine. At low \-punk» mi Ny d‘.-
closes the venturi. restricting the amount of _..} .“‘-ﬂll}ﬂ;
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High-speed cireuit of N
rl.ml Tlow .I::Ilh.'h' the jer block ':-il::::ﬁ?';:! ':;:!umlnr. The high-specd
where il‘l."«' controlled by the position of (), i :-uFll the main jet. from
orifice. Emulsifylng air enters ar the carburerg N i oedle o
the i jet, nnd into the primury chimbor of (he * throat, passes (hrough
outllowing fuel. As the throttle is opened, |: needle jot to mix with the
throtile valve slide nnid more fuel Aows pn.:| lllm."' 4ir pusses upder the
the jet needle and neeidle jet orifice. At Aot % 'l';iwhleninu gap heiween
is 5o large that the main jet orifiee bemmm" th rottle oponing, the gap

determining Tuel Bow and corburetor high-spegg :‘nlinnunilfnn factor in
\ Thres,



to the engine. AU the same time. the Lirger dinmeter
upper end of the jet ucc'_.ilc blocks the outlet of the nee-
dle jet. allowing less fuel o flow. At lurge throtle
openings. the slide opens the venturi and a lot of air can
come through Because the slide is so high. only the
sharp tip of the jet needle hungs down into lhp needle jet,
resulting in u greater fuel flow. When the jet needle is
puii:.‘d so fur out of the needle jet that the needle jet’s
flow capacity exceeds that of I_hl.'_ muin jel. the total fuel
flow is determined by the main jet alone. This happens
over about Y4 throttle,

Another feature of the main system is the prinuiry
choke of the needle jet. The primiry choke is a hittle wall
from 2 to 8mm high on the front of the needle jer
opening. extending upinto the carburetor’s venturi. The
primary choke acts in conjunction with a tiny fuel res-
ervoir around the top of the needle jet and an air pas-
suge 1o the reservoir from the mouth of the carburetor
Together they act to keep the fuel mixture lean at low
pawer outputs to help the engine run more smoothly. At
high throttle openings. they enrich the mixture to protect

FUEL
AIR
B MIXTURE

The cold-start clreuit, When the cold-start plunger is lifted, two
nlet and one outlet channels are opened into the cold-start mixing
chamber, The air enters through a channel from the carburetor thiroat,
Raw fued is sucked through the eold-start jet, which meters the cold-start
mixture. Emulsion bleed holes in the cold-start plekup tube min Hoat
chamber air with the fuel, This “wet™ misture enters the cold-start
chamber through the plunger seat hole, where i is further mived with ihe
inler channel air. This dch starting misture is deswn info the carburetor
venturl through the outlet port located just in back of the closed throt the
valve.
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the engine from overheating und possible seizure. The
higher the primary choke is. the greater the combined
ellect

The fourth svstem of the Mikuni VM carburetor is
the cold-start mechanism, This s a special system that
tukes the place of the choke on an automobile curbure-
tor. When activated. it supplies an extrarich mixture 1o
the cold engine for sturting. An emulsion whe extends
into s well in the fuel bowl, At the bottom of the well isa
sl fixed. bruss cold-sturt jet. A lurge uir passuge leads
from the mouth of the carburetor o o mixing chamber
on the side of the carburetor body at the rear, A lurge
Hut-lronted valve in the chamber closes u fuel p.u-..f-_'c
that comes up from the emulsion tube. To sturt a cold
engine. the cold-start valve is lifted with the thronle
closed. The engine sucks fuel through the cold-sturt jet.
up the emulsion tube (air s sunphcd by the uir \P;I\'C
above the fuel in the bowl). und into the mixing
chamber. There it 1s joined by more air. and the mixture
15 drown down a puassige which empties into the car-
buretor throat downstream from the throttle shide. The
throttle slide must be closed for the cold-start system to
be effective.
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3 FUEL SYSTEM SERVICE

OVERHAULING THE CARBURETOR

See the engine disassembly section of Chapter 4,
Engine Service, for carburetor removal. Because of the
possibility that gasoline will spill out of the carburetors
while you are disassembling them, work on a surface
that will not be harmed by it. CAUTION: Fire danger is
extreme. Do not smoke while working on the earburetors
or work near an open flame until the carburetors have
been completely disassembled and dried.

DISASSEMBLING

(@ Unserew the ring nut, then lift the throttle
slide assembly out of the carburetor body.

(@ Push together the ring nut (with the carburetor
cap in it) and the throttle slide assembly to compress the
slide spring. This will cause the throttle stop rod to pro-
trude from the idle speed adjuster. Remove the cotter pin
from the end of the throttle stop rod. The throttle stop
rod will fall out of the bottom of the slide.

@ Push the throttle cable sheath down into the
adjuster while holding the throttle slide and the carbu-
retor cap aligned as shown. Disengage the cable nipple
from the keyhole-shaped hole in the center of the throttle
slide. There may be a needle retainer in the slide under
the spring, in which case the spring must be compressed
separately and pulled completely out of the slide to allow
the retainer to move far enough to let the cable nipple
n;_u{:;vc to the large end of the keyhole-shaped hole in the
slide.

@ Pull out the needle retainer. then push the
needle out from the bottom, CAUTION: Do not remove

the small E clip on the top end of the neede, If th

were accidentally moved to a higher notch, the oy S E'"EP

would supply a leaner mixture, which woulg ca uregy

heating, detonation, and engine seizure, o
® Use a 12Zmm wrench 1o remove th

cable adjuster from the carburetor body. cg:nm;.ld‘m“

spring enough (o disengage the cable nipple I‘Er:: th

plunger. The spring and adjuster will now sl

of the cable. P Offthe eng
® Unscrew the air screw, and remove it

spring from the carburetor body. and the
@ Remove the four float bowl screws, If there ;

an overflow tube bracket held on by one of the Sere :

note on which corner of the bowl it goes 1o Specd':'

O¥er.

sembly. Lift off the bowl and remove the gasker b
it and the carburetor body. gasket between
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@® Slip out the float pivot pin, then remove the
float. Use a small flat-bladed screwdriver to remove the
pilot jet. Use as large a flat-bladed screwdriver as possi-
ble to remove the main jet, CAUTION: These jets are
brass and rather soft. Be careful not to let the screwdriver
ruin the slot. Do not push wires or small drills through the
jets. Turn the carburetor body right side up and catch the
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TENSION SPRING

float valve needle as it falls out. Remove the float valve
seat with a 10mm socket wrench.

® Lift the needle jet out of the carburetor body
from the top.

CLEANING AND INSPECTING

Soak all carburetor parts. except those made of
rubber, in solvent or a commercial carburetor-cleaning
solvent. Rinse the parts thoroughly in hot water to
remove the solvent. Use compressed air to blow out all
jets and passageways. Inspect all jets and passageways
for deposits caused by stagnant gasoline.

Check the float valve needle and seat for pits or

Al

NIPPLE
PLUNGER



justment. Check the floats for a convex shape. which is
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grooves. Submerge the float assembly, and then shake it
to listen for gasoline. which would indicate a leak.
NOTE: A leaking float causes high fuel levels, with con-
sequent rich fuel-air mixtures and flooding. Dark
scratches on the brass floats indicate contact with the
carburetor body caused by an incorrect float level ad-

.. PILoT JET MNEEDLE
i | gl %

= =z ":'"‘.f-)i

normal. Concave floats have been collapsed '
compressed air on an assembled carbursf:r_ :ﬁdu:;"-ﬁ
will result in excessively rich fuel-air mixtures, Insen 1;)'
float hinge pin in the carburetor body and check fm:
snug fit. :
g(‘umparc the markings on the main jet, jet block i
needle. low-speed jet. and throttle valve cutaway agsii';‘
specifications. i
Inspect the throttle slide for wear on its outer gy
face. I the plating has worn through. replace the throyj,
slide. NOTE: A worn throitle slide is evidenced by g
clicking sound at low throttle openings. Insert the throe
slide in the carburetor body and check for free
movement. I binding is evident, replace the carburetar.
CAUTION: A sticking throttle slide can cause loss of
control from a runaway engine. '
Roll the jet needle on a flat surface to check for
bending. and inspect the tapered section for nicks or
wear. Make sure the clip is tight in the jet needle groove
and the retainer is not bent or broken. NOTE: A loose jet
needle flutters in the jet block and causes erratic engine
operarion at part-throtile openings,

NEEDLE JET
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This is how main jet sizes are marked. All main jets used in these This is how the needle jet (NJ) is marked. The numbers in the
machines have & round head with o screwdriver slot as shown., specifications section at the end of this chapter may include an extra
digit denoting the height of the primary choke in millimeters.

VR ?

f

3‘{3”

This I how the jet needie is marked. The numbers m‘::m
include an exirn denating

This is how the pilot jet sizes are marked. The pilat jet is very tions section at the end of this chapter ! _
important to general u:ab}:-m it controls the fuel mixture strength the groave at the top end of the needle in which the ¢lip is positioned (for
during idling and almost all around-town riding. proper needle height).
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Check the rubber seal in the end of the cold-start
lunger for cracking or deterioration. Insert the plunger
into the carburetor body and check for freec movement
without excessive play. To inspect the plunger for leaking
in the off position, install the plunger. spring, and nutin
the carburetor body. Wrap tape around the pickup tube,
and then blow into the tube. There must nol be any
leakage past the plunger seal, which would cause
flooding at low throttle openings. If leakage is evidenL,
check the plunger bore in the carburetor body for
damage and inspect the plunger scat for nicks.

To check the carburetor fuel channel, hold a finger
over the float valve hole, then blow into the fuel line
fitting. Leakage is caused by a porous carburetor casting;
therefore, you must replace the carburetor.

The fiber insulating sleeve of a spigot clamp-type
carburetor musi not be worn or cracked. NOTE: On H2
models, check the rubber socker on the cylinder intake
flange for poor bonding to the metal flange, which can
result in an air leak. CAUTION: A leaking carburetor-
to-manifold connection results in excessively lean air-
fuel mixtures, with consequent piston seizure and engine
overheating.

The slide or throttle valve cutaway is indicated by this number
the bottom of the slide. The cutaway controls the fuel mixture strength 2
during the transition from the pilot system to the main system, i

Inspect the throttle and cold-start cables for frayin
or corrosion. Make sure the cable action is free :3'
binding. Make sure the throttle stop rods are straight by
rolling them on a flat surface. CAUTION: A bent or
nicked throttle stop rod can cause the carburetor to stick
at wide-open throttle,




ASSEMBLING

@ Drop the needle jet into the carburetor body
from the top. The notch in the side of the jet fits onto a
pin in the body near the bottom. as shown. NOTE: The
pin must be tight in the carburetor bady.

@ Turn the body over. Put the washer on the
bottom end of the needle jet. and then thread the main jet
into the bottom of the needle jet. CAUTION: Be sure the
main jet is a reverse-type, round-headed jet. A hex-head
main jet has different-sized threads and can strip the
threads in the needle jet. Check the size in the specifica-
tion tabke in the Appendix. Too small a main jet can cause
major engine damage from overheating. Too large a main
jet will cause excessive exhaust smoking, high gasoline
consumption, excessive emissions, and poor high-speed
running.

@ Tighten the main jet to 17 Ib-ins. CAUTION:
Be sure the tip of the screwdriver fits the slot in the jet.
The main jet is soft brass and can be damaged easily by
using too narrow a blade or by overtightening. After
tightening the main jet, look into the air jet passage in the
mouth of the carburetor to check the alignment of the
needle jet air hole. CAUTION: If the air hole is blocked
or masked, midrange and high-speed operation will suffer
unless the needle jet is replaced.

. s o
T g ¢ SEAT
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@) Check that the fuel inlet passage is clear, and
then install the needle valve seat with its washer, Tighten
the seat securely,. CAUTION: Do not overtighten or the
carburetor body will be damaged.

(3 Drop the needle valve into the seat with the
sharp end down. Suck on the fuel line while holding the

A—— WO GASKET

e

valve against the seat, to check for leaks thag will e
Z . ; ; ale Can
flooding or fuel overflow. Leaks can occur at the nee \t
and seat and through casting laws in the c-l“hutrml"
Elor
body.

(® Position the float assembly as shown, ang th
slide the pivot pin into place. Note that the soldered 1 %
on the floats point toward the main jet, (.‘AUTIQN_IE"
sure the floats have not been crushed or bent S0 -;., le
interfere with the carburetor body or float bowl, The piv “l:
pin must be a fairly snug fit in the carburetor body posts or
the float valve’s performance will be erratic. Hold g,
carburetor right side up and check that the float does ng
drop far enough for the needle valve to fall out of jis seq;.
CAUTION: If the needle valve falls out in operation, the
carburetor will immediately overflow, flooding the engine
inside and out, which is a dangerous fire hazard. The floa;
on early models cannot be adjusted and must be changed
for one with less drop. Later models have an adjusting
tab. which can be bent to obtain a maximum float drop of
20mm.

@ To measure the float level, rest the carburetor
body on a horizontal flat surface, with its air intake
pointing straight up. Tip it back until the float arm just
touches the valve tip. Measure the distance from the float
bowl gasket surface (without a gasket) to the outermost
edge of the float, which must be as specified in the Ap-
pendix. If it is incorrect, bend the tab that bears on the
end of the needle valve. NOTE: Toa high a float level will
cause major engine damage from overheating. Too low a
float level will cause excessive exhaust smoking, high gas-
oline consumption, excessive emissions, and poor high-
speed running. i

® Drop the pilot jet into the tube behind lThC
main jet, with the bleed holes down. Check that the pilot
air and fuel passages in the carburetor body are open.
CAUTION: Clogged pilot system passages can cause
poor low-speed running. If they are blocked completely,
the engine will not idle at all. The bleed holes in the jet
must also he free of debris. CAUTION: When replacing
pilot jets, be sure they have ISO threads. This is com-
monly indicated by a punch mark on the face of the jet



near the screwdriver slot. If a jet with incorrect threads is
used. the carburetor body will be damaged. See the

nning of Chapter 4, Engine Service, for a complete
explanation of ISO threads. Carefully tighten the pilot jet
with a small screwdriver.

@ Install a new gasket so that the eyelet on the

asket fits over the tube for the cold-start jet, Check the
inside of the float bowl to be sure the brass cold-start jetis
in the bottom near the starter reservoir tube. The brass
overflow tube must be tight in the bowl. CAUTION: If
the overflow tube loosens or falls out during operation,
gasoline will run out of the bowl, causing a fire hazard.
Check that the air vent in the carburetor body is clear. H1
carburetors have an extra vent that opens into the mouth
of the carburetor, which must also be open. CAUTION:
If all the air vents are stopped, the float chamber will be
under pressure when the fuel cock on the tank is opened.
This will force the gasoline through the needle jet and into
the venturi of the carburetor, creating a fire hazard or a
severely flooded engine. Position the float bowl on the
gasket.

@ Fasten the float bowl in place with four screws,
each with a lockwasher. Don't forget the overflow tube
holder on H2 and S-series carburetors, which goes on one
of the screws closest to the engine. Tighten the screws
evenly to prevent distorting the fuel bowl.

OVERHAULING THE CARBURETOR
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@ Screw in the air screw with its tension spring.
CAUTION: Do not tighten this screw excessively; bot-
tom it lightly to prevent damaging the seat in the carbu-
retor body, which would make an idle mixture adjustment
difficult. This can only be cured by replacing the carbu-
retor assembly, or the body, if one is available.

@ Push the rubber dust cover over the end of the
starter cable, and then slip the adjuster on as shown. Put
on the return spring, and then slip the valve plunger over
the cable nipple. i

@ Screw the adjuster into the carburetor body
and tighten it carefully, _ _

@ Drop the jet needle, with its clip installed, info
the center of the throttle valve slide. See the specification
table at the end of this chapter for the proper cliptﬁ'ﬁ'-
tion. Push the retainer down on top of the jet needle so

rllﬁ_nadt the retainer does not cover the other holes in the
shde.




@ Insert the slide-return spring into the slide and
push the throttle cable through the ring nut and through
the adjuster in the carburetor top. Position the carburetor
top against the return spring. Now push the cable nipple
through the double hole in the slide. NOTE: Be sure the

¢t is in place. The cable nipple will hook into the

other side of the double hole when released. Now use a

inted instrument to rotate the needle retainer until it is

in & pasition to prevent the cable from slipping back into

the ﬁ?g: side of the double hole. NOTE: Some models

wse a retainer with a small tab that fits into the double hole
to prevent the cable from slipping out.

@ On HI and S1 models only, slip the throttle
stop rod up through the last hole in the throttle valve
«uJ:. The rod should extend through the slide, inside the
spring, and through the idle adjuster screw on the car-
buretor top as shown. Insert a small cotter pin in the hole
in the end of the rod 10 secure it.

@ Install the completed slide assembly into the
throttle bore of the carburetor body. The groove in the
slide fits on the pin in the side of the bore to prevent the
slide from rotating. The needle goes into the needle jet.
The key in the carburetor top fits the notch in the body, as
shown in Step @. Screw the ring nut on finger tight.
CAUTION: Be sure the gasket stays in position. I the
gasket slips out of position, it could prevent the throttle
slide from moving freely. If it loosens during engine
operation, it can be tightened by tapping lightly on the
ridges with a screwdriver and a mallet.

| =—NEEDLE
. RETAINER

THROTTLE
SLIDE

JET HEEDLE ——
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@ [Install the side throtile-stop screw. “‘l[hlllh
tension spring. on H2’s, 82'. and 53's. Screw it in until it
just lifts the slide. CAUTION: I it is screwed in all the
wav. the engine will race when started.

" @ Eventhoughthe float level has been set on the
bench. this does not guarantee that the fuel level will be
correct. It is the fuel level that actually determines how
rich the mixture will be. To measure the fuel level. drill a
small hole in the bottom of an old float bowl and thread it
to accept a small brass fitting. onto which a neoprene
wbe should be fitted as shown. Though the illustration
shows the carburetor mounted on a test stand. the level
can be similarly checked on a motoreycle. Find the fuel
level for your machine in the specification table at the
end of the chapter. That level is the distance in mil-
limeters from the center of the carburetor bore to the
level of the fuel in the bowl when the float valve shuts off
the fuel flow from the tank. Measure the distance on your
carburetor, and then make a scratch on the side of the
float bowl at the proper fuel level. Turn the fuel cock ON

and hold the neoprene tube up beside the flaat bowl, The
fuel in the tube should rise to the scratch mark. Ifitis 100
high. the float level must be raised. If it is too low. the
float level must be reduced.

R RING NUT
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TUNING THE CARBURETORS

The procedure for adjusting the idle speed is
covered in Chapter 2, Tuning for Performance. The car-
buretor settings listed in the specification table at the end
of this chapter are the manufacturer’s recommendations
for general usage. Because conditions of operation may
differ, it may be necessary (o experiment with the car-
buretor adjustments and tuning to obtain peak engine

wrmance and/or best fuel economy. This section ex-
plains how to tune the carburetors for each mode of
operation. Before changing the jetting of the carburetors,
be sure the ignition sysiem is in good condition and the
engine is properly timed. The carburetors must also be
properly synchronized.

SYNCHRONIZING THE CARBURETORS

In order for the engine to run smoothly and deliver
the best performance and fuel mileage, all three carbu-
retors must act together. They must be synchronized so
that all three throttles lift the same amount at the same
time, so that all three pilot systems and main systems are
working in unison.

To synchronize the carburetors. first warm the en-
gine to operating temperature, and then switch it off.
Loosen the throttle cable adjuster at the twistgrip to get
as much cable slack as possible. This moves the sliding
block that carries the four lower cables (one to each
carburetor and one to the oil pump) all the way to the
bottom of the cable junction box. Shorten the cable ad-
Justers on the carburetor caps all the way, Remove any
cable clips from the adjusters.

Now remove the air pipes from the mouths of the
carburetors. Set all three air screws to the setting recom-
mended in the specification section at the end of this
chapter. Lower all three throttle slides as far as they will
£0. by turning the throttle stop screw or adjuster. On
H2's. S2's. and S3's, turn the throttle stop screw counter-
clockwise; on HI's and S1%, clockwise. Feel with your
fingers or use a mirror to see that all three throttle slides
are at the bottom of their travel. Turn each throttle stop
in the opposite direction until each slide just begins to lift.
and then make one additional turn. This will synchronize
all three carburetors at a slow idle.

Start the engine, If it will not run. turn each throttle
stop exactly one more turn to speed up the idle slightly.
To increase engine idling speed to specifications. turn all
three throtile stops Y turn at a time in the same direction.
until the idle is constant at 1,100 10 1,300 rpm.

If you have access 1o a Uni-Syn or similar air-speed
sensing 1ool, hold it against the mouth of each carburetor
' turn and adjust the throttle stops until the ball is lifted
the same height on each carburetor. Then turn all three
throttle stops "4 turn at a time in the same direction until
the idle is constant at 1,100 1o 1.300 rpm. Switch off the

engine.

Lengthen each cable adjuster on the carburetor cap
until the cable sheath has V' free play. Now turn the
cable adjuster at the twistgrip until the grip also has V"
free play. While turning the twistgrip back and forth.
check with your fingers or a small mirror to be sure that
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all three throtle sl_idc.-_s start o lift at exactly the same
ume. Replace the air pipes and any dust covers and cable
clips that were removed.

TUNING THE IDLE AND Low-Speen Mixiure (loLe 1o
Y4 THROTTLE)

To tune the carburetor properly for idling and
low-speed running. you will have 1o adjust the pilot sys-
tem. The principal adjuster of the pilot system 1s the air
screw. First. set all 1hr|;e air screws 1o the specification
given at the end of this chapter. Now synchronize all
three carburetors and set the idle speed. as described
above and in Chapter 2. Tuning for Performance. With
the engine idling. turn all three air screws in or out %
turn. Listen to the exhaust and note any change in the
firing pulses. Place your hand one inch from the ends of
the mufflers 1o feel the exhaust pulses. Turning the air
screws clockwise makes the mixtdre richer; turning them
counterclockwise makes it leaner. If the engine begins
“four-stroking.” that is, firing on every other stroke in-
stead of on each stroke. the mixture is oo rich. If the
exhaust note is very uneven or irregular. the mixture is
100 lean.

Some other signs of un excessively lean idle mixture
are hesitation and poor throttle response when acceler-
aung from idle. overheating when the bike is ridden at
slow speeds. heavy detonation when the bike is ridden at
highway speeds. a marked idle speed increase (more than
300 rpm) when the engine is hot, and having the engine
tike @ long time to idle down after a high-speed run.

Some signs of an excessively rich idle mixture are
four-stroking und sputtering at an idle. fouling the spark
plugs when riding at slow speeds, and excessive fuel
consumption,

Generally speaking. for better gas mileage and
smoother running around town. turn the air screws our '
turn from the specified setting. unless detonation is
evident at highway speeds. For better throttle response.
better low-end torque. and ecasier starting on cold
mornings. turn the air screw in ' turn from the
specification. Of course the standard setting is given in
the specification table.

The final idle mixture adjustment should be no
more than 's turn from the specified setting. If it is. check
for u clogged pilot jet. a restricted pilot air channel. an
obstructed low-speed outlet in the carburetor throat. or
an air leak at the carburetor mounting spigot or flange.
NOTE: Turning the air screw has an effect .n'gu.-'.'::r fo
changing the size of the pilor jer. If the best Air screw
adjustment is more than '> wrn from the specified set-
ting. the pilot jet should be changed instead. If the air
serew is ' turn (or more) clockwise from the recom-
mended setting, chunge the pilot jet for one with a
number that is five higher, For example. if the carburetor
hus 4 =25 pilot jet standard. replace it with 4 =30.If the
air serew is 'x wrn (or more) counterclockwise from the
recommended setting, change the pilot jet forone l\'ii‘l‘l a
number that is five lower, i.e. 225 to =20, There is a
listing of available pilot jets and their Kawasaki part
numbers at the end of this chapter in the specification
section. CAUTION: Don't lean the pilot mixture enough



48 FUEL SYSTEM SERYICE

{o cause detonation at highway speeds. _I)e:umniun will
cause extensive damage to the pistons, rings, crankshaft

bearings. and spark plugs.
TuNING THE MIDRANGE MixTURE (4 TO % THROTTLE)

The fuel mixture in the midrange mode is changed
by moving the clip on the top end of the jet needle. For
most usage the standard clip position 1s best. Thﬁ RrOOves
in the top end of the needle are numhgrgd from lop o
bottom. =1 10 #35. For high-altitude rding. the needle
may be lowered to lean the mixture by moving the clip to
a lower-numbered groove: for instance, from groove
=3 10 22. For riding in cold. damp weather at sea level.
the mixture may need to be enriched for best running by
raising the needle: for example, moving the clip from
groove #3'10 F4. '

If the engine hesitates and/or backfires when ac-
celerating from 4 throttle. the midrange mixture 1 too
lean and the jet needle should be raised (move theclipto
the next-higher-n umbered groove). This will allow more
fuel to flow between the jet needle’s tapered section and
the orifice of the needle jet.

If the engine is sluggish and stutters when acceler-
ating at % throttle in high gear. the midrange mixture is
100 rich. The jet needle should be lowered to restrict the
orifice of the needle jet. This reduces fuel flow (leaner
mixture) for an equivalent throttle opening. Take the clip
out of its present groove and move it (o a lower-num-
bered groove, CAUTION: Do not lean the midrange too
much or detonation will result.

If the midrange mixture is not satisfactory after ad-
justing the jet needle, check to be sure that the needle jet
is tight in the carburetor body. that the float level is
correct. that the primary air passage is open. and that the
jet needle clip is in place. If the engine has over 10,000
miles on it. check the center section of the needle for
wear, If it is shiny. it has worn against the needle jet
because of engine vibration. Both the needle and the jet
must be replaced 10 guarantee like-new performance.

Tusing THE HicH-Speen MixTURE (% To FuLt
THROTTLE)

The fuel mixture at high speeds and large throttle

openings is controlled by the main jet. NOTE: 1,

jer is not effeciive until the area between the eng of .':;Hm"
needle and the inside of the needle jet is greater .'hunf :
arca of the main jer opening. The size of the maip -e:he
marked on it. The number is a code for the di'.lmcljer G
the opening in the jet; the larger the opening, the h; hl}l'
the number and the richer the mixture at I"uli'lhrmtleg .055[1
Kawasaki triples use reverse-type main jets. They hay

round heads with a serew slot, CAUTION: Do nog u,s:
hex-headed main jets in these carburetors because (e
threads are different, which will strip the threads ig the
needle jet.

To test the main jet, accelerate momentarily at full
throttle in high gear at about 50 mph. If the main jet is
oo small (lean) or too large (rich). the engine will no
respond well at full throttle and will regain power only
when the throttle is closed to the % position (which
reactivates the midrange system),

If the main jet is too large. full-throtile performance
will be sluggish and the exhaust note will be stuttering.
Inspection of the spark plugs will show a dark brown or
sooty black color on the insulators. NOTE: These in-
dications can alse be caused by too cold spark plugs or
retarded ignition timing. Install a main jet with the next
size smaller number for a leaner mixture. Check the list
of main jet sizes and part numbers at the end of this
chapter in the specifications section. If there is still no
improvement, check for a dirty air cleaner. an obstructed
air cleaner inlet. or clogged muffler baffle wbes,

If the main jet is too small. the engine may backfire
or hesitate and accelerate in lurches when the throttle is
opened fully. The spark plug insulators will be white or
grayish white, Too lean a mixture will cause overheating.
and if the condition is excessive. small flecks of alumi-
num will be evident on the spark plug insulators. NOTE
These indications can also be caused by too hot a spark
plug or overadvanced ignition timing. A main jet that i
t0o small will cause detonation at full throttle which
sounds like static electricity. It is not the same as the
“pinging” sound made by an automobile engine running
on 100 low an octane rated gasoline. CAUTION: If det-
onation is heard at full throttle, back off the throttle
immediately or major engine damage will result.
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CARBURETOR SPECIFICATIONS

H1, H1A [1.D. MARK KA1 OR KAE-1)

H2 (1.LD. MARK H2)

Manufacture and Type Ml:::L\:szﬂsc- Manufacture and Type Mikuni VM30SC,
Float Level 23.0-25.0mm Float Level iﬁ.ggﬁuarnm
Fuel Level 29.0-31.0mm Fuel Level 29.0-31.0mm
m&i‘;ﬁ'“ and Type :&%ﬂ Reverse Main Jet Si:: and Type #105 Reverse
] L% Needle Jet/Primary Choke Height #06/2m
Jet Needle and Clip Position #5GL3-3rd Jet Needle and Clip Position oh #5F L14-r;rld
Pilot Jet #30 Pilot Jet #35
Throttle Valve Cutaway #30 Throttle Valve Cutaway #25
Air Screw (Turns Out) 13 Air Screw (Turns Out) 1}
'; turns for bast idle, 1; turns for best gas mileage.
H1B (1.D. MARK KA4) H2, H2A (1.D. MARKS H2-1, H2.2, H2.-4)
Manufacture and Type Mikuni VM28SC, Manufacture and Type Mikuni VM30SC,
Primary Primary
Float Level 23.0-25.0mm Float Level 23.0-25.0mm
Fuel Level 29.0-31.0mm Fuel Level 29.0-31.0mm
Main Jet Size and Type #100 Reverse Main Jet Size and Type #0875 Reverse
Needle Jet/Primary Choke Height #0-4/2mm Needle Jet/Primary Choke Height £0-6/8Bmm
Jet Needle and Clip Position #5DJ19-3rd Jet Needle and Clip Position #BEJ15-3rd
Pilot Jet #30 Pilot Jet #35
Throttle Valve Cutaway #25 Throttle Valve Cutaway #2656
Air Screw (Turns Out) W Air Screw (Turns Out) 1%
HIC (1.D. MARK KAS) H2B, H2C (1.D. MARK H2.5)
Manufacture and Type Mikuni VM28SC, Manufacture and Type Mikuni VM305C,
Primary Primary
Float Level 23.0-25.0mm Float Level 23.0-25.0mm
Fuel Level 29.0-31.0mm Fuel Level 29.0-31.0mm
Main Jet Size and Type #95 Reverse Main Jet Size and Type #102.5 Reverse
Needle Jet/Primary Choke Height #0-4/Bmm Needle Jet/Primary Choke Height #0-6/Bmm
Jet Needle and Clip Position #5DJ19-4th Jet Needle and Clip Position #5EJ15-41h
Pilot Jet #30 Pilot Jet #40
Throttle Valve Cutaway 725 Throttle Valve Cutaway #2256
Air Screw (Turns Out) 15 Air Screw (Turns Out) 13

H1D (1.0. MARK KAB)

52 (1.D. MARK 52J1)

Manufacture and Type Mikuni VM28SC, Manufacture and Type Mikuni VM245C,
Primary Primary
Float Level 23.0-25.0mm Float Level 26.5-27.5mm
Fuel Level 29.0-31.0mm Fuel Level 27.0-28.0mm
Main Jet Size and Type #92.6 Reverse Main Jet Size and Type : 535 Reverse
Needle Jet/Primary Choke Height #0-4/8mm Needle Jet/Primary Choke Height #0-2/4mm
Jet Needle and Clip Position #6DJ19-4th Jet Needle and Clip Position #4EJ3-3rd
Pilat Jet “ap Pilot Jet #25
Throttle Valve Cutaway #2.0 Throttle Valve Cutaway #:2":'
Air Screw (Turns Out) 15 Air Serew (Turns Out) 15
H1E, H1F (1.0, MARK KAG) S1A, 518 (1.D. MARK S51U)
Manufacture and Type Mikuni VM285C, Manufacture and Type Ml';l::;‘:i:;“m
Primary
Float Level 23.0-25.0mm Float Level Eg-ﬂgg-g:m
Fuel Level 29 0-31.0mm Fuel Level i_ig“.;.mm
:;:in Jdet Size and Type #92.5 Reverse :nizihj ?zn and Type 202
edle Jet/Primary Choke Height #0-4/8mm eedle Je ,
Jet Needie and Clip Position " #50J19-4th '.:'r’;tn:qj:f“ and Clip Position :ﬁ-‘sﬂ'“
ilot Jet #30 1 #2.5.
Th #2, Throttle Valve Cutaway
rottle Valve Cutaway 2.0 Al Sorew TTUmME Ot 14

Air Screw (Turns Out)

i




50 FUEL SYSTEM SERVICE
CARBURETOR SPECIFICATIONS (continued)

e SRR SRS

s1C (1.D. MARK s1U-1)

3, S3A (1.D. MARK §3)

ikuni VM225C, Manufacture and Type Mikuni v

Manufacture and Type M:‘r::::_l :r? Primar’:zﬁst
el 24.0-26.0mm Float Level 24'52&&"'“

Float La"I| 27.0-29.0mm Fuel Level 26.0.28, 0

Fuel Lne""‘:Si d Type #75 Reverse Main Jet Size and Type _ £85 Revers,

Main Jet i:“' ,al..:a .'L:.:hoke Height #0-2/4mm Needle .Iet.’Pnrnarj,.uI Chc}:Iu Height #0-2/4mem

Meedle Jet/ ":1 CP' Position #4EJ9-3rd Jet Needle and Clip Position #4EJ434

#1[ Tj:ttm i =20 Pilot Jet o #2275

r Throttle Valve Cutaway 9
Throttle Valve Cutaway #2.5 " ;
Air Serew (Turns Qut) 13 Air Serew (Turns Out) 13

52A (1.D. MARK 52U.0)

Manufacture and Type

Mikuni VM245C,

PILOT JET SIZES AND PART NUMBERS

Primary
24.5-26.5mm
:LC:‘LI:‘:! 26.0-28.0mm Jat Number Part Number
Main Jet Size and Type #85 Reverse 20 82064-021
Needle Jet/Primary Choke Height #0-2/4mm 22,5 92064.040
Jet Needle and Clip Position #4EJ4-3rd 25 92064032
Pilot Jet #25 30 92064-022
Throttle Valve Cutaway #2.0 35 92064-023
Air Screw (Turns Out) 13 40 92064-024

MAIN JET SIZES AND PART NUMBERS FOR ALL KAWASAKI CARBURETORS

Jet & Part Mumbar Jet & Part Number Jot # Part Mumber
70 92063-107 97.5 82063-063 127.5 92063056
72.5 92063-108 100 92063-070 130 92063-057
75 92063109 102.5 92063-071 132.5 92063103
77.5 92063122 105 92063-072 135 92063104
80 97063123 107.5 92063-073 137.5 92063-105
B25 92063124 110 92063-074 142.5 92063117
85 92063093 1125 92063-075 145 92063118
87.5 92063-094 115 92063-076 147.5 92063118
a0 92063-095 117.5 82063.077 150 92063-120
925 92063068 120 92063-078 1525 92063121
a5 92063-069 122.5 92063-100 2.4 92063102
125 92063-055 ;

I




ENGINE SERVICE

All Kawasaki triples have three-cylinder engines. Ba-
sically, all are the same, even lhuu;_.h they have different
dimensions for different displacements. Some parts are
interchangeable between the two series of motoreycles.
The pmurp!.ln:\ are two-stroke cycle, air-cooled en-
gines. All have horizontally sphit crankcases and in-
dividual cylinders, each with its own cylinder head
(rather than a conventional one- picce cylinder block and
a one-piece cylinder head). All of the crankshafts are
built up out of separate pieces and are pressed together
Ihis makes them very durable in strenuous dut\ but
they cannot be n,p.nrui except by the best l.qmppt.d
;mqun,u,u.h. machine shops. The crank throws are 120°
apart so that the cylinders fire evenly with three power
pulses per revolution of the crankshaft. This makes these

QIL PUMP
INLET LINE

- 3
] |
MAIN BEARING

engines very smooth for their size and power output

A two-stroke-cycle engine is the simplest type of
internal-combustion engine, although the mechanics of
Its operation are quite complex; it must be very carefully
designed. Kawasaki triples are built like three single-
-."_vlindcr engines hooked together in a line, Each “en-
gine™ hi 1s its own chamber in the crankcase, and each has
its own connecting rod between the crank and piston.
Each has its own cylinder head, carburetor, and exhaust
pipe.

The ignition system is on the left-hand end of the
crankshafl. On the S-series models and the H1B model,
this system 1s actually three separate battery/coil sys-
tems, very similar to that found in an automobile but
without the distributor. The H1 and HIA models have a

I~
ISPARK PLU G

;-

CONNECTING ROD

CRANKSHAFT

TACHOMETER DRIVE GEAR

This s a cutaway of the H2B engine. Th

SCAVENGER PUMPS

IGHITION SIGNAL
GENERATOR COIL

¢ ather Kawasaki triples are very similar.
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DI system with a distributor. The HI1D and H2 models
have three separate single-cylinder CDI systems, and the
HIE has a single CDI system that fires each of the three
clinders through & unique low-tension distributor, (See
Chapter 7. Electrical System Service, for more informa-
tion on the ignition system.)

The other end of the crankshaft has a gear that
iransmits the engine’s power to the clutch. The oil pump
and the tachometer cable are also run off the right-hand
end of the crankshuft.

PRINCIPLES OF OPERATION

Two-stroke engine operation is quite complex. The
Kawasaki triples are called piston-valve or piston-port
engines because they have an inlet port in the rear of the
cvlinder that is controlled by the lower edge of the pis-
ton. The intake port is closed while the piston is at the
bottom of its stroke.

As the piston rises, its lower edge uncovers the port.
The volume of the crankcase (under the piston) is in-
creasing because the piston is rising. so the mixture is
drawn [rom the carburetor into the crankcase. At the top
of its stroke, the piston starts back down and the intake
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portis covered once again. The new mixture is trapped
in the crankease and squeezed by the descending piston
Suddenly. the upper edge of the piston uncovers the
transfer ports, which connect 1o the crankease; the mix-
ture blows up through them and into the cylinder above
the piston.

After passing the bottom of its stroke, the piston
nises again and traps the mixture above it as it closes the
transfer ports, The mixture 15 compressed above the
piston to a fraction of us former volume, then suddenly
ignited by a spark across the electrodes of the spark plug
The resulting combustion forces the piston down. About
halfway down. the exhaust port is uncovered and the
burned gases escape into the muffler. A fraction of a
second later. the transfer ports open and the next charge
of mixture is admitted. Because the engine produces a
power pulse at every piston during each crankshaft
revolution (and there are three pistons), three power
pulses are produced for each revolution. At a speed of
3.000 revolutions per minute, the engine is producing
15000 power pulses every minute, or 250 pulses per
second. This makes the Kawasaki triples very smooth
and powerful for their size

TWO STROKE ENGINE

COMPRESSION

COMBUSTION

INTAKE

In the first frame, the upstroke of the piston compresses the mixture above it o
being the piston. During the power
e o wissdmtutshsirn - e |H1':|.l:l“'«‘;:ﬂ::::"“:::'#::" allowinig the spent gases to blow out of the eylinder. Just
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mivture in the crankcase s being compressed. In the final frame,
after the exhaust port starts to open the transfer portx begin 1o open,
ports ta fill the cylinder and scavenge the last of the exhaust gases.
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PITCH

DIAMETER

©) |

@/SC

IS0 fasteners a
GENERAL SERVICE INSTRUCTIONS

Before removing the engine from the chassis. wash
the entire motorcycle thoroughly to remove dirt, mud,
and grease. A clean machine is easier 10 work on and
lessens the possibility of dirt or other abrasive foreign
matter getting into the engine.

Have a clean place to work prepared before you
start. It is best 1o have a bench or table to work on with
your tools and equipment handy.

" Use small boxes, muffin tins, egg cartons, and so
forth to keep small parts separate and in order. When
the engine is on the bench, try to lay out the parts
removed in a position corresponding to their positions
on the engine, and in small groups. This will make as-
sembly easier and help prevent mixing or losing small
parts.

FASTENERS

All of the nuts. bolts, and threaded parts used on the
Kawasaki triples are metrically sized and threaded ac-
cording to the standards of the International Standards

BANJO BOLT

schematic lllustration of the S-series lubrication system.
the oll tank (not illustrated) to the ofl pump inlet. The

ugh the three oil hoses, through a check valve,
tract. Here the oll mixes with the air and fuel
and is distributed throughout the engine,
ed by a separate sump.

DIAMETER PITCH (m
(M/M) omw
3 0.60 | o0gp
5 0.90 D.gu
12 1.50 125

used on all Kawasaki triples. He sure to watch for the identilying marks on new nuts, bolts, and screws in the four critical i
re s

Organization (ISO). The ISO standards for threade
fasteners were accepted in Japan in 1967. CAUTIQN,.
Fasteners made before that time may be different. | o
the Kawasaki triples have been made after 1967, 5o they
use all-1SO fasteners. The critical sizes that were chap
when the ISO standards were accepted are 3mm, dmp
5mm. and 12mm thread sizes. All fasteners in these sizes
that are ISO standard have a punch mark on one end g
identify them. If any fasteners of these sizes must he
replaced, be sure to get ISO parts. If there is any doubt,
compare the threads on the new and old parts to be sure
your motorcycle will not be damaged. CAUTION: Do
not ignore the possibility of conflicting threaded paris,
which will cause difficulty.

Many different-length screws are used to install the
engine covers. To avoid improper assembly and save
time, lay out the screw hole pattern on a piece of card-
board during disassembly, and then insert each screw
into its respective hole in the cardboard pattern as it i
removed. The screws will then be correctly arranged for
assembly. If the screws are mixed up. the correct ongs can
be found by trying different-length screws in each hole

10
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CONNECTING ROD

CHECK VALVE
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OlL HOLDER

The Heseries lubricatlon system
identical to that of the Sweries en
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O two streams. One 1o the
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bearing. ges tn the crankshaft carry the oil 1o the crankpins and
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until one is found that protrudes about %" before the
threads engage. CAUTION: If too long screws are used,
they can bottom before the cover is tight and allow oil
jeakage. Il a short screw is used, the threads will strip.

ORrDERING PARTS

As you disassemble the engine. you will find that
certain fuuL\ must be replaced regardless of wear. The
following parts should always be included with each part
order: Nearly all of the gaskets, including the head gas-
kets. must be replaced whenever they have been
removed. You will need three head gaskets, three
avlinder base gaskets, three exhaust gaskets, one lefi-
hand engine cover gasket, and one right-hand engine
cover gaskel. The ignition cover gasket and the distribu-
tor cap gasket can be reused. The crankcase halves are
joined with Kawasaki Bond, a silver-colored adhesive
sealant. The main crankshalft bearings should be seated
with a bearing-locking compound such as Kawasaki
Super Lock-K or Loc-Tite Formula B. If the machine is
10 be used in competition, all fasteners must be secured
with a thread sealant, such as Kawasaki Lock-K or Loc-
Tite Formula A.

Always purchase two mew piston pin circlips for
cach piston, and all-new transmission circlips. These new
parts must be used 1o insure a reliable repair, as the old
parts have been strained and could break.

The oil seals at the ends of the crankshaft should be
replaced at each major engine overhaul. Always replace
the lock plates under the clutch hub nut. engine sprocket
nut, and primary pinion nut.,

GENERAL TOOLS

FeerLEr GAUGES

These are used to check piston ring end gap and side
clearance, shift fork clearance. contact point gap. clutch
plate warping, magneto air gap, and other wear speci-
fications. A feeler gauge set with a range of 0.001" to
0.060” will cover all requirements.

POINTS

JAWS

The vernler caliper Is used for measuring such things as spring lengths and clutch plate thick
millimeters,
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ANVIL SPINDLE SLEEVE THIMBLE

iR

LOCK RATCHET STOP

FRAME

The micrometer is used for very critical measurements such as
piston skirt diameter, Micrometers are available in cither inches or
millimeters, and may be rented if the purchase price s too high,

CoMmpPRESSION GAUGE

This gauge is used to check the condition of the
piston. piston rings, and cylinder bore.

VerNIER CALIPER

This is a measuring instrument which is accurate 1o
0.001%. It is used to measure the thickness of cluich
plates, thrust washers, shims. and shift forks; also the
length of clutch springs, clutich pushrods. and the
diameter of thrust washers, This is an invaluable 100l
which is well worth the small investment involved.

MICROMETER

This instrument is required for measuring the piston
diameter and determining piston clearance. A 3-inch
micrometer is used for all models except the S1. which
requires a 2-inch micrometer. A telescopic anvil can be
used to transfer cylinder bore measurements 10 the
micrometer,

mmwhwtmmﬂ‘
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TorQUE WRENCH 5 )
A small torque wrench is necessary for :jlgh:cnmg
vlinder he: ' -vent cylinder head warpage

- evlinder head bolts to prevent cylinc .

;:i]t:t;lmwn head gaskets. A 600 |b-in. or 50 1b-ft. torque

wrench is the proper size.

Circrip PLIERS

These are used to remove the circlips which fasten
the gears 1o the tr;msnussi(_m .H_|'I;H_I!-i. External {:i_pn:udm\_g}
pliers are used where the circlip fits over 4 shaft. I:_\tl:rn‘.ﬂ.
(squeezing) pliers are required for a circlip which fits
inside a gear
METRIC SOCKETS

A full socket set from 10mm through 27mm hex-
agonal sizes is needed. A %" drive ratchet, extensions,
and a speed handle are also recommended. NOTE:
Six-point sockets are best because they contact H.I'!f." suppart
a larger area of the hexagonal flats. Twelve-point sockels
are valuable in confined locations, where it is not possible
10 move the handle enough to engage the socket with the
nut.

METRIC WRENCHES

The wrenches included in the Kawasaki tool kit are
adequate for any repair job; they cover the range of sizes
of most fasteners used on the motoreycle,
CoMBINATION VOLTMETER-OHMMETER-AMMETER

This device is required to check the electrical
equipment for the cause of failure,
SPECIAL TOOLS

IMPACT SCREWDRIVER

A reversible impact screwdriver, with at least two
Phillips-headed screwdriver bits, is absolutely necessary
for disassembling and assembling the engine cases.
CAUTION: It is impossible to tighten the Phillips-
headed screws adequately without this tool. By sharply

TELESCOPING END

hitting the end of the impact driver with g hamm

strong twisting force is applied to the screw Wit;r' a
damaging the slots in the screw head. A mndu"'
%""-square drive type is best so that you will be abje ard
universal bits and extensions. NOTE: Make syre .'h:;
tool can be used in both directions for removing as hr.':h!
installing. as

Lock PLATE

This device keeps the crankshaft from turning whije
removing the primary pinion nut or alternator rotor. Iis
made of brass to prevent damage 1o the piston skirt oy
connecting rod small end.

CrutcH Hus WRENCH

This tool is used to keep the clutch hub from turning
while loosening or tightening the clutch hub nut T
make your own, have a 12-inch length of %" rod welded
or brazed to the outer diameter of a clutch steel plate for
your specific model.

Wrist Pix PULLER

This tool is used to pull the wrist pin out of the piston
and connecting rod small end without damage. It is also
used in assembling these parts.

Piston PosiTioN DIAL INDICATOR

This indicator is essential for accurate ignition
timing. A kit is available from Kawasaki dealers that
contains all of the extension spindles needed to service all
of the three-cylinder models.

ContacT Point CONTINUITY DEVICE

This audio-visual signal device indicates electrically
when the points open. It is essential for exact ignition
liming.
SPANNER WRENCHES

~ These tools are used to adjust the steering bearings
in the frame head.

J

EXTENSION RODS

DIAL GAUGE CLAMP SCREW

SPARK PLUG HOLE
ADAPTER



SPROCKET WRENCH

This wrench is used to hold the drive sprocket and
Lransmission driveshaft when loosening or tightening the
sprocket nul. There are commercial tools available, but a
short length of the chain for your particular machine and
an 18-inch length of pipe lurbc enough to fit over the end
of the chain will do the job. Insert the chain into the end
of the pipe, drill two holes, and insert a bolt through the
pipe to hold the end link,

CRANKCASE LEAKAGE GAUGE

This gauge is required to check the crankshaft seals
and the crankease for compression leakage. To check a
crankcase, screw the fitting into the spark plug hole and
block off the exhaust and intake ports. Pump up crank-
case pressure (o 6 psi. CAUTION: Don’t overpressurize
the crankcase or you will force out the crankshaft seals.
Make sure there is no leakage from the exhaust and
intake ports. If the gauge indicates a pressure- dmp rate
of more than | psi per minute, leakage is excessive. Use
soapy water to locate the source,

OVERHAULING THE ENGINE

DISASSEMBLING

(@ Remove the fuel tank. Early HI fuel tanks
mount with two bolts in front. at each reflector. and one
under the front of the seat. On other models, remove the
rubber strap under the front of the seat, or lift up on the
rear of the tank to pull the mounting pin out of the
rubber block on the frame. Slide the tank off to the rear.

@ Remove the oil pump cover, then unscrew the
tachometer cable ring nut.

KAWASAKI
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@ Remove the kickstarter pedal boss bolt com-
pletely, Make a reference mark on the boss and on the
end of the shaft. and pull the boss off the shaft.

ALIGNMENT MARKS ' ,:
4 K
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BRAKE PEDAL PIVOT

@ Remove the oil tank cover, then remove the
banjo bolt from the bottom of the oil tank. CAUTION:
Do not lose the washer on each side of the banjo fitting.
On models with a plastic oil line, pull the line off the
nipple on the bottom of the tank. The oil tank does not
need to be removed. Disconnect the brakelight switch
spring. then pull out the brake cable clevis pin. Remove
the cotter pin and washer from the brake pedal pivot,
Carefully pull the brake pedal off the pivol. CAUTION:

The return spring is under tension. It can fly off suddenly,
Take out the footpeg bolts and remove the footpegs.

® Loosen the two muffler-to-header-pipé clamp-
ing screws on each exhaust pipe. Remove the front
and rear muffler mount bolts, then slide the mufflers off
to the rear. Remove the two header-pipe-flange nuts and
their lockwashers, remove the header pipes. and discard
the gaskets.

® Remove the shift lever clamp bolt. Take off
the E-clip and slide the shift pedal off its pivot shafi.

@ Loosen all air cleaner clamping screws, then
remove the air cleaner silencer horn and the air pipe.
Take out the air cleaner mount screw and remove the air
cleaner. If the carburetors are to be disassembled, un-
screw the carburetor caps, then pull the slides out of the
carburetors. Carefully drape the slides and cables over
the frame so they are out of the way. If the carburetors




are not going to be disassembled, loosen the intuke
manifold clamp screws, then pull the carburetors off the
manifolds. Drape the carburetors. with the cables at-
wached, over the frame and out of the way. The intake
manifolds do not need to be removed unless they are
leaking or unless the ports are (o be modified.

® Remove the head nuts and their lockwashers,
Lift the heads off the cylinders, and then separate the
head gaskets from the heads. The head gaskets must not
be reused because they become hard from engine heat
and will not seal properly.

@ Pull the cylinders straight up from the pistons
and the cylinder studs. Carefully scrape off the old
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cylinder base gasket. CAUTION: Be careful not to gouge
the pistons by the threads on the studs if the pistons are to
be reused.

(@ Stwfl rags under the pistons to prevent any-
thing from falling into the crankcase, especially if the cases
do not have to be split. Remove the piston pin circlip.
Usually the piston pin will slip out easily. If not. use a
piston pin puller as illustrated. Lift the piston straight off
the connecting rod. Slip the wrist pin bearing out of the
connecting rod. Spread the piston rings lightly with your
fingers. and then Lift them off the piston. If they are stuck.
soak the piston in a carburetor-cleaning solvent for a few
hours.

@ Push down the locking ring on the neutral
switch terminal, then pull the wire out. Remove the
sprocket cover by taking out the three screws holding it to
the crankcase.

Turn the screw into the puller until it extends far enough beyond
the frame to go through the piston pin, Screw the round nut onto the
end of the screw. CAUTION: The round nut has left-hund threads. It
must be turned counterclockwise to install ir. Now tum the screw oul:
the pin will be pulled out of the piston and Into the frame of the puller.
NOTE: This type of puller is available ay & Kawasaki accessory,



&0

ENGINE SERVICE

|

SPROCKET cov
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@ If the chain is not an endless type, remove the
chain clip. and then pull the chain out of the frame.

@ Remove the alternator or ignition cover. Un-
screw the bolt in the center of the rotor, and then pull off
the ignition rotor. Take out the three screws holding the
stator in place, then pull the stator straight off the
crankcase. The grommet can be pried out of the notch in
the case. Leaving the wiring connected, carefully hang
the stator over the frame and out of the way. If the stator
is to be replaced, disconnect all of the plugs holding the
stator wiring loom to the main wiring loom, then pull the
wires free of the frame. CAUTION: Note the routing of
the wiring loom to facilitate the installation of the new
one.

@ Using the rotor puller (available as a Kawa-
saki special tool), remove the ignition rotor. Grease the



tip of the rotor puller and its threads lightly before using
it. NOTE: The alternator rotor has to be removed only to
replace the lefi-hand crankshafi seal. The rotor cannot be
easily removed with the crankshaft out of the engine;
therefore, if necessary, it is best to remove it at this time.
® Bend the tang away from the cable nipple and
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slip the cable out of the slot in the cable holder. Pull the
cable up and out of the case; allow it to hang down in
front of the engine. Take out the two countersunk head
screws that hold the clutch release mechanism. Pull the
release mechanism and the short pushrod out of the case.

@ Fold down the tab of the lock plate on the
sprocket nut. Using the universal sprocket holder
(available as a Kawasaki special tool), remove the
sprocket nut, the lock plate, and the sprocket. If the
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motorcycle has an endless type chain, letit hang from the
swingarm p!\'l'll.

@ Take out the two screws and clips that hold
down the distributor cap. Remove the distributor cap,
high-tension wiring, and large rubber grommet together,
and then drape them over the frame and out of the way.
The coil high-tension lead can be removed from the coil

&\, PINION BoLT
PRING GumEi" a5 -

if necessary. Remove the oil pump lever cover.

@ Bend up the tab on the oil pump lever. Un-
screw the oil pump cable adjuster (near the oil pump),
then remove the cable. Take out the inlet banjo bolts and
the three or four outlet banjo bolts. CAUTION: Each
banjo fitting has an aluminum washer on each side. Do
not lose them. NOTE: Some models have a three-way lock
1ab instead of the upper washers on the outlet. Take outthe
two screws and remove the oil pump. Remove the three
banjo bolts that hold the oil lines to the crankcase. then
puli the oil lines free of the engine. NOTE: Each oil line ks
a different length, but all the outlels are of equal outpul.
Don’t worry about mixing them up.

@ Gently pry the distributor rotor loose with two
screwdrivers as shown. If white stress marks show on the
rotor during removal or on the gray plastic insulator
behind it, replace them, as their dielectric strength has
been decreased. Remove the right-hand engine cover at
this time. CAUTION: Be very careful to remove all the
screws to prevent breaking the cast aluminum cover.

@ If the right-hand engine cover is to be disas-
sembled, pull the two vertical shafts out the top with
pliers. CAUTION: Do not lose any of the drive pins of
thrust washers on these shafts. Remove the nut holding
the distributor drive gear onto the distributor shaft. and
then pull out the drive pin. The distributor shaft comes
out from the other side. On S-series models, remove the
:\;'n screws holding the tachometer drive gear bridge it
place.

@ Remove the distributor drive pinion bols
from the end of the crankshaft. Lift off the pinion and
drive plate under it to expose the primary pinion nul.
Flatten the lock plate, then remove the primary pinion
nut. The two gears can be removed after taking off the
clutch. Unscrew the five clutch-spring bolts, then remove
the clutch springs. their guides, the spring plate, and the
clutch plates as a unit. NOTE: On H2's, it will 5 possible



1o remove the outer two clutch plates before remaving the
clutch housing holder ring, which circles the clutch housing
ta prevent its expansion at high engine speeds. This ring
can be slipped off over the outer end of the clutch hous-
ing fingers. Take out the clutch pusher, which is in the
center of the clutch hub.

@ Flatten the lock plate under the clutch hub
nut. Using a clutch holder tool, as shown, remove the
clutch hub nut. CAUTION: Do not allow the handle of

STOPPER ' :
"

BOLT
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the clutch holder tool to rest on the Kickstarter shaft or on
any other part of the engine. Pull out the cluich hub,
clutch housing, and clutch bushing, CAUTION: Do not
lose the thrust washers between the cluteh hub and hous-
ing and from between the clutch housing and the engine
case. The crankshaft pinion can now be removed. CAU-
TION: Do not lose the Woodruff Key in the crankshafi. If
it is lost or damaged, it must be replaced with a genuine
Kawasaki part or its equivalent because it is specially
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hardened and in a critical spot; it is dangerous (o use a
part made from untreated metal.

@ Pull the gear change ratchet mechanism away
from the shift drum. as shown. then slide the enure shift
shaft assembly out of the engine case. Remove the oil
receiver screw and take out the oil receiver. Carefully
remove the kickstarter shaft stopper bolt. CAUTION:
This will allow the shaft to retate clockwise suddenly
because of spring tension.

G Remove all the engine mount bolts. Take the
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upper rear mounting bracket off first. CAUTION: There
may be shims between the mounting lugs on the engine
case and the frame lugs. Note where each one goes, so
they can be put back in the right places. Lift the engine
straight up until it clears the lower frame lugs. It can be
taken out from ecither side of the frame.

® Turn the engine upside down on the bench.
Remove the nuts holding the engine cases together.
There are twelve large nuts and thirteen small ones.
CAUTION: Be sure to remove all the nuts before trying

X \

e

J




LEVER SPRING

STEPPED BOLT 2

1o split the cases,

@ Sirike the lower case hall gently with a rubber
mallet to loosén it. Lift it straight off when it is loose.
CAUTION: Do not use a screwdriver or other tool
between the case halves to pry them apart or you will
damage the mating surface and cause the engine to leak
oil or air. This will cause extensive engine damage.

@ Lift out the ecrankshaft, two transmission
shafts. Kickstarter shaft. clutch pushrod guide, and seal.
CAUTION: Do not drop the needle bearing outer races
off the ends of the transmission shafts, because they are
loose and could be damaged.

@ Remove the spring anchor plate. stepped bolt
from the drum lever, and drum retainer plate. CAU-
ITON: The countersunk head serew on the drum retainer
plate is staked in place and may require an impact tool to
loosen it

@ Flaten the lock plates. then remove the shift
fork bolts. Stide the shift drum. and any fork rods. out of

BEARING FIFTH GEAR CIRCLIP

FIRST GEAR WASHER

THIRD GEAR

DISASSEMBLING THE ENGINE &5
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SECOND GEAR WASHERS
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FOURTH GEAR
CIRCLIP

e WASHER

NEEDLE FIFTH GEAR

BEARING

CIRCLIP
WASHER

CIRCLIP
WASHER

THIRD GEAR

WASHERS
FIRST GEAR

the engine case to free the shift forks. o

@ To disassemble the kickstarter shaft, first pull
off the kickstarter spring guide. Push the spring to onc
side 1o free it from the hole in the shaft. then take it (and
the holder plate) off the shaft. The holder is secured with
two E-clips. Remove these with a small screwdriver, Us-
ing circlip pliers. remove the large circlip on the splined
portion of the shaft to allow the gear to slide off. Remove
the small circlip on the other end of the shaft to take off
the bushing.

@ To disassemble the driveshaft, slip off the
needle bearing outer race on the opposite end of the shaft
from the clutch. Remove the small circlip under it, needle
bearing. three thrust washers, and two gears. Remove
each circlip in turn to free the rest of the gears. The
smallest gear, Ist gear, is integral with the shaft. The ball
bearing comes off the other end of the shaft. For case of
assembly, as each part is removed from the shaft, thread
it onto a wire. This will keep the parts in the correct order
and make identification of each gear simple.

@ The output shaft is disassembled in much the
same way as the driveshaft. The small ball bearing comes
off with the gears. On the other end. an O-ring is
squeezed inside the outer end of the bushing. It must be

SECOND GEAR

BEARING
SEAL O~RiNG

SPACER

BEARING

removed with a sharp instrument. The bushing, seal. and
ball bearing will then slip off.

CLEANING AND INSPECTING

Scrape the carbon out of the exhaust ports of the
cylinders, off the top of the pistons, and from inside the
cylinder heads with a wooden stick. Clean the piston ring
grooves with a broken piston ring. CAUTION: Be care-
ful not to score the top of the pistons or the bottom of the
cylinder heads, because this invites rapid carbon ac-
cumulation which results in preignition. CAUTION:
Don't score the walls of the ring grooves because these
are sealing surfaces.

Wash all parts in solvent and blow dry. Use clean
solvent to avoid contaminating the bearings of the
crankshaft. CAUTION: Do not spin the bearings with
compressed air or they will be ruined. After cleaning the
parts, spray them with a rust preventive such as WD-40,
or dip them in light oil. CAUTION: Never clean parts
with gasoline or a caustic solvent. Gasoline is a fire
hazard and caustic solvents will attack the aluminum
parts.

CyLINDER HEADS

Inspect the cylinder head. cylinder head gasket, and
the top of the eylinder for evidence of compression leak-
age, gasket distortion, or oil and exhaust strains that
would indicate warpage. Check the cylinder head for




Resurfacing a warped cylinder head with emery cloth on a surface
plate. Move the cylinder head in a figure-cight pattern and try to keep
the pressure 4s even as possible.

warping by rubbing it on a surface plate coated with red
lead or machinist’s bluing. Resurfuce the cyvlinder head
by lightly rubbing the gasket surface on plate glass
covered with a piece of %200 and then #400-gnt emery
cloth. Check the gasket surface of the cylinder for
warping by coating the repaired cylinder head with ma-
chinist’s bluing and lightly rubbing it over the gasket
surface of the cylinder. Resurface the gasket surface of
the cylinder in the same manner as the head. Inspect the
cvlinder base surface for nicks or burrs which would
interfere with a good gasket seal at this critical joint.

Cyuinper Bore

Inspect the cylinder bore for scoring caused by pis-
ton seizure or localized wear in front of the transfer ports.
NOTE: Localized wear between the transfer and exhaust
parts has three possible causes: (a) Failure to chamfer these
port edges after reboring causes the rings to bounce off the
sharp part edges and spring back againsi the cylinder bore.
] Rings which [ail to sear will lose tension from reduced
heat transfer and will bounce off the ports, and then
rebound against the cylinder bore. (c) Insufficient ring end

gap will cause the rings 1o ex pand and burt when the engine
warms up.

The piston is tapered and eam ground. It is smaller across the head
HEross the skirt, und s smaller parallel to the piston pin than at
right ungles 1o it All Kawasaki pistons musi be measured Smm up from
the battom of the skirt, ut right angles 1o the piston pin.

than
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Moeasure the cylinder bore from side to side and from fronf (o rear
at the three positions noted here. The top position is at the upper end of
the piston ring wear area; the middle position is the point of greatest
wear because of piston side thrust and the piston ring snap-back effect
described in the text; the bottom position is near the lower end of the
cylinder wear area.

Use an inside micrometer 1o measure the cylinder
bore from front to back and from side 10 side at the three
positions in the bore, as shown, Subtract the largest
dimension from the smallest to obiain the bore taper
NOTE: If the cvlinder is not worn out of round, the fol-
lowing method can be used to determine bore taper withour
a micrometer. Insert a piston ring into the cylinder, using
the piston to keep it square in the bore. Measure the ring
end gap with feeler pauges at the three positions shown.
Subtract the largest end gap from the smallest, and then
divide this circumferential taper by 3.14 (pi) to obtain the
baore taper.

DEPTH

HEIGHT |

Use & vernler caliper to measure the piston ring groove. The tip will
measure the depth, and the points will measure the height.
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SCALE

e PISTON RING

Piston ring free end gap is measured as shown. ‘This is a measure of
ihe spring pressure of the piston ring against the evlinder wall.

Pistons AND RINGS

Inspect the pir‘-lnn for seizure and/or dr;fuftlptiﬁﬂ ofl
the piston crown or ring grooves. NOTE: If the piston has
seizure marks around the piston pin hole bosses, it indicates
overheating from lean fiel mixtures, retarded ignition
timing, overloading, or a spark plug with too hot a heat
range. If seizéd on the front (exhaust) side of the skirt, the
cause is excessive carbon deposits in the exhaust port and
combustion chamber, or use of low-quality oil or fuel with
foo low an octane rating. Seizure on the rear of the piston
skirt indicates an overrich fuel mixture that washed the
lubricant off the cylinder wall. Pitting of the piston crown is
caused by preignition from the use of low-octane gasoline,
ignition timing too far advanced, too hot a spark plug,
excessive combustion chamber deposits, or lean fuel mix-
tures. Collapsed ring grooves are caused by detonation
Jrom excessive carbon deposits or local hot spots in the
combustion chamber, or by the pision striking the cylinder
head. A hole melted through the piston crown indicates too
hot or too long a spark plug (which protrudes into the
combustion chamber), too lean a fuel mixture, or retarded
ignition timing,

The extent of brown coloring below the piston ring
grooves indicates the degree of blow-by. If the piston
skirt is nearly black. this points to an overrich fuel or oil

ure the piston ring end gap, push the ring Smm into the

Piston to be sure the ring is square in the bore, Measure the
i feeler gauge s shown. The text describes the con-
assembling the englne with fmproper ring end gap.

THICKNESS

Measure the piston ring dimensions a; three plac
1=
the gap und opposite the gap. These are the points ;LM."“‘G
because the springiness of the piston ring holds these Cen gy
against the eylinder wall. Points hargy

mixture. Minor defects in the piston skint
rected by light sanding with #200-grit em
there are scores in the piston skirt, inspect
malching defects.

Inspect the piston ring lands for cracking or defy
mation, then check the ring grooves for stepping WURE
by loose rings. Insert the wrist pin into the Pision ang
check the fit. Inspect the wrist pin and connecting rog
needle bearings for bluing or discoloration, indicatin
excessive heat. CAUTION: Replace the wrist pin and
needle bearings any time a piston seizure is evident,
because the excessive heat has been transferred to these
parts, weakening them,

Push each piston ring into the cylinder bore with the
piston to just above the intake port. Measure the end gap
with a feeler gauge. If the gap is too small, rub both ends
against a file held in a vise. CAUTION: Insufficient ring
end gap causes butting of the rings when the engine s hot,
resulting in ring breakage, accelerated cylinder wear, and
possible ring seizure. Excessive ring end gap detracts from
engine performance and fuel economy. Check the piston
ring side clearance with a fecler gauge, Excessive side
clearance causes stepping of the ring grooves: in-
adequate clearance causes stuck rings. Measure the free

gap of used piston rings with a caliper to determine if
they have lost tension

Can be o
ery cloth, |y
the cylinder fo,

Y

FEELER GAUGE

Mumﬂhlibﬂurumhquﬂ:uphlmﬂ and s groove
1 : 11
-_m: u feeler gauge at several polnes around the plum: NOTE: Some
pixfony s fwo ' i

::"’ and/or different thickness rings;




Use a micrometer to measure the piston diameter
from front 1o back at the specified height from the base of
the skirt. This point on the skirt 1s not necessarily the
fargest piston diameter, because ihn:. piston has a barrel

rofile 1o reduce piston slap and friction. Subtract this
measurement from the smallest cyhr!de_r bore measure-
ment to determine the amount of piston clearance.
Compare the piston clearance with the sp;mhca:mn table
1o determine if i new piston and/or cylinder rebore is
r:qllil'(-'d' NOTE: Another method of determining whether
the piston is too loose is to drop it into the cylinder, without
ston rings. The cylinder must be upside down on a flat
wrface to seal its upper end. The piston should fall quickly.
but slow down afier it passes the exhaust port, because the
trapped air must escape past the piston skiret, If the piston
quickly, without noticeably slowing, it is too loose

and should be replaced. ) :

Replacement pistons and rings are available in
wandard size, or 0.020” (0.5mm) and 0.040” (1.0mm)
oversizes, Oversize pistons are marked “50™ or *100™ on
the piston crown for identification. Replacement pistons
are sized to fit rebored cylinders with normal clearance.
However, it is wise 10 measure both the piston and
cvlinder before assembly 1o make sure the piston clear-
ance is within specifications.

After boring, use a file or high-speed grinder to
chamfer the transfer, exhaust, and intake port edges to
prevent piston ring breakage. ring noise, and premature
cvlinder wear. Polish these chamfered edges with
=400-grit emery cloth. Use a hone with a reciprocating
mation to put a crosshatch finish on the cylinder walls.
This improves the oil retention and hastens ring seating.
Wash all parts with soap and water before assembly to
remove abrasives,

CRANKSHAFT

Don't disassemble the crankshaft. because it s
pressed together and aligned at the factory, IT worn.
rebuilt crankshafis are available at reasonable cost.
Move the connecting rod small end back and forth o
check the big end bearings for wear. If the connecting rod

Hold the crankshaft between centers, then measure the up-and-
down mavemeni of the connecting rod on the crankpin Bearing by

% and pushing on the rod (arrows). This measures the eonnecting
rod bearing radial clesrance,
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Support the crankshalt between centers and messure the runout at
each of the points indicated while slowly turning the crunkshalt. Exces-
sive runout will cause extreme engine vibration at all speeds, 1t is caused
by loose fits between the crankpins and the crank wheels, worn main
bearings, or overrevving the engine. In any case, the crankshaft must be
trued or rebuilt by & machine shop.

side play i1s over 0.028", the crankpin bearing or thrusi
washers are worn and the crankshaft should be replaced.
Support the crankshaft between centers or on V-blocks,
then measure the runout on each end of the shaft, If the
ends have too much runout, alignment is required.
CAUTION: Excessive runout causes vibration and
accelerated main bearing wear.

—

i

Use @ feeler gauge to measure the comnecting rod bearing side
clearance. Insulficient side clearance can cause this bearing to seire.
which will cause the piston (o wear more rapidly (front and rear), or even
stap the engine. Facessive clearance bs a sign of coirrecting rod bearing
thrust washor wear. In eliher case, the cranhshalt must be replaced.
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Insert the needle bearing and the piston pin in the small end of the
connecting rod. Wiggle the piston pin and measure its up-and-down
mation with a dial gauge as shown, NOTE: If the pistan has seized, or if
the piston pin is discolored from hear, the bearing and piston must be
replaced.

CRANKCASES

Check the crankease for hairline cracks or burrs on
the gasket surfaces, which would hinder oil and pressure
sealing. Lay the mating surface of each case half on a
surface plate or plate glass coated with machinist’s bluing

o check for warping. Minor repair can be made
lightly rubbing the surface on plate glass cover
=200- and then #400-grit emery cloth. Use
eight motion 10 keep metal removal evenly disy

ed w.?l'
4 figure.
Tibuleg

ASSEMBLING THE ENGINE

The first twenty-one steps of this procedure are for
the H-series transmission only. To assemble the S-series
transmission. see Chapter 5, Clutch and Transmission
Service, From step twenty-two on, the instructions in this
chapter are for both H- and S-Series engines, excepl
where noted.

OuTPUT SHAFT

@ Slip the 6005 bearing onto the long end of
the output shaft. Seat it snugly against the shoulder as
shown. Add the proper thickness thrust washer based gn
the clearance measurement procedure of the transmis-
sion adjustment section of Chapter 5.

@ Install the output shaft second gear (28 teeth),
with the dog engagement holes facing away from the
collar and bearing, as shown.

@ Slide on the proper thickness thrust washer,
again based on the clearance measurement procedure of
the transmission adjustment section. Insert a circlip in
the groove to hold the output shaft second gear in place.
CAUTION: Be sure the sharp edge of the cirelip is facing
away from the thrust washer. CAUTION: Always use new
circlips when assembling the transmission. Used circlips
can lose tension and be forced out of their grooves. This:
can allow the transmission to go into two gears al once,
causing extensive damage and loss of control from rear
wheel lockup.

@ Next fit the output shaft fourth gear (23 teeth).
The side of the gear with only three dogs on it goes on
first. The other side of the gear has six dogs.

@ Fit another circlip to the groove closest to the
gear just installed. This time the sharp edge of the circlip
should face toward the output shaft fourth gear. Then

THRUST WASHER
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CIRCLIP
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PLAIN TOOTH

If your transmission is equipped with plain thrust washers 1.0mm
thick, they should be replaced with toothed thrust washers [.0mm thick

as shown.

ut on a 1.0mm-thick thrust washer. Next comes the
output shaft third gear (H1: 25 teeth, H2: 20 teeth). The
side with the engagement dogs goes on first.
® Putanother 1.0mm-thick thrust washer next to
the gear just installed. On all H2's and on Hl’s, after
engine number KAE-54101, this washer is toothed on the
inner edge. The teeth engage the splines on the shaft,
preventing the washer from spinning with the output
shaft third gear. This toothed washer is recommended for
use in place of the plain steel washer in HI's under
engine number KAE-54101, if they have a tendency to
jump out of third gear during acceleration. Using circlip
pliers, fit a circlip into the grooye shown.

CIRCLIP WASHER

@ Next, slip on the output shaft fi
21 teeth, H2: 17 teeth). The grotf:-'cd side ufl?ll:egear (H1;
on first. Eett gocy

@® The output shaft first gear (H1:
26 teeth) goes on next, with the dnbg enéagcr:,?nl:;g;‘ H2;
going on first and toward the previously installed e

® Put on the final thrust washers, Ofcar_.
through engine number KAE-54101, one PhosHh] 2
bronze washer (slightly yellowish in color) goes ::m;!ﬁ':‘r
and then one steel washer. Both washers are Iomm
thick. On all H2's and on HI’s from engine nﬁmb:l
KAE-54101 on, put on one phosphor-bronze wash :
followed by one 0.5mm- and one 1.0mm-thick st c:1
washer. NOTE: If an HI with an engine number less r;:
KAE-54101 has a tendency to jump out of first gear, =
0.5mm steel washer may be added. Insert it between ;h:
phosphor bronze washer and the 1.0mm-thick steel washer
CAUTION: If the addition of this washer makes the out-
put shaft hard to turn after the shaft has been installed in
the upper engine case half, the washer must be removed,
because the transmission is jumping out of first gear for
some reason other than incorrect clearance. See the
transmission inspection section of Chapter 5 for other
suggested reasons.

@ Next put on the caged needle bearing and
secure it with a small-diameter circlip.
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GEAR CHANGE FORK GROOVE

STEEL WASHER
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@ Slip on the bearing race, with the notched
edge toward the washers installed in Step ®. NOTE: The
hole in the race will fit on the alignment pin in the engine
case half during engine assembly.

@ On the other end of the shaft, install the large
ball bearing with the retaining groove away [rom the
shoulder. NOTE: The HI uses bearing number 6305N;
the H2 uses bearing number 6205N. Slip on the collar and
the oil seal. Be sure the “open” side of the seal is facing
toward the bearing, as shown, or the transmission will
leak oil.

DRIVESHAFT
@ Install the large ball bearing (number 6205N)

on the short end of the driveshaft, with the locating
groove facing away from the first-gear teeth machined in

OPEN SIDE GROOVE

NOTCHES

the shaft. Slip the driveshaft fifth gear (H1: 26 teeth, H2:
21 teeth) onto the long end of the shaft, with the “plain”
side facing toward the first-gear teeth, NOTE: If the
measurements taken of the driveshaft fifth-1o-third-gear
clearance so indicate, a 0.5mm-thick washer should be put
on before the driveshafi fifth gear, and one after it before
the circlip. If this is the case, the [.0mm-thick washer in
Step 6D must not be installed.

@ Put on one 1.0mm-thick steel thrust washer
and secure the washer and the driveshaft fifth gear witha
circlip in the groove closest to the gear. CAUTION: Be
sure the sharp edge of the cirelip is facing away from the
washer.

@ Slide the driveshaft third gear (H1: 23 teeth,
H2: I8 teeth) onto the shaft. The side with three en-
gagement dogs goes on first, toward the driveshaft fifth
gear.

SHOULDER
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PLAIN SIDE

1sT GEAR TEETH

WASHER

o

CIRE!LIP

ENGAGEMENT DOGS @
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@ Install a circlip in the last groove, wi

WASHER sharp edge facing toward the gear instaﬁcd in S:::th
. @ Slipa 1.0mm-thick washer onto the shaft, then
install the driveshaft fourth gear (25 teeth). The side with

‘ . T the engagement dogs goes on first.

d ENGAGEMENT DOGS

BRONZE WASHER

STEEL WASHERS --—

SMALL CIRCLIP

CAGED NEEDLE BEARING




Now install the driveshalt second gear (H1: 20
teeth, H2: 19 teeth), so that the shoulder on one side of
the gear faces toward the driveshaft fourth gear just in-

in Ste
. Sngo?d gear is followed by several thrust
washers. On the HI, install one steel washer (1.0mm
thick), one phosphor bronze washer (1.0mm thick), and
one steel washer (1.0mm thick) in that order, as shown.
On the H2, install one steel washer (1.0mm thick), one
r bronze washer (1.0mm thick), one steel washer
(0.5mm thick). and one steel washer (1.0mm thick). in
that order. ) :
@ Shipon the caged needle bearing, and secure it
with a small circlip.
@ Fit the outer race over the needle bearing,
with the notched edge facing the washers installed in

Step @
KICK-START MECHANISM

@ Spread the ends of the kickstarter gear holder
and slip it into the groove on the kickstarter gear. Slide

STOP LEVER ——————a

SPLINES

KICKSTARTER GEAR HOLDER
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the kickstarter gear onto the splines on the kickstarter
shaft so that the gear holder faces away from the stop
lever on the shaft.

@ Using circlip pliers, install a large circlip in the
groove at the end of the splines.

@

LARGE CIRCLIP
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SPRING HOLDER PLATE

STOP LEVER

BUSHING

SMALL CIRCLIP

@ LOCATING HOLE

s

@ Puton the kickstarter spring holder plate, with
the “open™ side facing away from the kickstarter gear, as
shown, Secure it in place with an E-clip and fit another r
E-clip to the remaining groove in the shaft.

@ Slide the kickstarter shaft bushing onto the
other end of the shaft so that the locating hole is farther >
from the stop lever. Fasten the bushing in place with a . - -

-small circlip. . -/
@ 'g.ul on the kickstarter spring so that the \ il
“hooked" end fits through the slot in the edge of the SR
kstarter spring holder plate. The other end fits into the
{ i_lirbuﬁ the end of the shaft. NOTE: Align the

1-1,“'!“””“" :. /

KI!-‘-KST.Mtﬂn SHAFT



spring end in the hole as shown in the inser. Slip on the
kickstarter spring guide so that the beveled edge is inside
the spring.

ASSEMBLING THE CRANKCASE HALVES
@ Slide the shift drum partway into the upper

vy
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LEVER SPRING
STEPPED BOLT

crankcase half. Slip the three shift forks onto the drum as
shown. Notice that two of the forks are alike except for
the flycutting for first-gear clearance on one. The flycut
fork goes on first, with its flycut edge facing toward the
crankcase wall. Screw in the fork guide pins, each with a
lock plate. Tighten the pins securely and bend up the tabs

2
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1ST GEAR




tes as shown,
pR hckl’ﬂliﬂh the shift drum as far into the case as it
will go, and then install the drum retainer plate. NOTE:
Stake the countersunk head screw in place with a center-

h to prevent its loosening. CAUTION: Make sure the
P:;'s are tight; subsequent loosening of the plate lets the
drum jump sideways, with consequent jumping out of

erratic shifting, and damage to the transmission.
lnsu;ll the spring anchor plate and tighten the screw
securely. Hook the drum lever spring to the anchor plate
and to the drum lever. Fasten the drum lever in place
with the shoulder bolt. NOTE: Loc-Tite the shoulder bolt
fo prevent its loosening. CAUTION: Don't overtighten
this bolt, and check the lever for binding, both of which
result in erratic shifting or overshifting.

@ Position the driveshaftin the upper crankcase
half. Be sure the bearing ring fits inlq the groove in the
ball bearing and the alignment pin fits into the hole in the
needle bearing outer race. CAUTION: If the half ring is
left out, clutch disengagement tension will foree the input
shaft to move in the crankcase assembly. Eventually, this
causes mis-shifting and interference between the first
output gear and the fourth input gear. One symptom of
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such gear interference is a tendency of the motoreycle to
“ereep™ in neutral, but only with the clutch engaged. The
center shift fork must fit into the groove in the driveshaft
third gear as shown,

@ Install the output shaft in the upper crankcase
half. The bearing retaining ring must fit into the groove
in the ball bearing, and the aligning pin must fit into the
hole in the needle bearing outer race. The other two shift
forks fit into the grooves in the output shaft fourth and
fifth gears. Install the clutch pushrod guide with the
projection facing in as shown. The pushrod guide fits on
an alignment pin. Then install the oil seal flat against the
guide, with the marked side facing out,

TESTING THE TRANSMISSION SHIFTING
SEQUENCE

First Gear: Shift the transmission into each gear in
turn to see that they engage as fully as illustrated and
that all the gears wrn smoothly. In first gear. the output
shaft fifth gear moves over to engage the output shaft first
gear. The power path is from the driveshaft first gear, an
integral part of the driveshaft, to the output shafi fifth
gear. splined to the output shaft.
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""\3 _-.0':*-.-._._____
WEAR SPOTS

"

The teeth an this transmission gear are eroded from normal usage.
The transmission was rebuilt when the motorcycle had logged over
25 (00 miles. This gear could not be rensed although only two teeth were

badly eroded.

—
e

|
L o . | |
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LSS il =
: e
- —

WORN AREA

This gear was removed from the same transmission and shows the
mark of an extremely hard shift, If this gear were reused, it would be
noisy, would wear out the gear it meshed with, and might break.

3RD GEAR




Second Gear: In second gear. the output shaf fifth
seldr MOVES back 1o its neutral position and the outpul
“haft fourth gear moves over to engage the output shaft
cecond gear. The _cl'rn-'ce-ha!tl turns ll_tc drnln:-.h;m second
gear, which is splined to it. ‘l he driveshaft second gear
meshes with the output shalt second gear, and it drives
the output shaft fourth gear through the engagement
dogs. The uutputlshal'l fourth gear is splined to the out-
put shaft to turn . 0

Third Gear: In third gear, the output shaft fourth
sear moves back to engage the output shaft third gear.
The power flows from the d_rujl;shult_ o “"". dra_uc.-.hu ft
third gear, which is 5p1|ncld toit. The l.!l'l\'i.‘\h;]!l third gear
drives the output shaft third gear, which turns the output
shaft fourth gear through its dogs. The output shaft
fourth gear is splined to the output shaft. o

Fourth Gear: In fourth gear, the output shaft fourth
gear returns to its neutral position, and the driveshaft
third gear moves over (o engage the driveshaft fourth
ocar. The driveshall turns the ljl:ln\'l."l'«!'l;ill third gear,
which is splined to it. The driveshaft third gear turns the
driveshaft fourth gear through its dogs. The driveshalt

eal7Ld SAT i - - i '.-.ﬂ.l..J
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I'his gear tooth was broken off when a weakened circlip, that should
have been replaced but was reused o save time, came loose and the
trunsmission engaged two gears at once, Note that the tooth to the right
of the missing tooth is cracked,

7
-

OUTPUT SHAFT =p
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CRACKED
ROUNDED —— ' B

The engagement dogs on this gear have rounded badly, and one dog
has almost been broken off by shifting without the clutch. This type of

dumage causes the transmission to jump out of gear on acceleration and
deceleration,

This shift fork is badly burned and abnormally wom. This type of
damage is caused by lack of lubrication or, more commonly, by rounded
dogs on the slider gear the fork controls. The slider is continually
pushing sideways on the fork when that gear is engaged,

fourth gear meshes with the output shaft fourth gear,
which is splined to the output shaft to turn it,

Fifth Gear: In fifth gear, the driveshaft third gear
moves the other way to engage the dogs on the driveshafi
fifth gear. The power flow now is as follows: the drive-

O U

OUTPUT SHAFT
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nH'{ bR

——

ALIGNMENT PIN

i GROOVE s

!-hn_ﬂ turns the driveshaft third gear through its splines.
This gear turns the driveshaft fifth gear through its en-
gagement dogs. The driveshaft fifth gear meshes with the
output shaft fifth gear, which is splined to the output
shafl. Before continuing the assembly, return the trans-
mission to neutral. §

ENGINE ASSEMBLY CONTINUED

@ Install the kickstarter shaft so that the end of
the gear holder fits into the groove in the upper case hall,

and the alignment pin fits into the hole in the bushing. as
shown.

G The hook on the kickstarter return Spring must
go into the groove in the upper case half.

@ Install the collar with the chamfered edge
away from the bearing. Slip the O-ring seal (H1: 22mm.
H2: 24mm, S-series: 18mm) onto the drive (threaded)
end of the crankshaft. NOTE: This O-ring musi be in

good condition or the right-hand crankease could leak,

causing seizure if air is admitted to the crankcase. or heavy
smoking and spark plug fouling if transmission ofl is
stcked in.
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"\1 e :\,\\ NOTCHES

s

@

@ Slide the crankshaft and seals into place, The
HI uses seal number TC326210 on the drive (threaded)
end of the crank and number TC255210 on the alternator
(tapered) end. The H2 uses number TCY36729 on the
drive end and TCY306210 on the alternator end. The notched side of the seal must face the bearing in all cases.
S-series engines use seal number TC326210 on the drive Otherwise, the crankshaft bearing and the connecting rod
end and TCY256210 on the alternator end. NOTE: The bearing will not be lubricated sufficiently and will fail

\

GROOVE

"'..'-“' o Iu- = s-u-u hw %] |

.
) ._.P

l NEEDLE EIEARING RA{:ES

PUSHROD GUIDE
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Carefully lower the crankshaft into the upper
crankease half: The bearing alignment ring must fit into
the groove in the third crankshaft bearing as shown.

@ Apply a litle Kawasaki Super Lock to each
bearing race. This will prevent the bearings from
wworking” in the cases while the engine is running.
CAUTION: Keep the adhesive away from the ofl
holes; blocked oil channels result in engine failure,

@ Apply & thin, even coat of Kawasaki Bond to
{he mating surface of the lower crankcase hall, NOTE:
The mating surface must be as clean as possible. Remove
all of the old sealant before applying the new sealant.

@ Makesure the crankcase joint faces are free of
washers or other objects, then lower the lower crankcase
half into place on the upper crankcase half. Press it down
firmly. Check these items before assembling the crank-
case: Kickstarter: bushing on pin, holder in groove,
5]”5"5 hook in groove. Oil !-'.Fuls: pushed in flush against
the adjacent bearings. Bearing outer races: small—pins
engaged, large—half rings engaged. NOTE: One of the
common causes of unnecessary damage and extra work is
caused by assembling the crankcase with the bearing pins
and rings misaligned. Seat the bottom case half with a
rubber mallet. CAUTION: Don't use force to overcome
the gap at the crankcase joint; instead, remove the bottom
case half and correct any obstruction. Clean and reapply
sealant to the case mating surfaces.

@ Install the 12 large 10mm nuts, each with a
lockwasher, Put on the 15 small 6mm nuts, each with a

DAMAGED
Jockwasher. Using a torque wrench and following the
tightening sequence shown. tighten the large nuts to 23
ft-Ibs. of torque, and then tighten the small nuts to 5

! fi-lbs. CAUTION: Clear the drain holes of any sealant

i blockage; these holes must be open to allow any fuel

overflow or water to drain out of the “valley™ in the top of

the crankcase.

Calpmpne e g
SUUTRT |'ﬂ' L.
oot | o1 :

_

The main bearing on the left has pounded back and forth inside the
“Rkine cases while the engine was running, because @ bearing-locking
Compound was not used during assembly. Slight dumage like this may be

:::hmm main bearing race is cracked or broken, the crankshaft S -—-_
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FITTING THE ENGINE TO THE FRAME
@ Before assembling the engpi .
in the frame. It is much ligh%cr and Ea:?ciul::t'l}g'lusulln
than when it is fully assembled. From the Icr[n-dlcn
the engine into the frame, then insert the mﬂums."i‘- sh
into the mounting brackets. Put the lockwﬂshcm;‘nsbﬁlu
onto the mounting bolts, but do not tighten lhemnd nuty
@ Measure the clearance between the mouns:
brackets on the frame and the mounting Jugs :ntmg
engine, as shown, on both sides, at all three nflher the
engine mounting points, ower
G Insertashimofthe proper thickness in the o.
measured in the previous step. Shims of the folluu%dp
thicknesses are available: 0.5, 0.8, 1.0, 16, ans
2 3mm. For ease of installation, order only “rear” Si’lil‘:’r
they are 18mm longer, making them much easier i.;.
handle. NOTE: Shims were installed ar the factory
starting with the 1974 model H1 frame % H] F-0000] All
H1 frame numbers starting with “KAF” are for 1969-1973

~ e B
Q= O::
@Q o g e
L L IO
PELIT

s
b %

Tighten the crankcase stud nuts In this order.




models. Installation in H2's started with frame
= HIF-09082, and on 82's from frame = 82-26858. All
SI's have the shims installed by the factory. Even if your
machine does not have these shims, they should be in-
stalled to keep engine vibration 1o @ minimum. Without
these shims, the frame brackets take a “set” after the
mounting bolts are tightened, allowing the engine to
loosen in the frame. This can aggravate engine vibration
1o the point of rider discomfort. It can even break the
engine mount frame brackets in some cases,
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@ Install the upper rear mounting bracket and
tighten all the mounting bolt nuts to 25 ft-1bs. of torque.
On S-series machines and H2's, tighten the small mount
bracket bolts at the front of the engine to 15 fi-1bs. of
lorgue.

ASSEMBLING THE RIGHT-HAND SIDE OF
THE ENGINE

@ Temporarily mount the Kickstarter lever on
the kickstarter shafl. Turn the shaft 150°, or almost
one-half turn, counterclockwise. and hold it there. Insert
the kickstarter stop bolt, and then tighten it securely.
Check that the kickstarter lever returns in a clockwise
direction after it has been pushed munlcrc_lwku'isl:. If i
does not return properly. the return spring has been
mounted improperly and the cases must be split again.
See Step @ in the engine assembly section above,
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@ Install the oil receiver into the end of the
output shaft, and secure it with a countersunk head screw
16mm long. Tighten the screw securely. CAUTION: If
the screw is too long, it will pass through the case and
touch 1st gear, which could lock the transmission.

@ Install the gear-change lever collar and the
gear-change lever return spring. NOTE: On early HI's
and on S-series models, the collar is integral with the lever.
CAUTION: The flat side of the spring must be toward the
lever as shown, or the lever will bind.

RETURN SPRING

COLLAR

A

[ ——

STOPPER BOLT

>

™ SPACER

@ Slide the gear-change lever shaft into the
lower engine case so that the return spring straddles the
return spring pin. Hook the ratchet mechanism onto the
end of the gear-change drum. NOTE: Be sure the ends of
the ratchet mechanism spring are turned toward the inside,
Otherwise they might catch on the back of the clutch
during engine operation and be pulled loose from the raich-
et mechanism, making gear changes impossible. Slip the
gear-change lever spacer onto the end of the gear-change
lever shaft as shown. NOTE: The S-series models do not
have this spacer.

— 7;

o 'DISTRIBUTOR DRIVE PINION %'
: .




@ Press the Woodruff key into the keyway in the
drive end of the crankshaft. Slip the primary pinion onto
the end of the shaft. HIl's below engine number
KAE-34101 also have a distributor drive pinion. as
shown. Later H1's have a plain collar in place of this
gear. H2's and S-series engines have a shorter shaft end
that needs neither the gear nor the collar.

@ Install the lock plate with the tang into the
keyway slot, and then screw on the primary pinion nut,
with the flat side facing in. Insert a connecting rod re-
l4ining plate under the small end of the connecting rod of
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the right-hand cylinder, and then tighten the primary
pinion nut to 85 fi-Ibs. of torque

@ Bend up the edge of the primary pinion nut
lock plate. Fit the oil pump pinion lock plate as shown.
Slip on the oil pump pinion so that the tab on the lock
plate fits into the notch in the pinion. NOTE: Early 1969
H1's do not have an oil pump pinion lock plate, and there is
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no notch for the lock plate tab in the pinion. In this case,
the oil pump pinion bolt should be treated with a locking
compound such as Kawasaki Liquid Lock-K or an
equivalent to prevent the bolt’s coming loose. CAUTION:
If the bolt comes loose, the tachometer and the oil pump
will stop working; stop immediately, as major engine

damage is imminent from oil starvation, |

pump pinion bolt with a star washer and i
ft-1bs. of torque.

@b Slip the cluich housing inner thrug

nsert the oil
ghten it g

% : i) W
onto the end of the driveshaft. Then install the .;?:lhcr
bushing as shown. ich
@ Slide the clutch housing into place on h
£

clutch bushing so that the gear teeth on the back of he

housing mesh with the teeth of the primary pinion, |y
stall the clutch housing outer washer and the ciutch-hu‘;
as shown.

@ Install the clutch hub nut lock plate, with the
tang in the hole near the center of the hub, and they
screw on the clutch hub nut, flat side facing in, Tighten
the nut to 85 fi-1bs. of torque on H-series machines and 1o
70 ft-Ibs. on S-series engines, Bend up the edge of the
lock plate to prevent the nut from loosening during en-
gine operation. Check that the hub turns freely without
excessive play.

& Install one separator ring and one friction
plate. The tabs on the plate fit between the “fingers” on
the clutch housing. NOTE: On HI's, the metal tabs of the

[riction plates “hook " outward.

@ Install the rest of the steel and friction plates
alternately, with a separator ring inside each friction
plate. NOTE: On the H2 one friction plate has shorter
tabs. This plate must be the sixth friction plate installed. Its
shorter tabs clear the clutch housing holder ring, which is
installed at the same time. On H1's before engine number
KAE-54101 and 52's before engine number S2E-28226,

7 -

i = . 0




Install the one small-diameter steel plate and one of the large-
diameter steel plates only on H1's before engine # KAE-54101 and S2's
before engine & S2E-28126.

the last plate is a steel one, All others have a friction plate
on the outside.

@ Slip the cluich spring plate pusher into the
hole in the driveshalt. NOTE: On H2's, put the */w-inch
steel ball into the hole first.

® Toinstall the clutch spring plate on early H1's,
before engine number KAE-54101, replace the clutch
spring guides and the clutch springs, and then fasten
them in place with the five bolts and flat washers. Tighten
the bolts evenly in a criss-cross pattern to 5 fi-lbs. of
torque. NOTE: These bolts must be 18mm long. If they are
too long the springs will not be compressed all the way and
the clutch can slip. The bolts can also hit the engine cover.
If they are too short, the clutch will drag and the spring
coils will bind.
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PINION BOLT
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@ Toinstall the clutch spring plate on all models,
except Hl's before number KAE-54101. align it as
shown. NOTE: The splines inside the spring plate fir the
splines on the clutch hub so that the spring holes line up
only in one position. Insert the spring guides (H-series
only) and the clutch springs. and then fasten them in
place with the five bolts and flat washers. Tighten the
bolts evenly in a criss-cross pattern to 5 ft-1bs. of torque
on H-series models and to 3 fi-1bs. of torque on S-series
models,

RiGHT-HAND ENGINE CovER—H-SERIES ONLY

@ On H-series models, position the tachometer
gear in the right-hand engine cover with one small thrust
washer beneath it as shown. Slip the tachometer gear
shaft. with the dnive pin in place, through the engine
cover and the tachometer gear so that the drive pin fits

B -
T.Q_C?'IDMETER GEAR

S5 THRUST WASHER .
1

OIL PUMP
5T THRUST WASHER

into the slot in the top of the gear. NOTE: Be sure the
O-ring is in place.

@ Slip the oil pump gear into place with one
small thrust washer under it, Push the oil pump gear
bushing down over the end of the gear shaft to locate itin
tllu: engine cover. CAUTION: Make sure the O-ring is in
place.

@ For HI models from 1969 through 1971, insert
the distributor shaft from the outside of the cover
through the ball bearing, and then push the drive pin into
the hole in the inside end of the shaft. Place the dis-




Ol PUMP THRUST WASHER

DRIVE GCAR

iributor drive gear on the end of the distributor shaft,
with the shoulder facing toward the bearing as shown, so
that the slot in the shoulder engages the pin in the shaft.
Secure the gear with a washer, lockwasher, and a 6mm

nut.
RiGHT-HAND ENGINE COVER—S-SERIES ONLY

@ To assemble the S-series right engine cover,
position the oil pump gear in the cover with a large thrust
washer behind it. Slip the tachometer drive gear. with the
drive pin installed, into the oil pump drive gear so that
the drive pin engages the nolches in the face of the ol
pump drive gear. Put on the other small thrust washer
and mount the tachometer gear holder on the alignment
dowel bushings as shown. Assemble the tachometer gear
shaft bushing, with the oil seal and O-ring. onto the
tachometer gear shaft, and then push the assembly into
the hole in the front of the right engine cover so that the
tachometer gears mesh.

ALL MopeLs

@ Stick the gasket onto the edge of the crankcase
with heavy grease and put the right engine cover into
place while slowly turning the crankshaft to allow the
£ears 1o mesh.
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On HI's from 1969 through 1971 models, the right eylinder crank-
pin must be as near top dead center as possible. Iastall the distributor
insulator with fts gasket and the distributor rotor, Tum the rotor so i is
aligned as in the inset, and install the right engine cover. This will lecate
the distributor rotor to time the distributor properly.
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@& Be sure the gasket is in good condition and
then install the oil pump. Use lockwashers under the
screw heads and tighten them securely. CAUTION:
Make sure that the Hat on the end of the shaft fits the
notch in the oil pump drive gear shaft. On S-series models,

ot 4_,{ .
R 4 ¢
' #
\

install the oil pump cable holder above i
two Philli P!i-hr:‘.“ad rs,crcw:-;. the oil PUMp wity

@ Install the intake oil line firsy,
oil lines, Be sure there are aluminum wl:l_:;:::: ";W‘Pﬁl
sides of each banjo fitting. On motorcycles wi :n ;
numbers SIE-10965, S2E-41105, H1E-83625, Hop gy
and up, and on all §3’s, a three-way washer that I:Eai
bend-up tabs to lock the banjo bolts in place is usag
top of the banjo fittings. The check valve bolt e 1o
different-sized gaskets. The gasket below the check v.h:
has an 8.5mm inside diameter: the gasket aboye the
check valve has a 10mm inside diameter,

@ Feed the oil pump control cable through the
oil line hole in the oil pump chamber. NOTE: The oil
pump cable is the longest of the four cables coming from
the junction box on the cable from the Iwisigrip. Push the
cable through the adjuster in the cable holder tab g
shown, and then fit the cable nipple into the tang on the
oil pump control lever. Bend the tang over 1o hold the
cable nipple firmly.

@ Fasten the oil pump lever cover in place with
two short screws. CAUTION: Do not overtighten them,
or the plastic lever cover may bresk. Position the dis-
tributor cap with its gasket and high-tension wiring as
shown, and then fasten the cap in place with the two
clips. Tighten these screws securely. The rubber wiring
grommel snaps into place on the engine case. NOTE:
HI's after engine number KAE-54101, and H2's and §-
series units do not have a distributor cap and its high-ten-
sion wiring.

ASSEMBLING THE LEFT-HAND SIDE OF THE
ENGINE

@ Position the engine sprocket on the splines of




the output shaft. The side with the shoulder goes on first.
Fasten it in place with a lock plate and a nut, flat side
facing in. The tab on the lock plate fits into the hole in the
sprocket. Tighten the nut to 85 fi-Ibs. of torque. Fold up
the edge of the lock tab with a chisel. CAUTION: If the
sprocket is installed with the shoulder on the outside, the
drive chain cannot be aligned properly. If the machine has
an endless chain (H1 frame number HIF-00001 and up,
and all H2's), first slip the sprocket inside the chain
before putting it onto the end of the output shaft.
CAUTION: The endless chain cannot be looped over the
engine sprocket after the sprocket is mounted on the
output shaft. There is too little room inside the frame to
get the chain outside the sprocket.
@ Slide the clutch pushrods into the hole in the
the long rod first and then the short one.
@ Slip the clutch release mechanism into the
hole in the engine case so that the lever is to the left as
Fasten it in place with two countersunk head
screws, Tighten them securely.
@ Insert the clutch cable

- 3

through the hole in the

L
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case, and then slip the cable nipple into the slot in the
cable holder as shown. Fold up the tang in the cable
holder so the nipple cannot slip out. Adjust the clutch as
discussed in the next chapter, on clutch and transmission
service.

@ Push the Woodruff key into the slot in the
crankshaft and then mount the alternator rotor so that
the slot fits onto the key. CAUTION: Be sure there are no
pieces of metal stuck to the rotor, inside or out, Debris in
the alternator could damage it during engine operation.
NOTE: For S-series and H1-B ignition assembly, see the

i
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Ignition System section of Chaprer 7. Electrical System
Service.

(@ Position the stator over the rotor as shown. On
some models, part of the alternator cover is integral with
the stator. CAUTION: Be sure the wiring grommet fits
into the notch in the case or it will be pinched. Inspect the
inside of the stator for pieces of metal stuck to the coils.

@ Fasten the stator firmly in place with three
screws and lockwashers on H1 models from 1969 through
1971. On H2's and later H1's, do not use lockwashers,
because they would mar the finish of the cover.

@ Install the signal generator rotor in the alter-
nator rotor so that the pin fits into the notch.

@ Fasten the rotors in place with a long bolt and
lockwasher. Tighten the bolt to 13 ft-Ibs. of torque. Usea
connecting rod retaining plate to prevent the cra
from turning.




@ Fit the alternator cover in place and fasten it
securely. On later models, install the ignition cover with a
gasket.

@ Putthe drive chain over the two sprockets and
join the ends with the master link. CAUTION: The clip
must be mounted as shown, with the open side facing away
from the direction of chain travel. This prevents the open

end from catching on the chain guard or other parts of

the motorcycle and being forced off the chain. A master
link failure on the road can mean a long walk at best or
broken engine cases at worst. CAUTION: Be sure the
clipis firmly seated in the grooves.

@ Install the sprocket cover. CAUTION: Be sure
the wiring grommets fit into the notches in the covers and
the wire loom is short enough that it doesn’t touch the
chain on the engine sprocket.
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@ Install the neutral switch and tighten the screw
securely. Connect the green neutral switch wire by
pushing down the spring-loaded collar and inserting the
bare end of the wire into the hole.

ASSEMBLING THE TOP END OF THE
ENGINE, AND FINAL ASSEMBLY

@) Install a spring steel expander ring in the bot-
tom ring groove so that its ends fit the locating pin.
NOTE: The S-series models do not use this type of ring.
Spread each piston ring slightly, and then slip it over the
top of the piston and into the groove. The cutaways on
the ends of the rings fit the locating pins in the ring
grooves. Install the bottom., all-black ring first. The top

ring has a shiny chrome outer edge.

- R
- R e
NOTCHED ENDS
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@ Slip the small end needle bearing inside the
connecting rod eye as shown.

@ Install one new circlip before putting the pis-
ton on the connecting rod. The gap must be on the
bottom or the op. CAUTION: If the gap is at the sides,
the circlip will be compressed by the inertial forces of the
piston changing direction at the top and bottom of its
stroke. A loose circlip inside a running engine can com-
pletely destroy it in seconds! Also, be careful not to distort
the circlip too much while installing it, as this can cause it
to lose tension and fall out. Hold the piston in place over
the small end of the connecting rod with the arrow
pointing forward as shown in the inset. Install the piston

in.
i @ Install another new piston pin circlip with the

f s <

gap at the bottom or the top. NOTE: A rag stuffed under
the piston prevents losing a circlip into the crankcase
during assembly. CAUTION: If a circlip falls into the
crankcase, it must be removed before going any further.
Repeat steps @& through & in that order for the center
and right pistons.

@ Put a cylinder base gasket over the cylinder
hold-down studs. Be sure the cutouts for the transfer
ports match the crankcase. CAUTION: H-series models
have an oil passage from the crankcase to the cylinder,
The hole in the gasket must coincide with this hole. At the
same time, check H2 cylinders to be sure the oil jet in the
hole is clear. Oil the inside of the cylinder bore and, while
compressing the rings with the fingers, slip the cylinder
down over the piston and into the crankcase.

@® Position a new head gasket on top of each




- =
cylinder, and then install the cylinder heads. Fasten each
with four sleeve nuts. Each sleeve nut has a lockwasher
and a flat washer. CAUTION: Be sure the flat washer
rests on the cylinder head, or the aluminum head would be
severely scarred by the lockwasher.

® Torque the head nuts of all models except the
H2 to 16 fi-Ibs. of torque, The H2 needs 30 ft-lbs. Install
the spark plugs and push the spark plug leads into place.
Each lead is marked “L." “C.” or “R" for its cylinder
position. NOTE: See the specifications section of Chapter
7, Electrical System Service, for spark plug type and gap.
® If the intake manifolds have been removed,
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This blown head gaskel was caused by failing to tighten all the
cylinder head nuts (o the proper torgue.
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remount them. NOTE: The thick gasket is g hegy i

¢ SRR s i Aiulg.
tor. It must be used to keep the carburetors tool, Son
carburetors to be sure of matching them (g tha cmthe
cylinder. On H-series models, the carburetor wim““
vacuum fitting goes on the right cylinder; (he other llh:
are identical. On the S1, the left carburetor has (he .
screw on the left; the other two are identical Onlhcislzr
and 83. the right and center carburetors are the sam
with their throttle stop screws and air screws 1o the g h.:l
Push the carburetors onto the manifolds and tighten the
clamps securely. Sight across the float bow] ﬂangesl:
check that the carburetors are all properly aligned
CAUTION: If the engine is run with these clamps
loose, the carburetors can vibrate excessively, which
pounds the phenolic bushing inside the carburetor
clamp section out of shape. After this happens, the
joint between the carburetor and the manifold cap
leak air, leaning the mixture and causing enpine
overheating and possibly seizure.

# Mount the air cleaner with one long screw as
shown. Slip the rubber air duct into place on the carby-
retors and the air cleaner, and then tighten all the clamps
securely. CAUTION: On S-series models, be sure the
ends of the ducts are properly seated in the air cleaner
housing. If the air cleaner intake hgs a silencer homn onit,
mount it at this time.

@ Grease the shift lever pivot, and then mount
the shift lever. The clamp bolt must be removed. Be sure
to match the S-bend in the linkages shown here. If the
linkage is assembled in a U-shape. the transmission will
shift backward, with neutral at the top and fifth at the
bottom. Tighten the lever clamp bolt securely, and then
fasten the pedal in place on the pivot with a washer and
an E-clip. NOTE: The S-series models and the H2 use the
lefi fooipeg bolt as a pedal pivot. The H1 after frame
number HIF-00001 has a separate boli for the pedal pivet.
Fasten the S-series and H2 pivot bolt, with the left foot-
peg in place. with a 12mm nut on the other side of the
frame gusset. The H1 bolt doesn’t need a nut. Tighten the




pivot bolt 1o 40 f-1bs. of torque. Loosen the two locknuts
on the shift linkage adjuster. CAUTION: On H-series
maodels, the locknut on the engine end of the adjuster has
a left-hand thread. It turns opposite to the normal rota-
tion for loosening. On S-series models, the nut nearest the
shift pedal lever has a left-hand thread. Turn the adjuster
so that the pedal is at the same height as the top of the
footpeg. then tighten both locknuts securely.

@ Mount the muflers going from left to right.
Fasten the header pipes to the cylinders using new gas-
kets and new lockwashers! Do not tighten the nuts yet
\-f)fvf_ .rllh‘ I},"IJ.TA' cisare L‘ﬂ??iﬂl‘t"{,ﬂ'{i‘ mn use |J:ld will nor _;;ﬂ“’
well if reused. The intense heat of the exhaust causes the
lockwashers ro lose their “spring,” and they will not hold
well if used for long periods or if reused. Slip each muffler
into place. Start the bolis into the froni muffler mounts,
but do not tighten them yet. Fasten ecach muffier at the
rear with the passenger footpeg bolts and tighten the
front muffier mount bolts. Tighten the header pipe flange
nuts 1o 3 ft-1bs, of torque on the H1, and to 12 fi-1bs, on
the S-series models and the H2. NOTE: The HI has a
smaller stud size than the S-series models and the H2. Ifan
exhaust flange stud should break on an HI, it must be
replaced with a straight 6mm stud below engine number
KAE-03138. After that number, H1's used stepped 6 X
8mm studs. The 8mm part goes into the cylinder. Now
tighten the clamp screws securely. Loosen the header
pipe clamp ring, and then slide it firmly against the joint
just tightened. Tighten the clamp ring securely.

@ Install the footpegs, each with a large bolt and
lockwasher. Tighten the bolis 1o 40 fi-lbs. of torque
Grease the brake pedal pivot. and then mount the brake
pedal with the cable housing in the tab on the frame. The
return spring can be forced into position with the ends
hooked as shown. by pounding the pedal onto the pivot
shaft with a soft-faced mallet. Secure the pedal with a
washer and a cotter pin.

@ Hook the brakelight switch spring 1o the cable
pivot pin and to the switch as shown. CAUTION: The
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BRAKE PEDAL PIVOT

spring must hook onto the cable pivot pin between the
washer and the clevis to prevent its falling off.

@ Check the oil tank banjo bolt screen for clog-
ging or damage. Put the banjo bolt into the fitting. with 4

washer on each side. and then screw it into the bottom of
the oil tank. On models with plastic oil tanks, push the

MMENT MA

: =)
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tube over the nipple on the bottom of the tank, and then
slide the spring wire clamp into place. Fasten the side
cover over the tank.

@ Slip the kickstarter pedal boss onto its shaft,
with the reference marks made during disassembly
aligned. CAUTION: Be sure the spring and detent bail
are in place in the pedal and work freely. Position the
pedal on the boss, and then insert the pivot bolt. Insert

the clamp bolt and tighten it securely
drop of oil on the detent ball and ar ik
nmi{' the Kicksiarter p.-;.-'”,'ﬁ,u as eas P Pny.' Pointy will
any more oil here will only make a mess. C AUT]I f;iﬂ'g lo;
pedal is mounted at the wrong angle on the i Il. I the
knock a hole in the right engine COver, or shop coulg
effective kick stroke, making starting difficuly, ¢

& Screw in the tachometer cable ring ny,
then fasten the oil pump cover in place with the angd
grommet carefully fitted around the UPper edge of g
cover. NOTE: On some models, this cover & 3

50 ﬁa_l
rubber drain pipe or a rubber plug in the bottom or mll'dr:
the front.

@ Lower the fuel tank into place. Early HI fuel

tanks mount with two bolis in front, which also halg the
amber side reflectors, and one under the frong of the sea;.
Other models have two rubber mounts on each side of
the frame behind the steering head, Channels og the
inner edge of the tank fit over the mounts by sliding the
tank forward. The rear is held in place either by a rubber
strap or by a pin on the bottom of the tank. which fits into
a rubber mount on the frame.

@ Push the fuel line from each carburetor floay
bowl onto an outlet from the fuel cock. On H-series
models, fit the tube from the right-hand carburetor body
onto the vacuum fitting on the fuel cock, Be sure the wire
clamp is in place on each connection,

@ Route the wiring loom from the engine
between the vertical frame tubes above the swingarm
pivol. HI models from 1969 through 1971 have four
single connectors and one triple plug to be fastened. 1972
HI's have six single connectors and one triple plug: 1973
HI’s and all H2's have five single connectors and two




double plugs. All other HI's have two single connectors,
two double plugs, and one triple plug. All S-series models
have one triple plug and two quadruple plugs (even
though one has only three wires). CAUTION: Check the
wiring diagram in the specifications section of Chapter 7,
Electrical System Service, to be sure your wiring is cor-
rect according to the color codes.

Fill the oil tank with a good two-stroke oil
such as Kawasaki K-2. CAUTION: Be sure the oil tank
vent hose or the vent in the tank cap is not blocked in any
way. If the tank is not properly vented, the engine will not
get enough oil and will be severely damaged. Remove the
oil pump cover. Loosen the oil inlet banjo bolt on the oil

.-\,h' £ - b,
LOCKNUT—" / i
A

ADJUSTER

THROTTLE CABLE ADJUSTMENT
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pump and allow the oil to flow out for about two minules.
This will remove any air bubbles from the line between
the tank and the pump. H the flow stops or is sluggish,
check for blockage. Tighten the banjo bolt securely, then
check the outlet banjo bolts for tightness. NOTE: The
H2B has four outlets; all others have three

@ Loosen the locknuts and shorten the cable
adjusters all the way, at the handlebar, on the throttle
and cold-start cables.

ADJU SQ,

A,

COLD=START
CABLE

ENT

GGLD-STAHT CABLE ADJUSTM



106 ENGINE SERVICE

COLD=START CABLE

@D At the carburetors, raise the rubber dust
covers an all six cables. Loosen the locknuts on the
cold-start adjusters until each cable has %" to 4" of free
play. Tighten the locknuts, and then slip the dust covers
back down.

Remove the cable holder clips from the throt-
tle cable adjusters and loosen the locknuts. Screw the
adjusters all the way in to obtain plenty of cable slack.
Turn the idle adjusters, on the H1 and S1. all the way in;

k.-. DUST COVER

THROTTLE CABLE

turn the idle adjusters on the H2, $2, and S3 all th
out. Now the throttle slides are all in the same P‘:i way
completely closed. Lengthen each adjuster upy) "'m_:

cable has the same amount of free play: aboy ff"_h
Tighten the locknuts and replace the cable clips in K"
adjusters. Be sure the cables are held securely b E
clips. Slide down the dust covers. Now readjust lhﬂyﬂl}lu
at the handlebars, Turn the throttle cable adjuster ypy)
the cable has 1" to %" free play. Turn the cold-sian
cable adjuster until the cable has %" 1o 14" free pla

Tighten both locknuts securely. Check the S[rriﬁmig.{.;
section of Chapter 3, Fuel System Service, for the COrregy
setting for your machine, and then adjust the air screws

@ Start the engine and hold it at a steady 15005
2,000 rpm. Hold the oil pump control lever all the way
open as shown, until the exhausts smoke heavily and aj]
the air bubbles disappear from the pressure lines, If the
exhausts do not smoke or the bubbles persist, stop the
engine and check for leaks or obstructions in the line
from the oil tank.

@ While the engine is running, twrn the idle
adjusters out on HI's and S1's, and in on H2's, §2%s. and
53's until the engine idles at a steady 1,300 to 1,500 rpm.
To balance the idle, hold your hand behind each exhaust
pipe to feel the pressure of the exhaust. On H1's and S1's,
turn the adjuster in on a “strong” cylinder, and outona
“weak™ cylinder. On H2's, 82's, and $3s, wn the ad-
juster out on a “strong” cylinder, and in on a “weak”
cylinder. When all three exhausts are equal. switch off
the engine.

@ Only after having made all carburetor adjust-

K"‘"‘" '
A |DLE ADJUSTER

To lower the slides on H1 and 51 models, turn the idle adjusters ull
the way in.



ments, adjust the oil pump. The mark on the oil pump
lever should align with the mark on the pump as shown
when the throttles are just beginning to open. If the
marks do not align, loosen the locknut and turn the
adjuster on the cable under the fuel tank. Tighten the
locknut. CAUTION: Be sure to make this adjustment
accurately. Too lean a pump setting will cause engine
seizure, NOTE: If this serting produces an excessive
amount of smoke on 1969 thru 1971 H1's, the pump should
be readjusted at wide-open throttle so that the dot noted in
the illustration aligns with the mark on the pump body.
Replace the oil pump cover.
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@ To adjust the drive chain, loosen the brake
adjuster, the chain adjuster locknuts, axle nut, and sleeve
nut. NOTE: Some models do not have a sleeve nut. Turn
the chain adjusters until the chain has %" to %" up-
and-down movement halfway between the sprockets. Be
sure the adjuster marks arc on equal divisions on the
swingarm tabs on both sides. This will insure proper
wheel and sprocket alignment for good handling and
long chain and sprocket life. Tighten the locknuts, the
sleeve nut, and the axle nut. Torque the axle nut to 55
fi-bs. on H1 and S-series models, and to 87 fi-Ibs. on

H2's.

v > -"-F
HAIN ADJUSTER
MARKS

s
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on the brake pedal ad- push the brake pedal. The bra _
brake the pedal is dc?’rrrssed :lhnutk‘,i'l'a:;p;.:bﬂ;'l!c! light when
loosen the lower nut on the rear bﬂl'i:c]‘i . It does pey
turn the upper nut as required. Tigh:cng,hl 5|‘”|Ich and
and then check the brake light again to € lower gy
ment has shifted. sec if the adjyy,

@ Loosen the locknut
bolt. then turn the adjuster bolt until the
h the top of the foolpeg. Tighten the
should have about 1" of free travel
it does not, turn the ad-

juster

edal 15 even wit
locknut. The pedal
before the brake is applied. If
juster at the rear wheel. Turn

)

/
BRAKE LIGHT SWITCH j.«'
ADJUSTER NUTS
;-

\

on the ignition, and then
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HT, HIA, H1B, HIC, H1D, H1E, H1F

Bore Diameter

Bore Taper and Out-of-round (max.)
Piston Skirt Diameter

{5mm from bottom of skirt at right
angle to piston pin)
Piston-to-Cylinder Clearance

Top Piston Ring-to-Groove Clearance

Bottom Piston Ring-to-Groove Clearance

Top Piston Ring Dimensions
Bottom Piston Ring Dimensions

Top Piston Ring Groove Dimensions
Bottom Piston Ring Groove Dimensions

Standard

60.015-60.040 (2.3628-2.3638)
0.06 (0.002)

59.975 (2.36122)
0.066 (0.0026)
0.08-0.13 (0.0035-0.0061)

0.05-0.08 (0.0020-0.0035)
Thickness

1.47-1.49 (0.0579-0.0595)
1.47-1.49 (0.0579-0.0595)
Haight
1.58-1.60 (0.0622-0.0630)
1.564-1.56 (0.0607-0.0615)

Sarvice Limit
60.16 (2,3681)

—

0.17 (0.0067)

0.12 (0.0047)
Width

2.4-2.6 (0.0944-0.1024)
1.8-2.0 (0.0708-0.0788)
Depth

2.6-2.8 (0.1024-0.1102)
2,6-2.8 (0.1024-0.1102)

Standard Service Limit

Top Ring End Gap 0.2-0.3 (0.008-0.012) 0.8 (0.031)
Bottom Ring End Gap 0.2-0.3 (0.008-0.012) 0.8 (0.031)
Top Ring Free End Gap 7.0 (0.2786) —
Bottom Ring Free End Gap 9.5 (0.374) —
Wrist Pin Bearing Radial Clearance 0.003-0.022 (0.00012-0.00088) 0.10 (0.0039)
Connecting Rod Side Clearance 0.40-0.50 (0.0157-0.0197) 0.70 (0.0276)
Connecting Rod Radial Clearance 0.025-0.035 (0.00098-0.00138) 0.10 {0.0039)
Crankshaft Runout Less than 0.040 (0.0016) 0.10 (0.0039)
H2, HZA, H2B, H2C

Standard Service Limit

Bore Diameter
Bore Taper and Qut-of-round (max.)

Piston Skirt Diameter
{Bmm from bottom of skirt at right
angle to piston pin)

Piston-to-Cylinder Clearance
Top Piston Ring-to-Groove Clearance
Bottom Piston Ring-to-Groove Clearance

Top Piston Ring Dimensions
Bottom Piston Ring Dimensions

Top Piston Ring Groove Dimensions

Battom Piston Ring Groove Dimensions

Top Ring End Gap

Bottom Ring End Gap

Top Ring Free End Gap

Eﬂlttum Ring Free End Gap

Wrist pin Bearing Radial Clearance
Co""‘““"’l Rod Side Clearance

% #cting Rod Radial Clearance
ankshaft Runout

B

71.0-71.019 (2.7953-2.7960)
0.05 (0.002)

70.946 (2.79314)

0.074 (0.0029)

0.09-0.13 (0.0035-0.0051)

0.05-0.09 (0.0020-0.0035)
Thickness

1.47-1.49 (0.0579-0.0695)

1.47-1.49 {0.0579-0.0595)

Huight
1.58-1.60 (0.0622-0.0630)
1.54-1.56 (0.0607-0.0615)

Standard
0.2-0.4 (0.008-0.016)
0.2-0.4 (0.008-0.016)

8.0 (0.315)

8.0 (0.315)

0.003-0.022 {0.00012-0.00088)
0.40-0.50 (0.0157-0.0197)
0.025-0.035 {0.00098-0.00138)
Less than 0.040 {0.0016)

71.15 (2.8012)

—

0.17 {0.0067)
0.12 (0.0047)
Width
2.9-3.1 (0.114-0.122)
2.6-2.8 (0.102-0.110)

Depth
4.133.33 (0.1233-0.1311)
3.133.33 (0.1233-0.1311)

Service Limit

0.8 {0.031)
0.8(0.031)

0.10 (0.0038)
0.70 (0.0276)
0.10 (0.0039)
0.10 (0.0039)

I —
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ENGINE SPECIFICATIONS [mm. and (in.)]

R
S1A, 518, S1C

Bore Diamatet
Bore Taper and Out-of-round (max.)

Piston Skirt Diameter
{5mm from bottom of skirt at right
angle to piston pin)

Piston-to-Cylinder Clearance
Top Piston Ring-to-Groove Clearance
Bottom Piston Ring-to-Groove Clearance

Top Piston Ring Dimensions
Bottom Piston Ring Dimensions

Top Piston Ring Greove Dimensions
Bortom Piston Ring Groove Dimensions

Standard
45.0-45.016 (1.7717-1.7723)
0.05 (0.002)

44.88-44.92 (1.7673-1.7685)
0.021-0.029 (0.0083-0.0114)
0.09-0.13 (0.0035-0.0051)
0.05-0.09 (0.0020-0.0035)

Thickness
1.47-1.49 (0.0579-0.0595)
1.47-1.49 (0.0579-0.0595)

Huight

1.58-1.60 (0.0622-0.0630)
1.54-1.56 (0.0607-0.0615)

Service Limiy
45.15 (1.7778)

0.17 {0.0067)
0.12 (0.0047)

Width
2.0-2.2 (0.0787-0.0866)
2.0-2.2 (0.0787-0.08686)

Depth
2.466-2.566 (0.0971-0,1011)
2.466-2.566 (0.0971.0.1011)

Standard Service Limit

Top Ring End Gap 0.2-0.3 (0.008-0.012) 0.8 (0.031)

Bottom Ring End Gap 0.2.0.3 (0.008-0.012) 0.8 (0.031)

Top Ring Free End Gap 6.0 (D.24) —_

Bottom Ring Free End Gap 6.0 (0.24) —_

Wrist Pin Bearing Radial Clearance 0.003-0.022 {0.00012-0.00088) 0.10 (0.0039)

Connecting Rod Side Clearance 0.40-0.50 (0.0167-0.0197) 0.70 (0.0276)

Connecting Rod Radial Clearance 0.025-0.035 (0,00098-0.00138) 0.10 {0.0039)

Crankshaft Runout Less than 0.040 (0,0016) 0.10 (0.0039)

52, 52A

Standard Sarvice Limit

Bore Diameter 53.0-63.019 (2.0866-2.0873) 53.15 (2.0925)

Bore Taper and Out-of-round (max.) 0.05 (0.002) —

Piston Skirt Diameter

(5mm from bottom of skirt at right

s_?\ya to piston pin) 52.975 (2.08563) —

Piston-to-Cylinder Clearance 0.027-0.035 (0.0106-0.0138) —

Top Piston Ring-to-Groove Clearance 0.09-0.13 (0.0035-0.0051) 0.17 (0.0067)

Bottom Piston Ring-to-Groove Clearance 0.05-0.09 (0.0020-0.0035) 0.12 (0.0047)

Top Piston Ring Dimensions 1.47-1.49 (0.0579-0.0595) 2.2-2.4 (0.0866-0.0944)
~ Bottom Piston Ring Dimensions 1.47-1.49 (0.0579-0.0595) 2.2-2.4 (0.0966-0.0944)

- Helght Depth

Top Piston Ring Groove Dimensions 1.58-1,60 (0.0622-0.0630) 2.4-2.6 (0.0944-0.1024)

m Piston Ring Groove Dimensions

1.64-1,56 (0.0607-0.0615)

2.4-2.6 (0.0944-0.1024)




ENGINE SPECIFICATIONS [mm. and (in.)]
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52, 52A

Standard Service Limit
Top Ring End Gap 0.2-0.3 (0.008-0.012) 0.8 (0.031)
Bottom Ring End Gap 0.2-0.3 (0.008-0.012) 0.8 (0.031)
Top Ring Free End Gap 6.5 (0.2586) e
Bottom Ring Free End Gap 6.5 (0.256) e
Wrist Pin Bearing Radial Clearance 0.003-0.022 (0.00012-0.00088) 0.10 (0.0038)
Connecting Rod Side Clearance 0.40-0.50 (0.0157-0.0197) 0.70 (0,02786)
Connecting Rod Radial Clearance 0.025-0.035 (0.00098-0.00138) 0.10 (0.0039)
Crankshaft Runout Less than 0.040 (0.0016) 0.10 (0.0039)
§3, S3A
Standard Service Limit
Bore Diameter 57.0-57.019 (2.2441-2.2448) 57.15 (2.250)
Bore Taper and Out-of-round {max.) 0.05 (0.002) —
Piston Skirt Diameter
{6mm from bottom of skirt at right
angle to piston pin) 56.975 (2.24311) —
Piston-to-Cylinder Clearance 0.080-0.088 (0.0314-0.0346) —_—
Top Piston Ring-to-Groove Clearance 0.09-0.13 (0.0035-0.0051) 0.17 (0.0067)
Bottom Piston Ring-to-Groove Clearance 0,05-0.09 (0.0020-0.00356) 0.12 (0.0047)
Thicknass ‘Width

Top Piston Ring Dimensions
Bottom Piston Ring Dimensions

Top Piston Ring Groove Dimensions
Bottom Piston Ring Groove Dimensions

1.47-1.49 (0.0579-0.0595)
1.47-1.48 (0.0579-0.0595)

Huight
1.58-1.60 (0.0622-0.0630)
1.54-1.56 (0.0607-0.0615)

2.3-2.5 (0,0905-0,0985)
1.9-2.1 (0,0747-0.0827)
Depth

2.591-2.641 (0,1018-0.1040)
2.591-2.641 (0.1019-0.1040)

Standord Service Limit

Piston Ring End Gap 0.15-0.35 (0.006-0.014) 0.7 (0.028)

Top Ring Free End Gap 6.0 (0.24) -—

Bottom Ring Free End Gap 8.5 (0.335) o

Wrist Pin Bearing Radial Clearance 0.003-0.022 (0.00012-0.00088) 0.10 (0.0039)
Connecting Rod Side Clearance 0.40-0.50 (0.0157-0.0197) 0.70 (0.0276)
Connecting Rod Radial Clearance 0.024-0.034 (0.00085-0.00134) 0.10 (0.0039)
Crankshaft Runout Less than 0.040 (0.0016) 0.10 (0.0039)




CLUTCH AND TRANSMISSION SERVICE

All Kawasaki three-cylinder models offered for sale o
the general public have had oil-bath-type clutches. The
racing HIR's and H2R's are equipped with dry-type.
.IIr-Ll:l'lflj clutches “I:l!.\ the \H.'I.-1_\].1‘1.' clutch of the
standurd-production motoreyveles will be covered

CLUTCH

The clutch is & multiplate one with alternating steel
and friction plates. These friction plates are turned by
the clutch housing. The tabs on the outside edge of cach
friction plate fit between the fingers on the clutch hous-
ing. The steel plates are splined on their inner edges
These splines enguge the splines of the clutch hub in the
center of the cluteh. The hub is in turn splined 10 the
HEW S‘I’YLI},ELLITCII HUB

e

5
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QIL SEAL

CLUTCH RELEASE
MECHANISM
5

\3

PUSH RODS

transmission driveshaft, The springs of the ¢lutch sprin
plate press the steel and friction plates ogether 1o cr:E-
gage the clutch. The power of the engine is transflerred
from the primary pinion {on the end of the crankshafy)
to the clutch housing. which turns the hub through the
cluich plates. The hub turns the trunsmission Tu‘di.,m.
gige the clutch, o rod pushes through the center of the
hollow drnveshaft and forces the clutch spring plate awgy
from the cluich plates. The plites are separated by nip.
pled circular springs that act on the spline teeth of the
steel plates, Without them the clitch would drag when
the lever was pulled. even though properly adjusted

TRANSMISSION

All three-cvlinder Kawasuki's have constant-mesh,
five-speed trunsmissions in two basic varistions. Esch
shafl has five gears on it. each of which is constantly
meshed with the corresponding gear on the oppesite
shaft. Some of the gears are splined or fastened per-

SEPARATOR SPRING

STEEL PLATE




manently to the shalt and some are free to spin on the
Shaft. On euch shaf. the splined or fixed gears alternate
with the [ree-spinning type. A splined or fixed gear on
ane shaft alwiys meshes with a frec-spinning gear on the
other shalt and vice-versa, Three gears in the transmis-
son. two on the driveshaft. and one on the output shafl
are splined and have circumferential grobves into which

TRANSMISSION 113

cam grooves in its surfiuce which move the forks laterally
when the drum is rotated. Turning this shift drum moves
the forks and. with them, the splined or “slider” gears.
The slider gears have dogs (square or round projections)
on their sides which can engage other dogs or hn]]:s in the
adjacent free-spinning gears. thereby locking them to the
shatt on which they nde. This transmits the rotation of

forks fit, The forks ride on shalls ar on a drum that has the driveshift 1o the autput shaft. Each gear ratio s

SHIFT RATCHET SPRING SHIFT DRUM LEVER

SPRING ANCHOR SHOULDER BOLT

L

SHIFT DRUM LEVER SPRING

ORUM=POSITIONING PLATE

SHIFT RETURN SPRING PIN

SHIFT FORK PIN SHIFT FORKS |

DRIVESHAFT

SHIFT DRUM
HEUTRAL INDICATOR |
SWITCH

NEEDLE BEARING

CIRCL.IP

0%’@}3@ |

4TH GEAR

THRUST WASHERS

NEEOLE BEARING
OUTER RACE
BALL BEARING

ENGINE SPROCKET

THRUST WASHER

IND GEAR

s T80¢e engine, This
tamd the torgue of the
o e H2have al dentical transmissions, The H2 differs in that it s more strongly baill (o withsiaid
ve almost entical tra . ?

] « to this model over the years,
Ban transmission which incorporates the many improvements that Bave been maite to this
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Rear on the output shaft, and the shift pattern places neatral between 15t and 2nd, rather than the unconventional placement below 1st, as on the



selected bﬁ[ moving the splined slider gears sideways to
engage different free-spinning gears, The accompanying
illustrations show how the power is transmitted through
the gears. Only one set of three gears is actually trans-
MItting power at any one time.

The shift drum can rotate to any of six possible
positions to select the five “speeds™ and neutral. The
shift drum is rotated by a ratchet mechanism that hooks
onto six pins in the end of the drum. The shift drum “set
levers™ are spring loaded 1o lock the drum into any one
of the six possible positions. When the shift pedal is
moved. the hooks on the ratchet pull or push on the
drum pins to rotate the drum. When the shift pedal is
released. it returns to its rest position (it is spring loaded)
and the drum is locked into position.

As mentioned previously, there are two basic trans-
missions used in the Kawasaki three-cylinder models,
All the S-series models (S1 through S3) have the same
transmission. The HI and H2 models have a simi-
lar transmussion, but there are almost no interchange-
able parts between the two H-series transmissions and
the S-series transmission. Very few of the same parts are
used in the HI and H2 transmissions, though the trans-
missions are almost identical. Most differences in the H1
and H2 transmissions lie in the different gear ratios
required for the two engines, whose power characteris-
tics are very different. The H1 is essentially a high-speed
engine whereas the H2 is capable of good horsepower
output at relatively low rpm,

There are three principal differences between the
H- and S-series transmissions. The most noticeable
difference is how the shift forks are supported. In the
S-series transmission, the 4th/5th shift fork is carried on
the shift drum and the 15t/3rd and 2nd forks are carried
on a separate shaft (but are still controlled by the drum).
In the two H-series transmissions all three of the shift
forks ride on the drum. The other difference is in the
order in which the gears are stacked on the shafts. In the
S-series transmission. the order (from the right-hand
side of the engine) is Ist, 4th, 3rd, Sth. and 2nd. In

-series transmissions the order is Ist. Sth. 3rd. 4th. apd
Ind. The third major difference in the S- and H-series
iransmissions is the positive neutral finder of the S-.*.:c—
fies. The H-series does not have this feature, because its
shift pattern is slightly different from the S-series pattern
i that neutral is on the “bottom™ of the pattern below

*L instead of between Ist and 2nd as in the S-series.

© pattern makes it easier to find neutral on the H-

%nes machines when idling. The positive neutral finder
the same for the S-series transmission.,

£ positive neutral finder consists of three balls

that reqt i grooves in the transmission output shaft.

mside of holes in the inner circumference of 4th gear.

B:IJ:F- _F“‘"- in this transmission. is moved ol he rlghl'h'

“‘hu'.:ny;lhl gcar. The balls are carried along with 4th ge -_"'

thid 4|hl.'h Mmaved to change gears. The grooves are u:l.'.ﬂr
while he o <40 move to the right to engage Ist ;-!'--'
th eeqr , TOL0TCYCle is stopped, but they will not allow

Eear o move far l.fnl_lugh 1o the lefl so Ih.lT the shalt

T . . p » lefl
UM can rotate far enough to push Sth gear 1o the lefl
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and engage 2nd. In other words, when the motoreycle is
standing still, neutral can be selected from 1st gear or
vice-versa; but the transmission will not go beyond
neutril into 2nd. It stops positively in neutral when
shifted up from Ist gear. However, when the bike is in
motion the output shaft is turning, and the balls are
forced outward by centrif ugal force into the holes in 4th
gear until they no longer engage the grooves in the out-
put shaft. At this time the gear can be moved far enough

to allow the transmission to shift beyond neutral into
2nd.

SERVICING THE CLUTCH AND TRANSMISSION

DISASSEMBLING

The disassembly of both the S- and H-series trans-
missions and clutches is very similar, and it is covered
together in the engine disassembly section of Chapter 4,

CLEANING AND INSPECTING

When the transmission and clutch have been disas-
sembled, wash the parts in clean solvent. CAUTION: Do
not use gasoline or an alkaline solvent. Use a commer-
cially available solvent sold especially for cleaning engine
parts. Gasoline is a fire hazard, and alkaline solvents will
attack the aluminum parts, If a source of compressed air
is available, it should be used to blow the parts dry.
CAUTION: Do not spin the ball bearings with com-
pressed air, as they have no lubricant after being cleaned
and will be ruined. When the bearings have been cleaned

pess. I it I8 less than the service
ihe clutch will slip on accclerution.

Mensure the friction plate thick
limit given at the end of this chapter,
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NOTCHES

BENT FINGERS

The edges of the clutch housing fingers can become notched by the
pounding of the friction plate tabs. The tabs can then catch on the
notches and make the clutch slip momentarily when the cluich lever is
released. Note the bent fingers, caused by trying to hold the housing
from turning with a bar stuck through the fingers while removing the
cluteh hub nut.

' cluteh housing fingers. Too much clearance will make the clutch rattle
Ww%xW?xHMTmmm
se the ¢l  slip because the tabs will hang up the fingers and

and dried, lubricate them with 20- or 30-we;

: ht oj] .
then spin them with your fingers. If they 5Piﬂgfrc:|l.:' 4nd
no grinding Or scraping noises, they are in'“ﬂh
condition. £ood
CLUTCH

If the clutch has been slipping. the most co
causes are worn [riction plates and weakened Spring
Measure the thicknesses of the friction plates gnd O

are them to the wpcuilic:lumns at the end of this chap;t;
If any of the plates are thinner than the service limit. hes
must be replaced. Check the friction plates carefully for
cracks. breaks, or glazing. Each of these problems can
cause the clutch to slip, and in each case the plates mug
be replaced. Measure the clearance between the friction
plate tabs and the clutch housing fingers with the plates
setinto the clutch housing. If the clearance is greater than
the specification given at the end of this chapier, the
plates and possibly the housing will have to be replaced

The clutch housing on S-series models is hard, an-
odized aluminum and can be worn at the fingers by the
friction plate tabs. This wear is in the form of notches
which can catch the plate tabs during engagement and
make the clutch slip momentarily,

Measure the lengths of the clutch springs and com-
pare them to the specifications at the end of this chapter.
If the springs are shorter than the service limit or if the
shortest spring is over 2,0mm shorter than the longest.
the springs must be replaced. CAUTION: Do not shim
the springs to make the clutch “stronger.” The extra
tension will press the clutch release rods together so
tightly that the ends can weld together from the extreme
heat of friction. Also, the clutch pull will be very stiff, and
the clutch release mechanism will wear out in a very short
time, Special stiffer clutch springs, that are sold for racing
use, can also produce these results unless these precau
tions are taken: do not hold the clutch disengaged for
more than a few seconds at a time, and frequently disas-
semble and lubricate the release mechanism with heavy
grease. :

The clutch release mechanism is a nylon screw in-
side a nylon nut. When the screw is turned it travels
inside the nut, pushing on the clutch pushrods. These
rods push the clutch spring plate, and this relieves the

Mmop

ek AT oy 1 st
e their tension from heat and normal




pressure of the clutch springs on the steel and friction
plates 10 allow the clutch 1o disengage. If the release
mechanism is adjusted too tight or if the clutch cable has
no slack, the clutch will slip and wear out prematurely.

Check the pushrods for straightness by rolling them
on a flat surface. The ends of the pushrods should not be
galled. Slight damage can be cleaned up with a fine
oilstone or a piece of fine-grit emery paper on a hard, flat
surface. Do not attempt to repair a badly damaged
pushrod end, as you will remove the case-hardened outer
shell. The softer material thus exposed would wear very
quickly under the extreme pressure present when the
clutch is disengaged.

All H2 models have a %" steel ball between the
end of the long pushrod and the elutch spring plate
pusher. This steel ball must not be worn or discolored: if
it is. replace it. The ends of the pushrods can also be
discolored. If the discoloration is severe, they must be
replaced. The discoloration is evidence of heat buildup
caused by lack of lubrication or by holding the clutch
disengaged for long periods of time. as when waiting ata
stoplight.

The bushing and needle bearing inside the clutch
housing do not ordinarily wear very much. To test for
wear. hold the bushing about halfway out of the rear of
the housing and rock it sideways. If it moves perceptibly,
replace the bushing and the housing.

The clutch gear is fastened to the back of the hous-
ing with rivets and incorporates rubber dampers 1o
cushion the shock of clutch engagement. Twist the gear
while holding the housing. If the gear moves easily, the
entire housing must be replaced, because the rubber
dampers are worn out. If the gear can be pulled away
from the back of the housing perceptibly. the rivets have
stretched. and the housing assembly must be replaced.
The clutch housing comes complete with the gear as a
replacement part.

Inspect the teeth of the clutch gear and primary
pinion for wear marks or erosion. Either type of damage
will cause a whining noise from the primary drive. If

This gear toath was broken off when a weakened clrclip, that should
replaced but was rewsed o save time, came loose and the
M engaged two gears al once. Note that the tooth to the right

have beey

"‘n\-i\\h
of
the missing toath s cracked.
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WORN AREA

This gear was removed from the sume transmission and shows the
mark of an extremely hard shift. 17 this gear were reused, it would be
noisy, would wear oui the gear it meshed with, and might break.

either gear has definite wear marks, eroded or broken
teeth, both gears should be replaced. Minor damage 1o
the gear teeth can be dressed with an oilstone.

TransmiIssION PARTS

Inspect all transmission gears. including the kick-
starter gears. If any teeth are chipped or broken, or if the

eroded from normal usage
cle had logged over

fransmission gear are

when the molarcy
. sed although only (wo tecth were

The tecth on this p
i b
The transmission was ¥
25 (04 miles. This gear could not he rew
hadly eroded.
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BURNED

a

‘This shift fork is badly burned and abnormally worn. This type of
damage Is caused by lack of lubrication or, more commonly, by rounded
dogs on the slider gear the fark controls. The slider is continually
pushing sideways on the fork when that gear is engaged.

faces of the teeth are heavily marked or eroded, the gear
should be replaced. Check that the corners of the en-
gagement dogs are not rounded. If they are. the trans-
mission will slip out of gear under acceleration.
CAUTION: Gears with rounded dogs must be re-
placed. The engagement holes in some of the gears may
have rounded edges as well. These gears must also be
replaced. These kinds of gear damage are caused
primarily by improper riding habits: sudden starts, hard
or incomplete shifts, and shifting without the clutch are
hard on transmission gears.

Inspect the inside diameter of the output shaft Ist
gear and of the driveshaft Sth gear. If the gear is dis-
colored around the hole or if the bushing is worn so that
the small oil dimples have disappeared, the gear must be
replaced. These two gears, more of the time than any of
the other gears, turn at a speed different from the shafton
which they ride. Therefore, they are the most likely to

ROUNDED —~ STIRIL o —— ORACKED

The engagement dogs on this gear have rounded L and
has almost been broken off by shifting without mmm":,::
damage causes the transmission 10 Jump out of gear on scceleration and

Measuring the length of the shift ratchet lever spring. On both -
and S-series machines, this spring should be 27 A0mm to 27.70mm, it is
over 28.70mm, it will not have enough tension 1o hold the shift raiche

hooks against the shift drum pins, This will result in undershifting and
even nonshifting.

show this type of wear. If the gear has discolored (turned
a blue black color around the hole). 1t has overheated
from lack of lubrication, caused by an oil leak. Check the
shafts for the same discoloration and replace them if they
have turned blue black anywhere from heat. The dis-
coloration is caused by the heat changing the hardness
characteristics of the metal's surface. If these parts are
reused. they will wear out quickly, and can cause other
damage at the same time.

The ends of the shift forks that fit into the grooves in
the gears are the most likely spots to wear. To check for
this wear, slip the fork into the groove of the gear it shifts,
and measure the clearance between the fork and the
groove with a blade-type thickness gauge. The clearance
should be 0.05 to 0.25mm (0.0020 1o 0.0098 in.). If the
forks are worn and have slightly more clearance, they are
still usable if the clearance is 0.6mm (0.024 in.) or less, 85
this is the service limit. If the clearance is greater than
this, replace the fork and the gear. The ends of the fork

; f'
/

Measure the length of the shift drum Jever spring. On Heserict
machines, it should be 24.20mm to 24.50mm. 11 it is over 25 S0mm, the
transmission will slip out of or into gear because the drum will be able 10
turn by itsell, On. sachines, It should be 29 S0mm ¢ 20, M0

101t is fonger than 30.70mm, it must be replaced.



i, ...

overheiting caused by lack of
they must t rep:m%- _Chflgt
0 O car as well, ITitis a
discolored, replace it. Check cs;?ns on the forks that
ride in the grooves in the shift drum. If they are notice-
ably worn, they must be replaced to insure smooth, posi-
tive shifting. CAUTION: Bent shift forks cannot be
straightened; they must be replaced.

Many oil leaks can be traced to faulty oil seals.
Check the inner lip of the seal to be sure it is smooth. If
the seal is cracked or torn, it will leak. Check the surface
of the shaft where the seal rubs againstit. If it is scratched
or nicked, it will quickly wear out a new seal.

The transmission shafls must be straight and
smoothly finished all over. As mentioned above, dis-
coloration means overheating. Small nicks and scratches
on the splines or on the seal surface can be repaired, if
they are not too deep, by lightly polishing the affected
spot with a piece of fine-grained emery cloth that has
been oiled. Wrap the emery cloth around a sieel baror a
wrench handle to make it easier to handle.

Inspect the shift ratchet mechanism for cracks, or
bent or broken parts. Extreme wear on the ratchet hooks
or weakened springs will cause poor shifting. Measure
the springs with a vernier caliper. If they are longer than
the specifications listed at the end of this chapter, they
have lost their tension and must be replaced. If the
straight ends of the shift return spring are bent or worn,
the shift lever may not return to center after shifting.
Repluce the return spring if it is damaged,

The shift drum levers hold the shift drum in position
when a gear has been selected. If the rounded ends of the
levers are worn, if the pivot holes or pivot step-bolt are
worn, or if the spring has lost its tension, the transmission
will overshift on both up and down shifis and can slip out
of or into gear at any time.

The return spring pin must be tight in the engine
case or under- and overshifting can result. If the pin is
loose and cannot be tightened, the case threads are
stripped. The most reliable repair (and the most expen-
sive) is 1o replace the crankease set. The top and bottom
halves are not available separately. If this is not feasible.

DRIVESHAFT
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remove the pin and clean the threads and the hole in the
case with an oilless solvent such as trichloroethylene,
Coat the threads with a layer of a permanent thread-
locking compound such as Kawasaki Super Liquid
Lock-K or Loc-tite Formula B. Screw the pin into the
case as ughtly as it will go without slipping. and allow it
to cure for at least six hours in a warm, dry place,

The shift ratchet lever on the end of the shifi shaft
must be tightly fastened in place. If it is not, it may be
welded or replaced. If it is welded, be sure the welding
does not obstruct the bushing that goes inside the coil of
the return spring. and that it does not get on the flat end
of the shift shaft on S-series models, as the flat end bears
againsta boss in the right-hand engine cover to locate the
shaft. On H-series models, the shaft protrudes through
the right-hand engine cover to allow an optional shift
lever 1o be mounted on the right side, The end of the
shaft in this case must not have any weld splatters, or the
oil seal in the right-hand engine cover will be destroyed
and leak oil.

ASSEMBLING THE S-SERIES TRANSMISSION

This section will cover only the assembly of the
S-series transmission. The disassembly of the S- and H-
series transmissions and the assembly of the H-series
trunsmission are covered in Chapter 4.

During transmission assembly. be sure 1o keep all
parts as clean as possible. After the transmission has been
assembled and installed in the upper hall of the engine
crankcase, pour a liberal quantity of good quality SAE
10W-30 motor oil (class SE) over the transmission gears
before joining the case halves. Use the same oil 1o fill the
transmission after the engine has been installed in the
frame.

DRIVESHAFT

@ Install ball bearing number 6205N on the
threaded end of the driveshaft, with the groove facing
away from the Ist gear teeth. Push the bearing solidly
against the gear teeth. Slip the driveshaft dth gear (23
teeth) onto the other end of the shaft. with its en-
gagement dogs facing away from the gear tecth ma-

4TH GEAR
WASHER | BEARING GROOVE
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chined on the shaft. Install a 1.0mm-thick toothed
washer and secure the gear and washer with a new circlip
in the groove closest to the gear. CAUTION: Be sure the
sharp edge of the circlip faces away from the washer. The
sharp edge holds the groove of the shaft better than the
rounded edge. CAUTION: New circlips must be used, as
the old ones lose their tension. I a circlip comes loose, the
transmission could shift erratically or slip out of gear.

@ Install the driveshaft 3rd gear (23 teeth) with
its 6-dog side facing toward the gear just installed.

\ ' CIRCLIP

@ Install a circlip, with its sharp edge toward the
3rd gear. Slip a 1.0mm-thick toothed washer onio the
driveshaft, and then install the driveshaft Sth gear (27
teeth) with its dog engagement holes facing toward the
3rd gear.

@ Install another 1.0mm-thick toothed washer
and then slide the 2nd gear (19 teeth) into p!au.-‘
CAUTION: The chamfered inner edge of the gur
must face the washer just installed. If it is turned
around, the gear will crush the circlip and bend it out
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of its groove during shifts into Sth gear. This would
allow the transmission to slip out of 5th gear.

(® Using circlip pliers, install the last circlip in
the final groove with its sharp edge facing away from the
driveshaft second gear.

® Slide on the caged needle bearing. Secure it
with a small circlip, and then slip the outer race over the
peedle bearing with the notched edge toward the gears

\

K

OUTER RACE NOTCH BEARING

KN

OUTPUT SHAFT

CIRCLIP

on the shaft.
OUTPUT SHAFT

@ Install ball bearing number 6205N onto the
threaded end of the output shaft, with the groove facing
away from the shoulder. Slip the O-ring into place as
shown, and then push on the sprocket spacer until the
O-ring is squccr.cJ’

between it and the bearing.

GROOVE

/N o

SHOULDER
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BEARING
COLLAR SHOULDER

@ Slip the smaller ball bearing, number 6005,
onto the long end of the shaft and seat it against the
shoulder. Put on the collar and a 0.5mm-thick toothed
washer.

® Install the output shaft 2nd gear (34 teeth),
with its flat side against the collar (recessed side away
from the collar).

(3 Put another 0.5mm-thick toothed washer on
the output shaft next to the gear just installed. Secure it
with a circlip in the groove closest to the gear. The sharp
edge of the circlip must face away from the washer.

‘.

@ Slip the output shaft Sth gear (26 teeth) onio
the shaft so that its shift fork groove is facing away from
the output shaft 2nd gear installed instep @~

@ Install a circlip into the next groove with jis
sharp edge facing toward the 5th gear.

Slip on a L.Omm-thick toothed washer. and
then install the 3rd gear (31 teeth), so that its dog en-
gagement holes are facing toward the gears already
installed. ]

@ Add another 1.0mm-thick toothed washer,
then install a circlip in the next groove with its sharp edge
away from the toothed washer,

B e ——
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SMALLER HOLE

@ To install the output shaft 4th gear, position it
on a flat surface with the holes toward the top as shown.
From the inside, insert one steel ball into each of the
three small holes. CAUTION: Do not use grease to hold
the balls, as this will prevent the mechanism from working
properly. The grease will hold the balls out of the slots in
the output shaft, making the neutral finder inoperative
until the grease is melted by the transmission oil, which
could take hundreds of miles of operation.

@ Lower the output shaft into the center of the
4th gear. Be careful to align the shaft so that the balls
align with the slots in the shaft. Now lift the gear carc
fully onto the splines of the shaft untl it is butted
against the 3rd gear. Lay the shaft on its side so one of the
balls falls into its slot. The gear will now be locked onto
the shaft. Check that the gear moves freely back and
forth the length of the slot without binding.

@ Install the st gear (40 teeth) with its recessed
side toward the 4th gear, CAUTION: Check that the oil
hole is open. If it is blocked, the gear could seize on the

shaft.
@ Put on the last thrust washers, The phosphor
bronze (yellow-colored) washer goes on first and then the

steel washer. ; :
@ Slip on the caged needle bearing and secure it

with a circlip. Slide on the bearing outer race with the
notched edge toward the Ist gear.

——
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STEEL WASHER

BRONZE WASHER
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INSTALLING THE SHIFT DRUM, FORKS, AND SHAFTS

@ Slip the shift drum partway into the side of the
upper engine case half, Slide the 4th-5th shift fork over
the drum in the position shown. CAUTION: Be sure the
rib is facing toward the end of the drum with the pins in it.

@ Push the drum the rest of the way into the
upper case half. Position the shift fork about halfway
along the drum, and then insert the pin, long end first,
into the hole in the shift fork boss. NOTE: The pin fits
into the center of the three grooves in the drum. Note the
small hole in the pin, which must align with the hole
through the shift fork boss. Insert a new cotter pin from
the left, and then bend the ends over.

@ Push the grooved end of the shift fork rod into

e

the case, and then slide the Ist gear shify
NOTE: The Ist gear fork has the pin in ling w

ears. Slide on the Zr{d-:i rd shift l{;lrk wi;hrl;:g&:':tfwk
Slide an E-clip into t_I'u: groove in the shafy, and thep o
the shaft all the way into the case. The pins on he
into the other two grooves in the shift drum.

@ Install the drum retainer plate as shown 2
then stake the edges of the countersunk head m:;‘lsl‘:d
prevent their loosening. CAUTION: The screws mugy ¥
no more than 16mm long or they will go through the cag,
wall and lock the 1st gear. Position the drum lever ang
spring anchor as shown, and then insert the shoulder
screw. Be sure the lever moves freely. NOTE: Use onlya
round-headed shoulder screw as shown here. A hex-headeg
shoulder bolt can carch on the gear-change raicher, cqus.
ing erratic or under shifting. A nonshoulder screw or bojy
will prevent the lever from working freely. CAUTION: Do
not overtighten this screw, as it can prevent the lever from
holding the drum in position, which will allow the trans.
mission to slip out of gear and make precise gear changes
impossible. Hook the spring between the levers as shown,
CAUTION: The upper end of the spring must hook
toward the inside, or the end of the spring could catch on
the clutch gear and be damaged. Turn the drum so that
the roller on the drum lever fits into the shallowest notch
in the plate on the end of the drum as shown, so that
when assembled the transmission will be in neutral.

@ Put the oil seal over the sprocket spacer on the
output shaft with the marked side facing out, and then
position the two shafts in the case as shown. The shift
fork on the drum must fit into the groove in the driveshafl
3rd gear. The shift forks on the shaft must fit (from left to
right) into the grooves in the output shaft 4th and Sth
gears. The grooves in the ball bearings on both shafts
must fit the alignment rings in the case. The ncedle
bearing outer races on both shafis have holes that must fit
on alignment pins in the case. Install the clutch pqshroﬂ
oil seal flat against the end of the output shaft with the
marked side facing out.

r(lrk Onlo it

forks fy

=0

1ST GEAR FORK 2ND=3RD GEAR FORK
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SHALLOWEST NOTCH

ADJUSTING THE TRANSMISSION GEAR ENGAGEMENT

After you have completed assembling the trans-
mission shafls and the shifting mechanism, but before
you join the engine crankcase halves, check the gear
engagement in each of the six positions. The gear posi-
tions are illustrated in the photos.

If you have experienced transmission shiftling
problems or if your transmission goes out of or into gear
by itself, it should be adjusted by adding shims (special
washers of certain thicknesses) in some locations. The
following procedures describe how to adjust the S- and
H-series transmissions.

Some extra parts may be needed for adjusting your
transmission. In the S-series procedure, the 0.5mm-thick
washers can be purchased from a Kawasaki dealer as
part number 92024-035; the 1.0mm-thick washers are
bsted as part number 92024-034. In the H-series
procedure, the part numbers are listed as they are
required, as there are different numbers for the washers
used in different places.

ADJUSTING THE GEAR ENGAGEMENT 127

S-Series Models

(@ NEUTRAL. When the transmission gears are
in this position, none of the dogs on the three slider gears
are engaged with the dogs or holes on the adjacent gears.
Check that each shafl turns freely without interfering
with the other. A slight tendency for one shaft to turn the
other is acceptable.

@ FIRST. While slowly turning the driveshaft,
turn the shift drum counterclockwise to shift the gears
into this position for first gear. The shift dogs of 4th gear
on the output shaft should show from the back through
the holes in the Ist-gear output shaft. If they do not,
check that there are two 1.0mm thrust washers between it
and the wall of the case. If the dog engagement is still not
sufficient with two washers, check for a bent shift fork or
a worn shift fork pin.
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(& SECOND. Hold the top neutral finder mech-
anism ball up with a magnetized pin punch or similar
magnet, and then turn the shift drum clockwise until the
gear positions are like this for second gear. There is one
0.5mm thrust washer on each side of the 2nd gear output.
If the 5th gear output does not mesh with it completely,
both washers should be put on the outside of the gear (on
the side toward the engine sprocket), CAUTION: If both
thrust washers are moved to the outside of the 2nd gear
output, Sth gear may not disengage completely in neutral.
Check to be sure this does not happen. Ifit does, you must
leave the thrust washers as they were originally installed
and look for some other problem. Check for a bent shift
fork or a worn shift fork pin. NOTE: Be sure the

bearing-locating ring is in place to hold the shaft in jis
proper position #:uv.-'u.!'h. , :

@ THIRD. Turn the driveshaft slowly and shift
the transmission into third gear. Check that the dogs s
the Sth gear output firmly engage the holes in the
3rd gear output If the 3rd gear outputis too far from the
Sth gear output, it can be moved by changing the thrys
washers on either side of it. Originally the gear has 5
| Omm washer on each side. To move 3rd-gear output 1o
gither side, replace one of the washers with a 05mm
washer and place another 0.5mm washer on the other
side with the original 1.0mm washer. In this manner, the
gear can be moved 0.5mm to either side. CAUTION;
There must be at least one 0.5mm or one 1.0mm thrust
washer between the gear and the circlip. If there isn't, the
spinning gear will force the circlip out of its groove and
two gears will be engaged at once, causing major trans-
mission damage.

@ FOURTH. Continue to fourth gear by turning
the shift drum farther clockwise. In this position, the
driveshaft 3rd gear must firmly engage the driveshaft 4th
gear. The dogs should overlap at least 4.0mm. If they do
not, the driveshaft 4th gear can be moved closer to the
driveshaft 3rd gear by replacing the 1.0mm washer
between it and the circlip with a 0.5mm washer and
adding a 0.5mm washer between driveshaft 4th gear and
the teeth cut into the shaft, CAUTION: If the driveshaft
4th gear is moved closer to the driveshaft 3rd gear, check
that there is at least 1.0mm clearance between the dogs of
the driveshaft 4th and 3rd gears when the transmission is
in neutral. Less clearance than this will cause the trans-
mission to go into two gears at once under operating
conditions. The driveshaft 4th gear must be moved to its
original position to avoid severe transmission damage. If
this is the case, look for a bent shift fork.

® FIFTH. Turning the shift drum one¢ more
notch clockwise will shift the transmission into fifth gear.




|
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In this position, the driveshaft 3rd gear must firmly en-
gge the holes in the driveshaft 5th gear. If they do not,

¢ driveshaft Sth gear can be moved closer to the drive-
shaft 3rd gear by replacing the 1.0mm washer between it
and the circlip with a 0.5mm washer. Add another 0.5mm

washer between the driveshaft Sth und 2nd gears.

CAUTION: Again, make sure there is at least 1.0mm
clearance between the driveshaft Sth gear and the
dogs on the driveshaft 3rd gear when the transmission
is in neutral. If there is not enough clearance, move
the driveshaft Sth gear back to its original position
and look for a bent shift fork.

H-Series Models

@ NEUTRAL. Some H-series models may need
to have the transmission gears shimmed to make them
engage fully and shift properly. This gear position is
neutral. Be sure the shafts can spin independently. A
slight tendency for one shaft to turn the other is normal.

@ FIRST. Turn the shift drum until the gears
are in this position for first gear. If the motorcycle has
had a tendency to jump out of first gear, the output shaft
5th gear may not be engaging the Ist gear output all the
way. Add a 0.5mm washer ( P/N 92022-144) between the
Ist gear output and the outer bearing race. If this makes
the shaft hard to turn, the washer must be removed. The
problem is most likely a bent shift fork or improperly
machined shift drum. The offending part must be
replaced.

@ SECOND. Turn the shift drum another notch,
so that the gears are in this position for second gear. If the
unit has had a tendency to jump out of second, the
2nd gear output may not be close enough to the 4th gear
output. To move it closer, remove the 1.0mm washer
between it and the circlip and replace it with a 0.5mm
washer (P/N 92022-225) on each side of the gear. This
moves the 2nd gear output 0.5mm closer to the 4th gear
output. If the dogs of the two gears now hit each other
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when the transmission is in neutral, the 2nd gear output
must be returned to its original position; the problem is
elsewhere.
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@ THIRD. Now turn the shift drum to the 3rd-
gear position as shown. A tendency to jump out of 3rd
gear is usually caused by the washer (between the
rd gear output and the circlip) spinning with the
3rd gear output and wearing against the circlip. Even-

tually the circlip is forced out of the groove in the shapy
and the 3rd gear output moves far enough awy
4th gear output so that their dogs can no lon
Replace the worn wu.shcr_ with a toothed w
92024-033) that cannot spin.

@ FOURTH. Turn the shift drum 1o
transmission in 4th gear as illustrated. If the trang
will not stay in 4th, the 4th-gear driveshafi may be moved
closer to the 3rd gear drive to allow the dogs 1o engage
fully. Insert a 0.5mm washer (P/N 92022-144) between
the bronze and steel washers on the end of the shaf near
the needle bearing. This moves 2nd and 4th gears drive
closer to the 3rd gear drive. If the shaft turns hard, take
out the shim; the problem is elsewhere. If the shafi turns
freely, but the dogs of 3rd and 4th gears output hit each
other with the transmission in neutral, move the 05mm
washer o a position between the 4th gear drive and the
circlip that holds it in place. This will prevent the gear
from moving on the shaft.

@ FIFTH. Finally, shift the transmission into
this position for fifth gear. To cure a tendency to jump
out of fifth gear, first measure the clearance between the
dogs of 5th and 3rd gears, on the driveshaft, with the
transmission in neutral. If the clearance is less than
20mm, the problem is elsewhere. If the clearance is
greater than 2,0mm, the 5th gear drive must be moved
closer to the 3rd gear drive for better dog engagement.
Remove the 1.0mm washer between the Sth gear drive
and its circlip and replace it with two 0.5mm washers
(P/N 92022-225), one on each side of the 5th gear drive.

¥ from he
EEr Cngﬂ I3
asher (p/y

Put the
Missign

Use this adjuster at the clutch hand lever for small changes in lever
between normal clutch sdjustments. 1t showld be turned all the way

£

the lever bracket st the beginning of the cluich adjustment
procedure.
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CLUTCH ADJUSTMENT

There are actually two adjustments that must be
made 1o assure proper clutch operation. First, loosen the
cable adjuster thumbwheel at the handlebar lever, then
turn the adjuster all the way into the lever bracket to give
as much slack as possible. Next remove the chain case
cover. Loosen the locknut on the cable adjuster. This
adjuster is on the clutch cable under the fuel tank, just
above the carburetors. Turn the adjuster until the arm
on the clutch release mechanism points downward at a
slight angle from the horizontal, about 8 o’clock. Tighten
the locknut. Now adjust the release mechanism itself.
Loosen the locknut, Turn the adjuster screw in until

This is the main clutch cable adjuster. Use it to position the clutch
release mechanism arm at 8 o'clock after the adjuster at the hand lever
has been turned all the way Into the lever bracket.

CLUTCH ADJUSTMENT 131

resistance is felt, and then hold the screw in that position
while tightening the locknut as shown. Replace the chain
case cover,

The hand lever should now have about an inch of
free travel at the ball end before the resistance of the
clutch springs is felt. If it does not, loosen the thumb-
wheel and turn the adjuster as required. If you wish, the
clutch may be adjusted for more cable slack to place the
lever nearer the handgrip. This will help accommodate a
smaller hand more comfortably. CAUTION: Be sure the
clutch disengages entirely when the lever is pulled to the
grip. If the motorcycle is more difficult to push by hand
with the engine off, in gear, with the clutch pulled, than
with the transmission in neutral, the clutch is dragging
and must be adjusted with less cable slack.

e

8 o'cLOCK

The clutch release mechanism is properly located at 8 o'clock fora

correctly adjusted clutch.
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TRANSMISSION SPECIFICATIONS [mm and (in.)]

__‘—--..-___.
H1 MODELS - 2nd ard 4th 5th
; 1.40 1.09 0.92
Gear Ratios [;jﬁl%' (28/20) (25/23) (23/25) ;zﬁﬂw
Standard Servica Limjy
shift Fork
Groove-to-
o 0.05-0.26 (0.0020-0.0098) 0.6 (0.024)
Shift Dru?:‘
sl 24.20-24.50 (0.953-0,965) 25,50 (1.003)
Shift Ratchet
Lever Spring .
Length 27.40-27.70 (1.078-1.091) 28.70 (1.130)
HZ MODELS
19 2nd 3rd dth Gth
Gear Ratios 5217 1.47 1.11 0.92 :
(26/12) (28/19) (20/18) (23/25) {'i%gu_
Shift Fork
0.05-0.25 (0.0020-0.0098) 0.6 (0.024)

24.20-24,50 (0.953.0.965)

27.40-27.70 (1.078-1.091)
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CLUTCH SPECIFICATIONS [mm and (in.)]

H1 MODELS

Spring Length
Friction Plate
Thickness

Friction Plate

Tab-to-Clutch
Housing Clearance

Standard
36.0 (1.417)

2.7-2.9 (0.106-0.114)

0.1-0.4 (0.0039-0.0157)

Service Limit
34.0 (1.339)

2.5 (0.098)

H2 MODELS
Spring Length

Friction Plate
Thickness

Friction Plate
Tab-to-Clutch
Housing Clearance

32.0 (1.26)

2.7-2.9 (0.106-0.114)

0.09-0.40 (0.0035-0.0157)

30.0 (1.18)

2.5 (0.098)

51 MODELS
Spring Length

Friction Plate
Thickness

Friction Plate
Tab-to-Clutch
Housing Clearance

34.5 (1.358)

3.0(0.118]

0.05-0.45 (0.0020-0.0177)

32.5 (1.280)

2.7 (0.106)

52 AND 53 MODELS
Spring Length

Friction Plate
Thickness

Friction Plate
Tab-1o-Clutch
Housing Clearance

28.7 (1.130)

3.0 (D.118)

0.05-0.45 (0.0020-0.0177)

26.7 (1.051)

2.7 (0.106)
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FRAME AND RUNNING GEAR SERVICE

Because the rider’s safety is so dependent on the integrity
and reliability of the motorcycle frame and running gear,
regular maintenance and inspection are required. When
repair is undertaken, care and altention to detail must be
exercised to insure that the motorcycle is roadworthy
after servicing. Before test riding the machine, make sure
you have installed all cotter pins, spring clips, and lock-
nuts on all critical running gear components: front-
and rear-axle nuts, rear brake panel torque link bolts and
pins, brake linkages, and chain adjusters. Inspect the
front and rear brakes for proper adjustment and safe
operation. Check the handlebar clamp bolts for tight-
ness. CAUTION: Loose handlebar clamps will permit the
handlébar to rotate forward during hard braking, resulting
in a serious loss of control.

The most frequently performed service on the run-
ning gear is everyday maintenance such as adjusting the
chain and brakes and inspecting tire pressure. Preventive
maintenance, which is required at longer intervals, has to
do with periodically inspgcting wheel alignment, tight-
ening spokes. adjusting the steering head bearings,
changing the front fork oil, inspecting the brakes, and
tightening bolts and nuts,

If the motorcycle is involved in an accident, care-
fully inspect the frame for cracks and misalignment. In
the event of structural damage. replacement of the frame
is necessary. CAUTION: Reliable frame repair is an ex-
tremely difficult job, Welding, heating, or straightening
the damaged section can result in a weakened frame
structure.

STEERING HEAD

HANDLEBAR

The only service for the handlebar is 5lraightcning
or replacing it. If the handlebar is bent more than 27§
must be replaced. CAUTION: A straightened handlebar
may be so weak that it will break while riding. To
straighten a slightly bent handlebar, slip a 4’ length of
pipe over the handgrip. Wedge the front wheel between
two rigid uprights, then force the handlebar back 1o its
onginal shape.

REMOVING

To disconnect the front brake and clutch cables,
turn the adjuster all the way in until the slots in the
locknut and the adjuster line up with the slot in the lever
bracket. Compress the hand lever, then pull on the cable
sheath while releasing the lever. Swing the cable out
through the slot and drop the cable mipple out of the
socket in the hand lever.

Remove the screws holding the left-hand switch case
together, and then lift the case halves from the han-
dlebar. Remove the bolts that clamp the mastercylinderto
the handlebar, and cradle the master cylinder on top of
the headlight on a rag.

Loosen the screws holding the right-hand switch
case together, but do not remove them. While holding
the handlebar up so it can’t fall on the fuel tank. remove
the four handlebar clamp bolts and the clamp caps. Now
move the handlebar to the left to allow the right-hand

REAR SHOCK MOUNT

FOOT PEG HOLDER

ENGINE MOUNTS
This is the tube type of frame used on S-series models, All others are very similar,



;‘;’i‘sfﬂg:r and the twistgrip to slide off the end of the

Unscrew the mirrors from the clutch and front brake
lever brackets. To remove the cluich and front brake
lever brackets, loosen the bolts, and then slide them off
cach end of the handlcbar. Of course the left handgrip
must bc removed before the clutch lever bracket. If it will
not slide off, pry it away from the handlebar with a
screwdriver, and drip gasoline or solvent between the
grip and hanr.}lcbnr to lubricate it so that it can slide off
easily. If you intend to replace the left handgrip, the old
one should be slit lengthwise with a sharp knife to
remove il.

INSTALLING

Before installing & new handlebar, make sure it has
the same outside diameter as the stock handlebar, %",
CAUTION: Never install a handlebar of a nonstandard
diameter, because loss of control can result from the
handlebar slipping in the clamps during hard acceleration
or braking. NOTE: If a custom handlebar with more
height or width is installed, you will have to install longer
control cables and hydraulic lines at the same time. Check
your local and state ordinances for maximum and min-
imum handlebar height and widrh.

Slip the clutch and front brake lever brackets onto
the ends of the handlebar. Lubricate the right end of the
handlebar with grease. Holding the handlebar over the
tank, slip the right switch case and twistgrip onto the
right-hand end of the handlebar, Hold the handlebar in
position and install the handlebar clamp caps and bolts.
Rotate the handlebar to your preference and tighten the
clamp bolts to 12-15 ft-1bs. of torque.

Assemble the halves of the left-hand switch case on
the left end of the handlebar. Lubricate the lefi-hand
gnp with gasoline or solvent, and then slip it onto the left
end of the handlebar. Push the left-hand switch case
dgainst the left-hand grip, then tighten its screws se-
curely. Push the twistgrip as far onto the right end of the

Thii
tony m:::ﬂ “Ylinder clamp cap has a lug on it that properly posi-
10 the ywigey 1 Hlinder. CAUTION: If the master cylinder is too close

€A%, the brake lever's travel will be restricted.
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Handlebar clamps must have even, equal spaces at the front and
rear when they are mounted. Torque the bolts to 12 ft-Ibs. on S-series
madels and 150t-lbs. on H-series models,

handlebar as possible without the twistgrip rubber
touching the end of the handlebar, and then tighten the
screws so that the switches are in a convenient position.
Hold the master cylinder in position on the han-
dlebar and install the clamp cap and bolts. The lug on the
side of the clamp cap is designed to locate the master
cylinder the proper distance from the twistgrip housing.
Rotate the clutch and front brake lever brackets (and/or
the master cylinder) to your preference, then tighten the
clamp bolts to 4.5 fi-1bs. of torque. Install the mirrors.

TWISTGRIP

To remove the twistgrip. first remove the case

hen push the cable ferrule
wistgrip in the direction
throttle housing over

Slide the twistgrip onto the hnn?dlrbu.tr;:
into the hole in the twistgrip reel, Turn

shown to take up cable slack, position the upper

the reel, then install the Screws.
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nd allow them to hang
urn the WISLErip so
the twistgrip
and earlier is

screws. Separate the case halves o
by their attached wiring and cables. Tur
that the cable nipple can be removed from
reel. The cold-start cable on 1972 models
removed in the sume manner.

If the switches or wiring need to be re
entire twistgrip housing must be replaced. Remove the
headlight from its shell by taking out the Iwo wn:w.-u
from the bottom of the chrome ring or out of the lower
rear portion of the shell. Unplug the headlight and put it
in a safe place. CAUTION: If you allow the headlight to
hang by its wiring, it could easily pull loose and hruuk.
These are special headlights, available only from Kawia-
saki dealers, and are much more expensive than au-
tomotive-type headlights. Unplug the right-hand switch
case wiring inside the headlight shell. T his includes a
single black wire to the engine stop switch on 1973 and
later HI models. and 1974 and later H2 models. To
remove the lower case half from the throtile cable (and
cold-start cable on some models), loosen the cable elbow
locknut, then unscrew the elbow out of the case half. The
elbow is part of the cable housing and stays with the
cable.

If you wish to replace the twistgrip rubber on 1973
and later models, you must replace the entire reel-and-
grip assembly. The plastic reel is molded into the rubber
during manufacture. If you plan to use a custom gnp
rubber, the old rubber can be removed from the plastic
reel by slicing it lengthwise with a sharp knife
CAUTION: Be sure to use an adhesive designed for
use with plastic to secure the new grip rubber to the
reel. Il the grip rubber pulled off during hard ac-
celeration, you would lose control. Earlier models use a
metal reel that is a tight slip-fit into the prip rubber,
NOTE: A wwisigrip rubber has a larger inside diamerer

plucud. the

than a left-hand grip rubber, to accommodare he real

I'o assemble the twisigrip anto the handlebgr stan
by pushing the wiring through the hole in the back of the
headlight shell and securing all the items you diseon.
nected during removal. There should be ‘one plastic
multiprong connector on most units and one additiong)
black wire on 1973 and later HI models and 1974 and
later H2 models. Models from 1969 through 1972 have
no wiring to the right-hand case. but they do haye a
cold-start cable in addition to the throttle cable. Insent
the ends of the control cables through the threaded holes
in the lower case half. The throttle cable 205 inlo the
larger diameter end of the case. Serew the cable elbows
about halfway into the case. Lubricate the end of Ih;r:
handlebar with grease and slip the cold-start lever-and.
reel assembly onto it. Insert the cold-start and throje
cables’ nipples into the sockets on the lever-and-reel gs-
sembly. Push the end of the cold-start lever through the
slotin the lower case half, then fit the lower case half onta
the handlebars from below so that the throttle cable reel
fits into the larger diameter section of the case. Fit the
upper case half and insert the screws, CAUTION: On
models with wiring to this case, be sure the wires are not
pinched during assembly. Rotate the case to position the
switches, ete., conveniently, and then tighten the screws
securely. CAUTION: Remember that the outer end of the
grip rubber must not drag on the end of the handlebar,
This could stick the throttle open.

STEERING STEM

The steering stem is the kingpin of the motoreyele’s
frame, because it handles the steering and front suspen-
sion forces. Both ends of the stem are supported in the
frame by uncaged ball bearings, to reduce steering fric-



tion. The bottom triple clamp is welded to the battom of
the stem, whereas the top tnple clamp is secured to the
top of the stem with a large nut or bolt. The steering fork
lock is an integral part of the bottom triple clamp or the
3:|etnn5 head jf:clmgl of the frame. On some models
there 15 an adjustable friction-t steering damper
mounted below the bottom triple gﬂ:np to sluﬂp stcl:rli):g
oscillations caused by high-speed riding on uneven sur-
faces. It has an adjustment knob at the top of the stem.
Other models use a hydraulic-type telescopic damper
between the bottom triple clamp and the frame for the
same reason. This type is adjustable by a knob on the
rear end of the damper unit. Some models have both
types of steering dampers installed at once,
CHECKING THE BEARING ADJUSTMENT

To check the steering bearings for excessive clear-
ance. apply the front brake and push forward on the
handlebar. I the top triple clamp moves away from the
fuel tank or the steering stem clicks, the steering bearings
are too loose. To check the bearings for an excessively
tight adjustment, park the motoreycele on the center stand
and sit on the seat so that the front wheel is clear of the
ground. The handlebar should fall easily from lock to
lock. Tight bearings are evidenced by binding or catch-
ing. NOTE: Intermittent binding of the steering bearings
indicares corrosion or cracking of the sreel balls, which
must be replaced.

ADJUSTING THE BEARINGS

Itis best to remove the fuel tank to gain access to the
steering bearing adjustment nut. Loosen the center
clamp bolt on the top triple clamp (not found on HI.
HIA. and H1C models) and the top triple clamp stem nut
or bolt. Tighten the bearing adjuster nut with a hook
spanner until the steering is stif. and then back it off just
enough to eliminate any bearing drag. Hold the adjuster
nut in this position while tightening the stem nut or bolt.
Tighten the center clamp bolt on the top triple clamp.

o

CABLE NIPPLE

>

E
RICTION sPRING

o the cold-start cable by inserting it into the drum and hooking
010 the bottom of the reel. Weap the cable around the lever
"‘!u..“z:hi“! ihe lever into thee drum. Take care to prevent ja‘m‘-’
T the iy between the lever and the drum base or the lever will bin
the druay s tightened. NOTE: The friction washer can be left out '..!
s Prevent i r!m the lever must be held open for a rich mixture; this
M"‘l the engine,
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REMOVING

Support the motorcyele on the center stand, then
take off the fuel tank and handlebar. Remove the head-
light from its shell and take off the shell from the forks.
NOTE: On some models, the shell is supported by the turn
signals. Remove the speedometer cable from the front
hub, and then disconnect the brake cable, Loosen the
axle clamps or axle nut. then remove the front wheel.
Remove the front fender by taking out the bolis holding
it to the fork sliders. Remove the steering damper(s), if
used. Loosen all three top triple clamp bolts. then remove
the stem nut or bolt and the fork tube top bolts (on HI,
HIA, and HIC only). Loosen the bottom triple clamp
bolt on the right fork leg and the turn signal clamp bolt,
then slide the fork leg out. Store the fork leg in an upright
position. and reinsert the top bolt to keep out dust. Pull
the fork cover, turn signal clamp, and any spacers,
washers, or chrome covers out from between the top and
boltom triple clamps. On disc-brake models, remove the
two bolts holding the disc brake caliper assembly to the
left fork slider, and then remove the hydraulic fitting
from the bottom triple clamp. Remove the entire hy-
draulic system from the motoreyele in a unit to eliminate
the need for bleeding the system during assembly.
NOTE: On some models, the hydraulic firting is built info
the bottom triple clamp, and on these models the hydraulic
lines must be removed. They will need 1o have the hydraulic
system bled during assembly. Now loosen the bottom tri-
ple clamp bolt on the left side and slide out the left fork
leg. Pull the fork cover, turn signal ¢lamp, and any
spacers, washers, or chrome covers out from between the
top and bottom triple clamps. Remove the speedometer
and tachometer cables from the bottom of the in-
struments. then lift the top triple clamp, complete with
instruments, off the top of the stem. While holding the

HOOK SPANNER WRENCH

- h & spannct
o the locknut wit
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bottom triple clamp up, remove the steering bearing ud-
Juster nut. Hold the top bearing race down and slowly
lower the steering stem/bottom triple clamp assembly
out of the steering head so as not to lose any ball
bearings. Carefully lift the top bearing race, then remove
the balls from both ends of the stem,

CLEANING AND INSPECTING

Wash the parts in solvent and blow them off with
compressed air. Wipe old grease and dirt out of the
bearing races inside the steering stem head on the frame
with a cloth soaked in solvent. Inspect the steel balls and
all four beanng races for signs of rust, wear, chips. or
crucks. Replace all four of these parts if any component is
damaged. Hold a straightedge alongside the stem to
check for bending. Lay a straightedge across the two
flanges on the bottom triple clamp to make sure they are
in line. Check the bores in the bottom triple clamp for
signs of [retting or uneven contact with the fork tubes,
Inspect the welded joint between the steering stem and
the bottom triple clamp for signs of failure, Check the
underside of the top triple clamp for hairline cracks,
NOTE: These paris are not affecred by wear as much as
being suscepiible to damage from the momentary stresses
resulting from a collision or accident. CAUTION: Replace
any part with questionable structure integrity. A weak-
ened triple clamp can separate during hard braking or
comering, and damaged steering bearings can bind or
lock up without warning.

REPLACING DAMAGED BEARING RACES

To remove the two bearing races from the steering
head. use a long rod and a hammer to punch them out.
Remove the race from the bottom of the steering stem by
inserting a chisel between the race and the bottom triple
clamp. Tap the chisel lightly all around the race to lift it

free
N \.

R
>

> DIMPLES
(=

4\

\

\'\ it

This i
‘hﬂn an ouler yy

4 the instant of impact,

il ecering bearing race from an H1 that was invelved
besrj <ollislon. Note the dimples pounded into the race by the ball
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Remove the bottom race from the steering stem with s hammer and
chisel, Wedge the ¢hisel in beiween the bottom bridge and the base of
the bearing race and use light blows of the hammer, CAUTION: Be
carelul not to nick the steering stem with the chisel, which could weaken
the stem by setting up u surface stress point,

Install mew bearing races with a hammer and a
bearing driver. The bearing driver must push against the
outside edges of the steering head races and against the
inside edge of the bottom race on the steering stem.
CAUTION: Make sure the bearing races are fully seated
after installation, or the steering adjustment can loosen
while riding.

INSTALLING

Use plenty of thick, waterproofl grease on the steel
balls and bearing races. Install nincteen 4" balls in the
top steering head bearing race, and nineteen 4" balls in

(&)

N P oin puncH

« frame steering post by punch-

s in the
Remove the iwo bearing races in ! oo
ing them out with a hammer and a steel rodd. Seat the end of the

inst the exposed edge of the race, ot an (he frame collar.
ngams
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 Crasssection of the steel slider fork used on drim front brake
_-M'ﬂ!'whﬂtthﬂMﬂmmmhglhm
trolled by the oll seal, wherens leakage between the slider bushing and
the slider bore Is trapped by the O-ring seal,

the bottom steering stem race. CAUTION: Dy poq use
more than nineteen balls in either end of the bearing ey
though there seems to be room for one more, o e
steering bearings will bind. Set the topmost race gy 0p of
the bearings in the steering head 10 hold them i place
while carefully lifting the steering stem into position Put
the dust cover over the top of the stem. then thread on the
adjuster nut finger tight.

Set the top triple clamp with instruments on the
steering stem, but do not push it all the way down, Insert
the lefi-hand fork cover with the turn signal clamp (ang
any spacers, washers, or chrome covers that wepe
removed) between the top and bottom triple clamps. Sl
the lefi-hand fork leg into the triple clamp assembly and
snug the bottom triple clamp bolt. Fasten the hydraylic
fitting to the bottom triple clamp (or connect the hy-
draulic lines). Route the hydraulic line 1o the masger
cylinder so it will go over the top triple clamp. Fasten the
caliper unit to the left fork slider and tighten the bolis 1o
20 fi-1bs. of torque. Position the right-hand fork cover
and turn signal clamp (with any spacers, washers, or
chrome covers that were removed) between the top and
bottom triple clamps. Slip the right fork leg into the triple
clamp assembly and snug the bottom triple clamp bolt,
Install the fork tube top bolts (if they were removed) and
tighten them. Push the top triple clamp down. then install
the top stem nut or bolt. Tighten it securely, Make sure
the tops of the fork tubes are flush with the top triple
clamp, and tighten all three top triple clamp bolts. Now
tighten the lower triple clamp bolts. Install the headlight
and handlebars, and then connect the wiring. Install the
steering damper, if used. Be sure to bleed the front brake
hydraulic system as deseribed later in this chapter.

FRONT FORK

The front fork supports the front of the frame and
cushions it from road bumps. Two different types of
internally sprung telescopic forks are used. They are
differentiated by the fork slider material, steel of
aluminum.

STEEL SLIDER FORKS

Steel slider forks are used on the HI. HIA, HIC.and
S1 models. These also have a drum-type front brake. The
springs that support the weight of the vehicle are inside
the fork tubes. The top ends of the springs are held down
by the bolts on the top ends of the fork tubes (on the top
triple clamp). The bottom ends of the springs are p
upward by stuff, rodlike spring holders in the centers of
the steel sliders. Each spring holder is an integral part of
the slider and reaches from the bottom of the slhider 1
within an inch of the top. The inner tube is chrome plat
on its outer surfiace to make it resist the uplnd'd""""
rubbing motion of the slider, The top end of the ;:Iidt:
has a metal bushing inside it that bears against the inn¢
tube. The bottom end of the inner tube has & m e
bushing on it that bears against the inside of I!INM n.
Thus the two tubes (the inner tube and the slider) ﬂlﬂ
telescope up and down on cach other, with the Spring
hold them extended. p

To damp the natural bouncing action of the spring:



a hydraulic damping mechanism is incorporated in the
inner tube. The fork leg is full of oil which is forced
through small metering holes and one-way valves in the
inner tube to control the bounce of the spring.

[ISASSEMBLING

To disassemble the fork legs, first remove the front
wheel and fender. To do this, disconnect the front bruke
and speedometer cables. Remove the axle cotter pin,
then unscrew the axle nut. Loosen the axle clamp bolt
and pull out the axle. The wheel will drop straight down
out of the forks. Remove the four bolts holding the
fender brackets to the fork sliders.

Loosen the top triple clamp bolts (S1 only), and then
remove the fork top bolts. CAUTION: These bolts hold
the fork springs under compression. Hold them down
while removing them to prevent their threads being

ripped. Use a strap wrench to remove the ring nut on
the top of the slider. Slip the slider down and off the inner
wbe. The fork spring will come out with the slider. Pour
the ail out of the slider. Loosen the lower triple clamp
holt. then pull the inner tube out of the triple clamps. If
vou remove only one side of the forks at a time, the
headlight assembly will not have to be removed.

INSPECTING

Clean the inside of the slider with solvent. The bore
should be smooth, with no scratches or worn spots. Feel
the lip of the seal with your finger to check for cuts or
roughness, which indicates that replacement is necessary.

Check the piston and valye on the lower end of the
inner tube. The valve plate should be free to move up
and down slightly. The outer surface of the piston should
be smooth, with no scratches or worn spots. Pull the slide
bushing off the inner tube to check its inside surface
which should also be smooth, with no scratches or worn

. spois. Roll the inner tube on a flat surface to check for
bends or flat spots. Inspect the surface of the inner tube
. Grefully for scratches, nicks, pits. or peeling chrome,
which will ruin the fork seal.
: Mmu!c the free length of the fork spring to check
or weakening because of age and use. Compare this
l;I;im:-u:‘a:r\t|:-r!l 1o the specification at the end of this
Y sp;?:"- lf_llbl: less than the service limit, both fork
¥ e ffrh“,‘m replaced to balance the spring effect in
4 Astupng

F mm(:{c!g": :[:'_“""3 decided to replace !hc fork oil seal,
@ Py the ka]lmhp that holds the seal into the ring nut.
Al toungd !-fru:':l' I"”'lh Aan appropriate tool such as a
j.ﬁ}_ Place wi ah ST (-{"qun_v drive the new seal into
PR prot ammer, using the old seal as a tool. The old
l;j’ hampe, B:ﬂ the new one from being damaged by the
Lo ! . w;ul:: the new seal is seated securely. then
C.¥) Momenq Sher and cirelip. Pull the O-ring out of the
hf*lf rhl NoT : Fj:‘f“léﬂul.:lnd then push a new one into
Tfﬁ‘  Job mye rmig:- e oil or grease on the O-ring will make
L ) 2l

M 21:1:; n_lh: :ang holder rod, large end first, into the
¥ j Eow I‘ﬁ,kpl-m” end of the inner tube lightly with

o : !
¥ " then slip it into the slider so that 1t 0ts
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oider fork used on disc brake

Cross-section of the aluminum A
models. During the rebound stroke,
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‘hrm:c:i‘:.: |.|'|p jounce dumpening 14 soft as compared wit

valve .
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shown here, the shut

presses the oil in the rebound
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over the end of the spring holder. Shide the metal bushing
down over the inner tube and seat it firmly 1o the
shoulder in the slider. Ship the ring nut on the sume way
and screw itsecurely anto the slider, Push the rubber dust
seal down over the inner tube and onto the ring nut
Replace the fork leg in the triple clumps. and then
tighten the bolts securely. Drop the spring into ”I.l: imner
tube. then pour in the amount of SAE 10W fork o1l

FORK TOP BOLT

\
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PISTON
INNER
TUBE CIRCLIP
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- An exploded driwing of ithe aluminum slider Iype forks used

;
w fels with u dise front brake. Later models haye a slightly dlllmmd:
dumping mechanism,

recommended in the specifications at the
chapter Push the fork top bolt down 1o
threads from being stripped while serewing it

ALUMINUM SLIDER FORKS

Aluminum slider forks are used on all m
1972 on. except the 81 models. which use ::::‘:bljrgm
forks. The springs that support the weight of the rnnlt i
cycle are inside the upper (or inner) fork tube. They s
fork tube is a close fit inside the aluminum slider, Theio
ends of the springs are held down by balts screwed into
the upper ends of the inner fork tubes. The lower end:
rest on “fork cylinders™ inside the sliders. The I'uﬂ:
cylinders look like long rods reaching from the botom of
the slider up into the inside of the inner tube. Op the
upper end of the fork cylinder is a piston that fiig the
inside of the inner fork tube, The fork SPIINg rests on 1o
of the piston. As the front of the motorcycle rises nnﬂ
falls, the mner tube telescopes in and out of the fork
slider. The spring holds them extended.

To resist the natural tendency of a spring to bounce
the bottom of the inner tube has a valved piston that fits
closely around the fork cylinder. Oil inside the fork legis

end af this
Prevent jig
Inli.ii'.l‘-“:E

r

FORK TOP BOLT
TGP TRIPLE CLAMP
FORK COVER ‘[ >

£

SPRING |

SPACER
e | ™

SPRING CAP———*

BUSHING

EERING STEM
ST oM

T
INNER TUBE T"#.L‘.‘.E’i’mw

&DUST COVER

OlL SEAL

SLIDER —

g RING NUT
O=-RING

DRAIN SCREW ¥i

An exploded drawing of the steel slider type farks used on SI&
STH.SIC, S2 HI, HIA. and HIC models.
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forced back and forth through the valved piston. inside
the fork cylinder, and through the fork cylinder piston
and into the spring chamber to control the spring bounge.
Because these parts are bathed in oil. they seldom wear
out. If the oil Ieaks out of the fork past the seal between
the inner tube and the slider. the loss of damping action
and the oil mess will signal the problem before any
damage can oceur, z
DISASSEMBLING

The forks are casily disassembled if the fork seals
need 10 be replaced. To disassemble the fork legs, start by
removing the front wheel. Take out the speedometer
cable, loosen the axle clamp cap nuts, remove the axle
clamp caps. and then drop the front wheel straight down
and out of the forks, Remove the four bolis holding the
fender brackets to the fork slider and the two bolts
holding the caliper to the left-hand slider. Fashion a wire
hook to hang the caliper unit from the handlebar. If the
caliper is not removed or disassembled, the system will
not need to be bled during assembly. Remove the small
screw al the bottom of each slider to drain the oil.

(@ Loosen the top triple clamp bolis, then remove
the top fork bolt as shown. Use a hooked piece of wire 1o
pull out the fork spring and any spacers or seats. Keep
them in order so you can install them correctly.

@ Usean Allen wrench to remove the bolt from
the bottom of the slider. CAUTION: Do not lose the
washer on this bolt. Remove the slider by pulling it
straight down and off the end of the inner tube

® Usea pairof circlip pliers to remove the circlip
from inside the end of the inner tube. The fork cylinder
will now slide out of the inner tube. CAUTION: Do not
remove the loose parts from the fork cylinder. If any of
them need replacement, the entire assembly must be pur-
chased. If there is no conical aluminum compression
stopon the bottom end of the fork cylinder, itis inside the
fork cylinder. Dump it out and clean the slider in solvent
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Measure the fork spring free length and then compare it fo the
specifications given at the end of this chapter,

INSPECTING

Feel the lip of the seal inside the slider with your
finger to check for cuts or roughness, which indicates
replacement is necessary. Look at the inner surface of the
slider with a flashlight. It should be smooth and shiny,
with no scratches or worn places; otherwise it must be
replaced. Inspect the piston on the end of the fork
cylinder. If it is scratched or shows signs of wear. the

damaged fork slider,
mnmlhloﬂdtmlﬂmudunummm.um:

entire fork cylinder must be replaced. The replaceme

cylinder will include all of the d:lmpmg rntchunl"l
parts. Wear or failure of these parts is unheard of R“n
place them only if they are obviously broken (com 3
them with the parts from the other fork leg) pare

Loosen the lower triple clamp bolt, then remoye th
inner tube. Roll the tube on a flat surface 1o check I'ut
bends or flattened spots, which would cause the forks l-r
seize. Inspect the outer surface of the tube for serago S
pits, peeling chrome, or worn spots which would ry
new fork seal.

The fork springs gradually weaken with use and age
Measure their free length and compare it 1o I]!:
specification at the end of this chapter. If one spring is
shorter than the service limit, replace both Springs (o
balance the front spring force.

Iches,
in the

ASSEMBLING

(@ To replace the fork seal, first pull off the rub.
ber dust cover, then remove the retaining ring and
washer inside the end of the slider. CAUTION: This ring
is under tension. Do not let it get away.

@ If the seal must be replaced. pry it out with a
suitable tool such as a large screwdriver with a slightly
rounded tip. CAUTION: Take care not to damage the
soft aluminum slider. Use the old seal as a tool with &
hammer to drive the new one into place. The old seal will
protect the new one [rom the hammer and distribute the

RETAINING RING



force of the hammer blows evenly.

@ When the new seal is fully seated, insert the
washer (shown here) and the retainer ring, which fits into
a groove at the top of the slider. CAUTION: Be sure the
ring fits properly into the groove, If it does not, the seal
will work its way out and the fork leg will leak oil,

(@ Push the rubber dust cover down over the end
of the slider. Be sure it fits into the groove on the outside
of the slider. NOTE: Early types of dust covers have 4
single taper angle. If possible, use the later types of dust
covers with a double taper; they will do a much better job.

(® Insert the fork cylinder into the bottom of the
inner tube. If the fork cylinder piston has a phenolic ring
around it, the cylinder can be inserted by tipping it back
and forth in the end of the inner tube while pushing it in
gently. When the cylinder fits into the inner tube, push
the damping mechanism and other assorted parts into
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RS POR D

INNER TUBE

FORK CYLINDER

the end of the inner tube. Refit the circlip. CAUTION;
HERING CAR Be sure the circlip is properly seated. If it comes out, the
front wheel can fall off the motoreycle while you are
riding.

@ Put the fork spring and all spacers and spring
seats into the top of the fork tube, then temporarily screw
in the fork top bolt. This will hold the fork cylinder in
place during the following steps.

@ Slip the small conical aluminum compression
stop onto the bottom of the fork cylinder.

@ Carefully push the slider over the inner tube
until you feel the fork cylinder touch the lower end of the
slider. Insert the Allen bolt with its washer and tighten it
securely,

@ Now remove the fork top bolt and pour in the
recommended quantity of good quality SAE 10W fork
oil. Check the specification tables at the end of this

FORK SPRING

FORK CYLINDER

COMPRESSION STOP
ALLEN BOLT
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chapter for oil quantities and levels. CAUTION: Do not
wse motor oil: it will foam when the forks work back and
forth and they will lose their damping action, in which
case the motoreyele could become uncontrollable.
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]{cp!;;cu the fork top balt, then tighten it and the top
mplu clamp bolts securely. Remount the brake caliper,
front fender, and front wheel, in that order Turqu: the
brake c;u.lipcr mounting bolts to 20 fi-1bs, und the axle
clamp nuts to 14 fi-lbs, CAUTION: Be sure the axle
clamp caps mount to the end of the fork leg so there is no
pap at the front and an even gap at the rear, Tighten the
front nuts first, then the rear ones,

REAR SHOCK ABSORBERS

The rear shock absorbers are combined spring-
damper units which support and cushion the rear of the
motorcycle frame, The top eye of each shock absorber is
mounted on the frame, whereas the bottom eye is
mounted on the trailing end of the swingarm. When the
motoreycle is driven over a bump, the rear wheel lifts the
swingarm. The shock absorber springs are then com-
pressed between the swingarm and the rear of the frame.
The hydraulic dampers resist the spring’s natural tend-
ency 1o oscillate after compression. which would cause a
pitching, bouncy ride.

REMOVING

Support the motoreyele on the center stand.
Remove the acorn nuts from the upper shock eyes and
the two bolts holding the bottom eyes to the swingarm.
Push the bottom shock eyes to the rear and out of the
swingarm brackets. The rear wheel will drop to the floor.
Pull the upper ends of the shocks sideways from the studs
on the frame.

—

the top nut, FEmMove the botlom
sk out of the AW g arm

the rear shocks, Toosien

1o remove

‘ I
/ L a1l the axle clamp cap so that there Is no gap at the front and an
-ﬂ:" * the rear. Tighten the front nut first, then the rear, to 14
o torqug,

bottom €3¢ ol the sh

polt, amd then pull the
bracket.
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A cross-section of the typical rear shock absorber. It is double-
walled and has damping valves in the piston and the bottom of the tube.

INSPECTING

To inspect the shock absorbers, hold them vertically
on the floor in the same position as on the motorcycle.
Press down on the top eye as far as you can, then release
it suddenly. The shock absorber should return to its ex-
tended length smoothly. If it returns quickly so that the
bottom eye bounces off the floor, the damping mecha-

top eye and compressing the shock atssorber. I it springs back with u
- snup, the damper unit Is defective: replace the shock atmorber. Make
* sure the damper eylinder is in the as-installed position during this test or
thie damper valve will be drained of oil,

nism is defective and the entire shock absorber yniy e
be replaced. NOTE: When one unit is replaced, the N ﬁﬂl-
must be replaced also 1o balance the ﬂ'ﬂmp!ng and
springing forces on both sides of the swingarm. The
standard shocks cannot be disassembled or repaired:
they are sealed units. '

INSTALLING

Install new shock absorbers in pairs, as explained
previously. The large tubular end of the unit mounjs 1o
the swingarm, the other end to the frame. CAUTION:
‘The shock absorbers must be mounted right side up or
they will not dampen properly.

To mount the shock absorber, push the upper shock
eye onto the stud on the frame. A large flat washer, g
lockwasher, and the acorn nut go on next, but do noy
tighten the nut yet. Lift the rear wheel, then push the
bottom shock eye into the brackel on the swingarm,
Insert the bolt with a lockwasher and tighten it securely.
Repeat the procedure with the other shock absorber,
then tighten both acorn nuts securely.

REAR SWINGARM

The front of the swingarm pivots on a large bolt
which is solidly mounted through the frame tabs just
behind the engine. The up-and-down motion of the
trailing end of the swingarm and wheel is controlled by
the shock absorbers, which are fastened 1o the swingarm
brackets and to the frame. The swingarm performs two
functions: it keeps the rear wheel aligned with the frame,
and it transmits the rear-wheel driving and braking
forces to the motorcycle frame through the pivot bolt.

LUBRICATION

The swingarm bushings should be lubricated every
2,000 miles. Loosen the swingarm pivot bolt to provide
clearance for the old grease to escape from the bearings.
Use a grease gun to force chassis-type lubricant into the
grease fitting on the swingarm pivot tube. Stop when
clean lubricant flows out around the dust covers on each
end of the pivot, indicating that all the old grease has
been displaced.

INSPECTING FOR WORN BUSHINGS

Hold the rear part of the frame, then push and pull
sideways on the wheel at the top and the rear. There must
not be more than ' to ¥is" movement of the rear partof*
the swingarm with respect to the frame. If there is exces-
sive movement, you must remove the swingarm and re-
place the bushings and sleeve bearings in the swingarm
pivol. NOTE: Worn wheel bearings will alfow movement
of the wheel with respect to the swingarm. CAUTION:
Make sure the swingarm is moving. not just the wheel.
The swingarm pivot bushings will wear abnormally if the
motorcycle is started and stopped nbmpl!i or if the rear
wheel is not balanced or is out of round. Rapid wear of
only the left bushing is caused by an incorrect adjustment
oft{m-ddw-chun.qr;ajrtjblld_ worn chain and sprock-
ets. which applies alternating heavy and light forces 1o
the left swingarm pivot bearing.

T~ Tt .



Measure the ouiside diameters of
then compare them (o the specifications given at the end of this chapier.

the swingarm bearing sleeves,

REMOVING

Support the motorcycle on the center stand and
remove the rear wheel, This will entail removing the
chain case cover and the engine sprocket on models with
endless chains (with no master link). Remove the shock
absorbers. Take off the pivot bolt nut, then slide the pivot
bolt out of the frame and swingarm. Pull the swingarm
free of the frame.

INSPECTING THE SWINGARM ALIGNMENT

Insert the pivot bolt with the sleeves and the axle
(with any collars) into the swingarm. Sight across the two
shafls to see if the swingarm is bent or twisted, which will
cause the rear wheel to be cocked in the frame. Rear

FRAME TUBES
’—;HRUET WASHER BEARING SLEEVE SPACER

REAR SWING ARM 149

TELESCOPING GAUGE —_—

Measure the inside diameters of the swingarm bearing bushings
while they are mounted in the swingarm pivot tube. Compare the mea-
surements to the specifications given at the end of this chapter.

P
DUST CA NUT

fdl(f

BUSHING

PIVOT BOLT

O-RING SEAL

SWING ARM

L&

q'“"M"'”' of the swingarm installed in the frame. Tightening =iy
“een the frame lugs, The swingarm’s bushings pivet on the bearing <
*) oF the swingarm is determined by the side clearance be

Latersy

ashers, bearing sleeves, and the
ves up and down in the frame.

hings and the thrust washers.

ihe bolt locks the dust caps, thrust w
eves as the rear wheel mo

pween the collars of the swingarm bus
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Mﬂlﬂtbﬂhﬂ(lﬂﬂlﬂlﬂﬂ.ﬂﬂr}‘ul‘ﬂ)ﬂﬂ!lhﬂ
pin punch from the other end of the swingarm pivot tube.

Install new swingarm bushings by hesting the pivot tube with hot
water, then driving the bushing in with & soft-face hammer.

wheel misalignment results in uneven tire WEAr, exoec.:
chain and sprocket wear, possible tire intcrfc;t:fcmn_wc
the fender, and steering pull. Replace the swingarm i;\jl _
damaged. NOTE: If these symptoms oc e

cur but th B
2 d i g W H
arm is in good condition, the cause is g warped e in,

INSPECTING AND REPLACING SWING ARM BUsHINGs Anp,
SLEEVES :

Slip the sleeves out of the bushings in the swingarm
Measure the outside diameter of the sleeyes and the
inside diameter of the bushings still in the swingarm
pivot tube. Compare the measurements wih the
specifications at the end of this chapter. If the outer
diameter of the sleeve is smaller than the service limit, or
if the inside diameter of the bushing is larger than the
service limit, or if the surface of either the sleeve or the
bushing is galled or scored, then both the sleeves and the
bushings must be replaced.

To remove the bushings, drive them out of the
swingarm pivot tube with a long pin punch and a ham.
mer. Heat the pivol tube with boiling water to expand it
slightly, then push the new bushings into place.
CAUTION: Be sure the shoulder seats against the
end of the pivot tube or the swingarm won't fit into
the frame. Grease the outside of the sleeves with
chassis-type lubricant, then slip them into the
bushings with the spacer between.

To check the pivot bolt for bowing or bending,
roll it along a flat surface. If the pivot bolt has a
bow of more than 0.5mm (0.020”) in the middle for
H-series machines, or 0.2mm (0.008") for S-series

To install the swingarm in the frame, Insert the sleeves and spacers,
then stick the dust cap with O-rings to the ends of the pivot tube with

In position between the frame lugs,



Machines, it must be replaced. Insert the pivot boly
into the holes in the frame lug and check for ex-
cessive clearance between the bolt shaft and the
holes in the frame. NOTE: Worn frame lug holes are
caused by driving with a loose swingarm piver bolt.

INSTALLING THE SWINGARM

When the bushings and sleeves have been installed
in the swingarm pivot tube, liberally apply thick grease 1o
the inside of the dust covers, then stick them on the ends
of the swingarm pivot tube. NOTE: Before installing the
swingarm in the frame on models with an endless chain,
loop the chain over the swingarm pivot tube. Hold the
swingarm in place between the frame lugs, and then push
the pivot bolt into place. Install the self-locking nut with
a flat washer and tighten it to 100 fi-1bs. of torque on
S-series models, or 150 fi-1bs. on H-series models.

Complete the installation by replacing the shock
absorbers, rear wheel. and chain, and then adjust the
drive chain tension and the rear brake.

ADJUSTING THE DRIVE CHAIN TENSION

The chain should have about %" o %" up-and-
down movement in the lower run of chain, halfway
between the sprockets, while the motorcycle is on the.
center stand. Turn the rear wheel until the tightest partof
the chain is at the bottom run.

If the chain does not have the required amount of
up-and-down movement, you must move the rear axle

Tighten

Mm Swingarm pivot bolt with & torque wrench to lﬁ
Mm““"“‘“ﬂd in the accompanying text. If the swingarm

orcycle will not handle properly. If it Is too tight, the pivot

W bing
04 give the motorcycle a rough ride.
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forward (for more slack) or backward (for less slack) in
the swingarm. To adjust the drive chain tension, loosen
the rear brake torque link nuts, rear axle nut, rear axle
sleeve nut (H1, HIA, HIB. and HIC only), chain ad-
Juster locknuts, and rear brake rod adjuster nut (HID,
HIE, and H2 models). Turn both adjuster bolts the same
smount unul the chain has the correct amount of slack.

Sure you are adjusting 1o the tightest part of the chain,
or else the chain will be 100 tight part of the time.

_ After adjusting the drive chain. tighten the chain
adjuster locknuts, axle nut, axle sleeve nut, torque link
nuts, and brake rod nut, and then check the chain tension
again to be sure it has not changed.

LUBRICATING THE DRrive CHAIN

The drive chain is a roller-type. As the chain goes
around each of the sprockets it must flex because each
link rotates on the pins a little. A small amount of oil
be:we_:-:n_lhc side plates and rollers of the chain before
you nide insures a good supply of lubrication to minjmize
wear. Use a heavy oil such as SAE 90-weight gear oil or
SAE 40 motor oil. The heavy oil sticks 1o the chain; a
light oil will be thrown off.

BRAKE SYSTEM

All models have internal-expanding type, mechan-
ically-actuated, single-leading-shoe drum brakes at the
rear. The HI, HIA, HIC, S2, and all the S1 models
have an internal-expanding type, mechanically-actuated,
double-leading-shoe drum brake at the front. All other
models have a hydraulically-actuated, floating-caliper
disc brake at the front. All front and rear drum brakes

ER’
AXLE ADJUST
ANUT /b BOLT
AXLE SLEEVE NUT  LOCKNUT

rear axbe nut, axle slecve nut

To adjust the drive chain, loosen the s ek fod T e

uts, chain adjuster nuts, and
n
adjusters an equal amount on each side &

| marks on

ingarm tab wlignmen iAo

lhz“mr:::ﬂ properly aligned in the frame. l:c““ g :

mj o locknuts, sleeve nut, axle nut, and tory order
adjuster loc

Readjust the rear brake.

torque link n
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BRAKE SHOE LINING ANCHOR PIN

ACTUATING LEVER ACTUATING ROD

The single-cum rear brake is used on all models. Lever actuation is
by u tension rod connected to the brake pedal as shown here, or by a
cable. The anchor pin and the camshaft are attached to the brake panel.

are actuated by a cable, except the rear brakes on the
H1D. HIE, HIF. and H2 models. which have a tension
rod. The rear brake on all models is activated by a foot
pedal on the right side of the frame, the front brake by a
hand lever on the right handlebar.

DRUM BRAKE OPERATION

The single-leading-shoe rear brake is very simply
constructed. The drum is integral with the rear wheel
hub. The open side of the drum is covered by the brake
panel..which carries two brake shoes. One end of each
shoe rests on the cam. the other on the anchor pin. When
the brake pedal is depressed. the cable or rod pulls on the
actuating lever, which is fastened to the cam. As the cam
is twisted, it forces the ends of the brake shoes apart,
pressing their friction-lining-covered faces against the
inside of the drum. The resulting friction slows the rear

SYNCHRONIZING LINK TORQUE NOTCH

D=8 9\
MASTER
ACTUATING
LEVER FELT
WASHER
CLAMP BOLTS LOCKNUT

WASHER COTTER PIN

§
e ,:fﬁy &

Imt
Wﬂuummwﬂmmmmmmmmm
Hﬂmmmhmnthmwuﬂhthuquhlhmml-

pﬂdﬂlh_wwm-mwlmw.

BRAKE PANEL
LEVER RETURN SPRING

ANCHOR PINS

This is the inside of the H2 and H2A rear brake panel. 1t is similar
to that of the HID, HI1E, HIF, HIB, and H2C. Note the double shoe
anchor pins with a lock plate.

wheel. Heavy tension springs between the shoes hold
them in place on the cam and anchor pin and retract
them when the brake pedal is released.

The single-leading-shoe brake gets its name from
the fact that it has one leading shoe and one trailing shoe.
The leading shoe 15 the one whose leading end is actuated
by the cam. When the motorcycle is rolling forward with
the brake applied, the leading shoe supplies most of the
stopping power because it is partially self-actuated by
rotation of the drum. It follows. then, that a double-
leading-shoe brake would have more stopping power for
the amount of force applied to the actuating lever
because it would have two shoes instead of one being
partially self-actuated by the rotation of the drum. The
double-leading-shoe brake has two cams and two anchor
pins on its panel, arranged so that both shoes are leading
shoes when the bike is moving forward,

BRAKE SHOES
CAM SHAFTS

RETURMN SPRING

mmllhumwu
This sssures thai the levers will be
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Use u caliper to measure the free length of (he brake shoe re
; turn
prings. NOTE: The specified length is taken from the inside of one eye fo

the inside of the other eye ax showa, If the spring is stretched, from cither

overheating of the brake or from long use, it must be replaced to jns
pasitive return of the brake shoes after cach application, v

The brake panel is locked to the motoreyele frame 1o
revent its twisting around the axle with the drum when
the brake is applied. The rear brake has a torque link
between the panel and the swingarm. The front brake
anel has a notch in it that engages a tongue on the inside
of the left fork slider on the 52 and the S1 models and on
the night fork slider on 1hclH | models. When the brake is
applied. the torque link 15 under tension. CAUTION:
These torque-reaction devices must be carefully installed
and frequently inspected. If a torque link bolt falls out, or
if the panel notch is not properly meshed with the slider
tongue, the panel will twist around the axle and tear off
the brake and speedometer cables. The brake will lock up
and cause skidding and loss of control, because the panel
will be pulling on the cable or rod, thereby increasing the
brake shoe pressure.

DRUM BRAKE SERVICE

Drum brakes on 1974 and later models can be in-

ﬂ’.

- - . .".

o )
MICROMETER g

TELESCOPING GAUGE
“"“"'I'I

r"“"‘tuﬂh:‘l diameter of the camshaft hole in the brake panel
h""ﬂﬂu :"“Rl (telescoping unvil) and a micrometer, Compare
the specifications listed ut the end of this chapter.
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Measure brake shoe lining thickness and compare it to the
specificutions given in the text.

spected without removing the wheel from the motorcy-
cle. To check brake wear, apply the brake fully and
watch the travel of the Brake Wear Indicator pointer. If
it passes beyond the “Usable Range.” the brake shoes
must be replaced.

To check earlier models (1969-1973) for brake
wear, remove the wheel and pull the brake panel out of
the drum. Use a caliper or finely graduated scale to
measure the thickness of the brake lining material on the
shoe. If it is less than 3 mm (0.12") on the H-series
models, or 2mm (0.08") on the §-series models (at the thin-
nest place). the shoes must be replaced.

Measure the inside diameter of the drum and com-
pare it 1o the specifications at the end of this chapter. If
the measurement is greater than the service limit. the

'l..-—- BRAKE CAMSHAFT

/GHE.&SE RESERVOIR

side dinmeter on either side of the
he speclfications listed at the ond

Measure the brake camshall out
jubricant groove, then compare ittot
of this chapter.
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briake drum must be replaced _

Measure the length of the brake springs and com-
pare them with specifications. If the length of the springs
1s greater than the service limit, they will be too weak to
retract the shoes properly and must be replaced.

Tomsnh-en-mm-lhheh-lum“
mummmmnmummmnumm-
ﬁﬂ&h.“lmmm.ﬁuu-mnulh
hnﬁﬂﬂlﬂtu“n%hhlqm

CAUTION: Weak springs can allow the brak
lock unexpectedly, or not release when the pd: .
lever is released. e

Make aligning punch marks on the brake. ;
levers and th-:gendE Ef the camshafts. This w?ﬁ: ;T:,lrhn
to reinstall them in the same relative positions duno
assembly. Remove the lever clamp bolts, then pul| 1;
lever(s) straight off the camshafi(s). The camshafs cac
now be pulled from the inner side of the brake “t?
Clean the parts with an oilless solvent such r; 1.
chloroethylene.

Measure the outside diameter of the brake camshafy
where it passes through the panel and the inside diameter
of the camshaft hole in the panel If the shafy Measure.
ment is smaller than the service limit, the camshafy must
be replaced. If the camshaft hole in the panel is larger
than its service limit, the panel must be replaced. NOTE:
If the panel is worn this badly, it is best to buy the tﬂ.l'g'r;
panel assembly, which comes complete with brake cams,
shoes, and springs.

ASSEMBLING

Smear a very light film of grease on the face of the
cams and a thicker coat in the reservoir groove of the
camshaft. Slip the camshaft into the hole in the panel.
From outside the panel, loop the felt dust seal over the
shaft, then push the actuating lever onto the shaft so that
the punch marks align. Insert the clamp bolts and tighten
them securely.

Connect the springs to the brake shoes so that when
they are installed on the panel the open hook of the
spring will be toward the panel. CAUTION: If the hook
on the end of the spring is installed toward the drum, it
could catch on the rotating drum and be tom off. Now
push the shoes down over the cam(s) and anchor pin(s)
until they snap into place. Wipe all excess grease from
inside the brake assembly before installing it in the drum.

EQUALIZING A TWIN-CAM BRAKE

The two cams on this type of brake must work in
unison to a;_:l-faly both brake shoes against the drum at the
same time. To equalize the mechanism, loosen the lock-
nut on the threaded synchronizing link. Turn the link so
that both brake shoe pads lic flat on their respective
cams, and then tighten the locknut. CAUTION: If the
link is incorrectly adjusted, one brake shoe will contact
the drum prematurely, causing uneven wear and eratic
brake operation.

INSTALLING

Remove any loose parts inside the brake panel and
brake drum, then install the panel in the wheel
CAUTION: On front wheels, take special care to align
the speedometer drive tangs with the notched wheel hub.
CAUTION: Loose parts could jam inside the brake,
which would cause the wheel hub and panel to fracture
and the wheel to lock up, resulting In skidding and loss of
control. ‘ Y

Install the wheel on the motorcycle as 6mnb¢_ad in
the section of this chapter on wheel hubs and bearings,
but do not tighten the axle nut at this ime. On rear
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wheels, fasten the torque link to the panel by insertin
the shoulder bolt mr’;ﬂugh the panel sp:u!, luining it sg
that the bolt head drops into the hex socket in the strut.
Rotate the panel on the axle so the strut is at the 5 o'clock
position as viewed from the right side of the motorcycle.
Slip the torque link over the bolt, then secure it with a flat
washer, lockwasher, and nut. Push the safety spring clip
into the grooved section of the bolt threads. Check to be
sure the forward end of the torque link is securely fas-
tened (o the swingarm,

To connect the cable-t linkage, insert the cable
end through the lug on lhﬁmkc gancl and slip the
rubber boot (with the enclosed spring) over the cable.
Position the link pin in the actuating lever, then guide the
cable end through the pin. Screw on the adjuster nut with
the ramps facing the link pin. NOTE: Check the side Iafay
of the adjuster nut in the lever ears, which must be /1e-
Y". Bend the lever ears (o obtain the proper side play.
CAUTION: If the adjuster nut has excessive side play
(caused by spreading of the lever ears), the link pin could
fall out of the lever, resulting in an inoperative brake.
NOTE: Some models have the cable end drilled to accept a
cotter pin, which must be installed at this time. Stretch the
rubber boot to engage its lip with the nipple on the cable
sheath.

To connect the rod-type linkage, slide the washer
and spring onto the brake rod, and then position the link
pin in the actuating lever. Push down on the brake pedal,
guide the rod through the link pin, then release the pedal.
Screw on the adjuster nut with the ramps facing the link
pin. CAUTION: Don't forget to install the washer on the
brake rod before installing the spring. Otherwise, the
spring will slide up the rod, relieving tension on the ad-
juster nut. Vibration and road shock could then cause the
adjuster nut to slip out of the lever ears and the link pin to
fall out of the lever, rendering the brake inoperative.
Check to make sure that the forward end of the brake rod
s secured to the brake pedal and that the brake pedal is
held on its pivot shaft by a washer and cotter pin or
arclip. Operate the brake pedal to check for a sticking
pivot, \yhich could cause the rear brake to drag and the
brake linings to overheat.

CENTERING THE BRAKE PANEL

e "E“mPf_'ﬂant to center the brake panel in the drum
fm:::Eh'«?nmg the axle nut. This prevents new linings
effect; f4gging on the drum and assures maximum brake
,m;;[“m With the shortest burnishing period. NOTE:
nings 1 | quires 200-400 miles of use for the new brake
&1 _;” conform to a brake drum. To center the brake
lock up the wheel and spin it rapidly. Apply the

ﬂw;ﬂa:ﬂ or lever firmly and hold it while tightening

ADIT;“”G THE FRONT BRAKE

Enp wlh:nhr;kc lever comes closer than 17 to the hand-

Mueeze l! € front brake is applied, or if you can
+ €Ver until it touches the handgrip, the front

© mugy e .
f, ke capy, ad'adjumd' First loosen the locknut on the

Juster at the brake lever. Now screw the
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R\ |
Before installing the brake panel in the drum, check for loose parts
which could jam between the pancl and the ribs kn the drum, resulting in

wheel lock, skidding, and fracture of these parts. Align the speedometer
ﬂnhw*llllh“:ﬁuhhlmbllﬂlﬂﬂﬂﬂﬂldlﬂoﬁeﬁﬂl

ADJUSTER NUT

To connect the cable-Type linkage, insert the cable through rhe_t::
the brake panel, then slide on the rubber boot with the wug‘.‘
;“ollﬁnn the cable link pin in the actunting lever, and then push the ca

end through the hole in the pin. Screw on the adjuster mlu ::II:::::‘::
facing the link pin. The same procedure is used for front &

with cable-type linkage.
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The front brake is properly adjusted if the hand lever has 1" clear-
ance from the grip rubber when the brake is applied.

adjuster as far into the lever bracket as it will go, then
tighten the locknut. Turn the adjuster nut on the end of
the cable at the brake panel until the brake lever has the
desired amount of free play. The front brakelight switch
does not require an adjustment.

ADJUSTING THE REAR BRAKE PEDAL
POSITION

Before adjusting the rear brake, first set the brake

BRAKE LIGHT SWITCH

/ i ADJUSTER NUTS

o+ - - ¥

The pedal height at rest should be the same as the footpeg,

pedal’s rest position. To do this, loosen the adjug
locknut on the right side of the frame and turn the lsr
juster so that the pedal rests in a comfortable W{,i"n“? A
the rider. CAUTION: Don't position the pedal yq Iﬂm
that your foot rests on it, or the battery wij| discharge
from the brake lamp being continually Jit, Tighten the
locknut to secure the adjustment.

ADJUSTING THE REAR BRAKE

Tum the adjuster on the rear brake cable or rod g
that the pedal travels %"-1” when the brake is applied
CAUTION: Make sure there is %" frame clearance for
additional pedal travel; otherwise, loss of braking could
result under hard usage. NOTE: On all models with rod.
type brake linkage, recheck the brake adjustment eqch
time the axle is moved for taking up chain slack.

ADJUSTING THE REAR BRAKE LIGHT
SWITCH

After adjusting the rear brake, you must adjust the
rear brakelight switch to be sure that the brake lamp will
light when the brake pedal has been depressed 14" 1o %",
The brake lamp must light before the brake becomes
effective,

To adjust the switch, loosen the two adjuster nuis on
the body of the switch. Move the switch up or down,
holding it in your fingers, until the brake lamp lights at

- —

The rear brake is properly adjusted when the pedal travels 1 before resistance s felt. The brake lamp should light after %" to % of travel.



"'"?t:ighl time. Now turn the adjuster nuts to lock the
SWItEh into that position. CAUTION: Overtightening the
Mmmmmmtch body and short out the

6 System, which will burn out the main fuse. When
g "'e_“%h“!ued the adjuster nuts, check the adjust-
ment again by pushing down on the brake pedal.

DISC BRAKE OPERATION

All disc front brakes are hydraulically operated.
The master cylinder-and-reservoir assembly is mounted
on the right handlebar, The brake disc is mounted on the
left sudc‘of the wheel hub, and the single-piston floating
caliper is mounted on the left fork slider, A system of
steel and flexible brake lines connects the master cyl-
inder to the caliper.

When the rider squeezes the brake lever, the master
cylinder piston is pushed through the cylinder, com-
pressing the brake fluid ahead of it. The pressure of the
brake fluid is transmitted equally throughout the entire
hydraulic system. The brake lamp switch is turned on b
this pressure, and the piston in the caliper is also moved
by the pressure. As the caliper piston moves out, it forces
one brake pad against the disc. The caliper slides in the
other direction until the pad on the back side also presses
against the disc. The two pads pinch the rotating disc
between them and the resulting friction slows the front
wheel.

The difference in size between the master cylinder
piston and the caliper piston is what gives the rider the
strength to squeeze the disc hard enough to stop the
molorcycle. The area of the face of the caliper piston is
about eight times as large as the area of the master
cylinder piston; this gives the rider an eight-to-one force
advantage. The brake lever is designed to give the rider
an additional five-to-one mechanical advantage over the
master cylinder piston, for a total advantage ratio of
forty to one. If the rider squeezes the hand lever with a
f'J_l'Ct of 25 pounds, the pads are forced against the disc
with 2 force of 1,000 pounds.

-
GIﬁ;LIP

SECONDARY CUP

PISTON
STOPPER

SPRING SEAT
/ PRIMARY CUP

Thig
{ L I.-.hh ! STosssection drawing of the master cylinder used on all
/ Mdels. Use this as an aid in assembling the master cylinder.
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The shim behind the movable pad in the disc front brake caliper
helps prevent brake squealing. It fits on the two pins in back of the pad.

DISC BRAKE SERVICE

Because of the high pressures involved, hydraulic
system service is very critical. Be very careful 1o keep all
parts as clean as possible; use only fresh brake fluid from
unopened cans marked D.O.T.3 or J-1703.

REMOVING THE PADS

When the pads have worn down to the red line on
the movable pad, they must be replaced. First the front

ng‘.pltl‘lfﬂlﬂlll‘“
rst, then the rear, to 14

is
mp cap 80 that there
ghten the front pui fi

Install the axle cla
even gap at the rear. Ti
fe-Ibs. of torque.
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LEVER PIVOT BOLT

DUST COVER
RETAINING RING
PISTON

DUST covEn”‘@ﬁ
PISTON RETAINER

PRIMARY CUP

LOCKPLATE

LEVER PLAY ADJUSTER—_
BANJO BOLT

An exploded view of the disc brake master cylinder. Note that the
piston and secoadary cup are not separable.

wheel must be removed. Support the motorcycle on the
center stand. Unscrew the speedometer cable ring nut at
the hub and then pull the cable free. Remove the axle
clamp cap nuts, clamp caps, and front wheel. Remove

INNER CALIPER HALF

CALIPER HOLDER

DUST

(>

-‘

PAD HOLDER SCREW

FIXED PAD

CALIPER MOUNTING BOLT

An exploded view of the dise brake caliper. CAUTION: Never
expose the rubber parts to 8 mineral-oil-based lubricant or solvent; it
will dissolve them.

. COVER

L.

II"FII.":'I.. £y
9

CLAMP cap

DUST coveg

HYDRAULIC HOSE

the small screw on the wheel side of the caliper. This will
allow the fixed pad to be removed through the slotin the
caliper. Now there will be room to take out the movable
pad. If it will not come out of its recess in the caliper,

RUBBER DAMPER

PAD STOPPER @

BLEEDER VALVE
CALIPER SHAFT

FASION OUTER CALIPER HALF

PISTON SEAL O

c 'fﬁ’fqt_'ﬁ
L
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Squeeze the lever carefully to force it out. Remove any
shims from the back of the pad.

: €n the pads are both out, push the piston back
into the caliper, CAUTION: The brake fluid thereby dis-
placed will go into the master cylinder reservoir. If the
reservoir is full, it will overflow. Do not get any brake fluid
on painted surfaces, as it will soften and stain the paint,

REPLACING THE PADS

If there were any shims behind the movable pad. put
them onto the new one, then insert the pad in the caliper.
NOTE: The shims help stop brake Squeal. Now insert the
fixed pad and tighten the screw securely.

Remount the front wheel. Remember 10 mount the
axle clamp caps so there is no gap at the front and an
even gap at the back. Reconnect the speedometer cable,
then tighten the front two clamp nuts and then the rear
nuts to 14 ft-1bs.

Pump the brake lever a few times 10 push the

movable pad into position. Then check that the brake
fluid level is up to the line inside the reservoir.

SERVICING THE CALIPER

There is no need to take off the front wheel 10 axe mmmm Lt A el o ey

h i The di An be iRbsecied : master cylinder They can become clogged with dirt or swollen

remove the caliper. 15¢-cin be inspected while the pieces of the rubber pision cups. In both cases the cause is contaminated
wheel is mounted.

) ) ! brake fluid. Drain the system, clean it, and refill with the recommended
Todrain the brake fluid, push a plastic tube over the brake fuid.

bleeder valve on the caliper, and then put the other end
into a clean container. Open the bleeder valve, and then
pump the brake lever repeatedly until no more brake
fluid comes out of the tube. Pull the tube off, and then
close the bleeder valve.

Unscrew the steel tube fitting on the back of the
ciliper. Remove the two bolts holding the caliper to the
fork slider. Take out the small screw on the wheel side of
the caliper. This will release the stationary pad, which
can be slipped out of the slot in the caliper. The movable
pad can now be removed through the slot.

Use an Allen wrench to unscrew the caliper shafts.
Pullthe wheel side half of the caliper off smoothly, taking
fare not 10 tear the O-rings on the shafts. Pull the shafts
out of the remaining caliper half the same way, The
maunting bar will come off at this time

_ The piston may not easily slide out of the caliper
Ylinder. I necessary, force it out with compressed air
directed into the hydraulic pipe fitting hole. CAUTION: J
It re compressed air is used, the piston may be
Clected violently. Do not allow it to damage itself or
i0thing else. Use 4 hooked probe to pull the dust seal
3 ol seal out of the caliper bore.

SERVICING THE MASTER CYLINDER
To disassemble (he master cylinder, remove the

————

TELESCOPING GAUGE

?h“:iu huhi hOIdinB the hydraulic fitting. Unscrew l;nc
% th i . from the
h"”dlicbar, en lift the master cylinder fre
iﬂub.%:mn;c llhc nut on the bottom of the lever hr'.lck}ut.
& the lever pivot bolt to be withdrawn from the T FERE
be. 1! into ‘hsfﬂd of the cylinder with a hooked Mensare the master cylinder bore at severs pla

and then compare it 1o ihe specifica-

- then the bore for worn spots wnd

gl ine.s. PUll OUL the snap ring and the dust seal. The  oping gauge and n ::r::l::: Check
P ©circlip must be removed with a pair of circlip tions al the end of €

Ming fing pliers. NOTE: If a tool of this type is not scratches, too.
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TELESCOPING GAUGE

Measure the caliper bore at several places with a telescoping gauge
and & micrometer, and then compare the measurements to the
specifications at the end of this chapter. Check the bore for wom spols
and scratches, too,

available, a Kawasaki special tool (part number
S7001-154), can be ordered through an authorized dealer.
Blow on the hose end of the eylinder to remove the piston
stopper, piston, cups, spring, and check valve assembly.

MICROMETER

-“_-_.' ) WTh ;|

~ 8

L.

Measure the diameter of the caliper piston at soveral Places with
micrometer. Compare the measurements to the specifications lj“..:

the end of this chupter. Check for scratches anid wom spots, foq,

CAUTION: Do not disassemble the piston and check
valve any further. I any replacements are required, only
subassemblies are available.

CLEANING AND INSPECTING

Clean all the parts of the caliper and master cylinder
with clean brake fluid or alcohol. CAUTION: If aleohol
is used, do not immerse rubber parts for more than 30
seconds, or they will be dissolved.

Inspect all the rubber parts carefully for seratches,
cuts, and tears, any of which are cause for replacement.
NOTE: The rubber cup on the masier cylinder piston is not
replaceable by itself. The entire piston must he !rp!'n'rrdl

Look for scratches, shiny wear spols, rust, and pil-
ting on the metal parts like the two pistons and inside the
master cylinder and caliper bores. Be sure the two holes
in the bottom of the reservoir are clean,

Measure the inside diameter of the caliper and
master cylinder bores at several places, If any of these

Measure the diameters of the master cylinder piston and "‘: ;
with & micrometer, and then compare the -ﬂm?ﬂ""‘“-ﬁ
specifications at the end of (his chapter. Check for seratehes BRETEE
Spols, too,
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S asions are greater than the service limits at the cnd
tcrdinmp r. the part must be replaced. Measure the
- meter of the caliper piston, master cylinder pis-
ton, and its two cups. If any of these measurements are
less than the service limit, the part must be replaced.

_ Measure the free length of the master cylinder
sprng. If it is less than the service limit, it must be
replaced. If any of the rubber parts are swollen or lumpy,
they must be replaced. H

Inspect the pads for grease or dirt embedded in the
friction surface. If either pad is worn to the red line.
replace both pads. Clean the pads with oilless solvent
such as trichloroethylene to remove il or grease from the
friction material. If they will not clean up properly. re-
place them. NOTE: If the pads are worn unequally, re-
place all the seals in the caliper and master cylinder. The
adjuster seal (caliper oil seal) may be worn out, or the
relief port in the master cylinder may be clogged by
swollen pieces of a broken seal,

Bend and twist all the rubber brake hoses and look
for cracks or bulges, which indicate replacement is
needed. If there are any visible leaks, replace the affected
line or gaskets (if the leak is at a fitting). The steel brake
pipes must be replaced if they are rusted, cracked, or if
the plating is badly scratched. CAUTION: This type of
damage weakens the pipe and it can burst under braking
pressure, leaving you without brakes.

Measure the thickness of the disc at the point of
most visible wear. If it is less than 5.5mm (0.217"), the
disc must be replaced. To check the disc runout, spin the
wheel with a dial gauge held against the side of the disc.
If the total indicated runout is greater than 0.3mm
(0.012), the disc must be replaced.

ASSEMBLING

If you replace the disc, it is a good idea to change the
pads at the same time. Clean the new disc thoroughly
with trichloroethylene or other oilless solvent. The disc is
packaged with a rust-preventive coating which will lower
the friction coefficient of the pads if not removed com-
pletely. Replace the lock plates under the disc mounting
bolt heads, and then torque the disc bolts to 14 ft-1bs, Be
Sure to bend up the edges of the lock tabs to secure the
dise-mounting bolts.

Measur
© the lengih of the master cylinder piston return spring, then

To cheek the disc brake pad wear, look for the red wear-line on the
pads. If cither pad is worn to the line, replace both pads immediately,

To assemble the master cylinder, hold it with the ‘
bore vertical and with the hose fitting end down. Drop
the check valve in so that the rounded side is up. Push the
large end of the spring down over it. Work the primary
cup (the loose one) into the bore with the cupped side
down. CAUTION: The cup must be squeezed in. If it goes
in loosely, it won't seal, and the brake won't work. Push
the piston in (after the primary cup) with the large end
down. You will have 1o squeeze the secondary cup as
well. CAUTION: Be sure neither cup is turned inside out
or they will leak and the brake won't work. Drop the
piston stopper washer in behind the piston. Use the cir-
clip pliers to insert the circlip in the bottommost groove.
Force the dust cap into the bore (big end first) until the
piston shows out the small end. Insert the snap ring as far
into the bore as possible to hold the dust seal in place.

Mount the master cylinder on the right handlebar
with the small bump on the edge of the clamp cap toward
the right-hand switch case. This will properly space the
master cvlinder from the switch case to prevent hand
lever travel from being limited by the switch case.
CAUTION: If the clamp cap is installed backward,

th a dial gauge on @ siand.

at of dise runout wil

Seasure the amoi

e

¢ for the total reading.

d watch the need!
e {he end of this chapler.

it n spri ,
N‘"Ili O the specification at the end of this chapter. CAUTION: I

wheel slowly
I tog 'Ihur'l.llwpi\lnn will not return fully and the brake may Tam the

Compare it with ihe specifications at
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the front brake effectiveness could be diminished.
Screw in the banjo bolt fitting and tighten 1t 10 21
ft-1bs. of torgue.

To assemble the caliper, start by pushing the
square, cross-sectioned oil seal into the caliper bore
until it seats in the groove. CAUTION: The oil seal
must not be twisted in the groove or the brake will not
work. Lubricate the piston with the same brake fluid you
will use to fill the system. then slip it into the bore with

the hollow side out. Snap the dust cover over the end of

the piston so that it engages the groovesin the piston and
caliper.

Insert the caliper shafts through the holes in the
caliper. Lubricate the four O-rings with a little high-
temperature waterproof grease. then slip them onto the
caliper shafts, one in cach of the two grooves on eich
shaft. Push the large end of each dust seal over the
projections on the sides of the caliper-mounting bar.
Hold the caliper half in your left hand with the piston
toward the right: hold the mounting bar in your rnight
hand with the fork mounting bolt holes toward you and
the large brake pad hole facing down. Slip the two parts
together so that the shafts go into the dust covers.
through the mounting bar, and out the dust covers on the
other side. Push the shafis into the mounting bar holes
gently so that the O-rings are not damaged. Be sure the
mating surfaces of the caliper halves are absolutely clean,
and then fit the halves together. Screw in the shafis and
tighten them to 24 fi-bs. of torque. CAUTION: If the
mating surfaces are not clean, the caliper halves will not
fit together properly, and the brake may lock the wheel
and cause a skid.

Fit the shim to the back of the movable pad so that it
goes onto the pins. Slip the pad between the caliper
halves, then into the hole in the caliper-mounting bar.

SPEEDOMETER DRIVE GEAR LOCKPLATE

DISC BOLT

SPEEDOMETER
DRIVE GEARBOX

SPEEDOMETER \
PINION N
1

SPEEDOMETER CABLE BUSHING

SPEEDOMETER DRIVE TANG

Push it in as far as it will go. Now push the fixed n
place in the other caliper half, |E5cr| the W:S“P*:!I::lo
lockwasher, and tighten it securely, A
Mount the caliper on the fork leg so that it siradd)

the disc. Insert the chrome-headed bolts with 10':;3
washers and flat washers. then tighten them 1o 2] ﬂ-lbs.
of torque. Screw in the hydraulic pipe fitting, then tighte !
it 1o 12 ft-lbs. of torque. Check that all other fittings an:
plugs are tughtened to the torque specifications given g
the end of this chapter.

BLEEDING THE HYDRAULIC SYSTEM

Fill the reservoir with extra-heavy-duty brake fluid
from an unopened can marked D.O.T3 or J-1703,
CAUTION: Disc brake fluid gets very hot in use. If youy
use improper or contaminated fluid, the brake could fail,
Close the bleeder valve and attach a plastic tube 1o i1,
Immerse the other end in‘a container of used brake fluid,

Pump the brake lever repeatedly until some resis-
tance is felt. Hold the lever against the grip, then
momentarily open and close the bleeder valve, Now
pump the lever again and repeat the procedure until no
more bubbles come through the tube from the bleeder
valve and the lever *feel” hardens. CAUTION: Keep the
reservoir full of brake fuid during this operation. If the
level drops too far, air will be sucked into the system, and
the bleeding operation will be extended, thus wasting
fluid. If you have the double-disc accessory on your Hl or
H2 model. you will have to bleed both calipers
separately.

WHEEL HUBS AND BEARINGS

The front-wheel hub on drum-brake models is
mounted on two ball bearings, one on each side. A

HUB
GREASE SEAL

DUST COVER
O3 ; =

AXLE

And exploded view of the Heserles front disc brake hub. Use it as an ald 1o reassembling, Note that the ““d“m"m,mkuﬂ

Teft side with the dise.



cen them to support the inner
lll.shl_aneid.'h' ielded bearing
“side of the brake drum (o prevent
tic ut]_i-um-npsinﬁrcmamre' wear
wheel-bearing grease from fouling the
1 seal, axle .r, and dust cap are used on
posi ‘hub to keep dirt from wearing
the unshielded bearing.
The front-wheel hub on disc brake models is
ted on two ball bearings, one on cach side. A
ri ¢ is used between them to support the inner
‘when the axle shaft is tightened, The H-series
I have an oil seal, a spacer, and a dust cover on the
bt side of the hub, and an oil scal and the
meter drive gearbox on the left side to keep the
cant in the bearings. The S-series models have an
seal and the speedometer drive gearbox on the right
«ide of the hub, and an oil seal, a spacer, and a dust cover
‘on the left. This is because the center of the smaller
diameter S-series disc is not large enough to allow the
speedometer drive gearbox to be mounted inside it.
A two-picce hub is used on the rear wheel. The
el is mounted on a carrier that drives the hub
oh four rubber torque shock dampers. The wheel
1 ported on the axle by two arings with a
nacer, The sprocket carrier has its own bearing, which is
mounted on an axle sleeve in S-series, H1, H1A, HIB,
_and HIC models, and on the axle in all other models.
The separate axle sleeve is fastened to the left side of the
swingarm by a large nut with a flat washer, allowing
removal of the rear wheel hub without disturbing the
chain, The intermeshed metal vanes of the wheel hub
and sprocket carrier are separated by the torque shock
absorber rubber segments. When an abrupt drive or
coast loading is transmitted through the torque shock

LOCKPLATE SPACER

Vi

DISC BOLT

SPACER [
\.

. -
GREASE SEAL =

DUST COVER

HUB

HEEL HUBS AND BEA

REMOVING

Take off the wheel. On models so equi
the sprocket carrier by loosening lhcum“ﬁ
sleeve and then lifting the carrier from the sy
out the oil seal from the hub. then use a
punch to drive the wheel bearings out of
remove the first bearing, insert the punch th
inner race of the opposite bearing. Tilt the spacer inside
the hub and position the end of the punch against the
bearing. 1
To remove the front disc brake hub bearings.
remove the front wheel, then unscrew the axle using a4
pair of 19mm .end wrenches. Remove the dust
cover, spacer, and speedometer drive gearbox, The dise
need not be removed 10 drive out the bearings s de-
scribed above. but be careful not to damage the dise.

CLEANING AND INSPECTING

Wash the bearings by soaking them in a mesh basket
suspended in a container of clean petroleum solvent or
kerosene. Allow them to soak for at least six hours (o
soften hard deposits. Use a suff. clean brush to remove all
foreign material. rinsing the bearing after cach brushing,
Dry the bearings with filtered, dry, compressed air.
CAUTION: Don’t spin the bearings with the com-
pressed air, or they will be damaged from insufficient
lubrication or dirt. NOTE: The sealed or shivlded
bearings require repeated washing to insure satisfucrory
removal of all contaminants.

SPEEDOMETER DRIVE GEARDOX

SPEEDOMETER
DRIVE GEAR

GREASE SEAL

GuUsT COVER

SPEEDOMETER PINION

SPEEDOMETER CABLE DUSHING

SPEEDOMET £R DRIVE TANG

hrake hub. L we il 4 an

Guerics front dise
An rhplnd-rﬂ view of the S-ser e pearba o the

aid to reassembling. Nofe that the spieedometer dr
right side apposite ihee dise,
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SPROCKET CARRIER

SPACER

Hold the inner race and slowly turn the outer
race in both directions to check for chipped balls or
damaged races. Replace any wheel bearing that has
more than 0.020” side play or noticeable radial play.
If a bearing is determined to be usable, immerse it
in 10W oil and rotate it to displace entrapped sol-

SHOCK DAMPER

GREASE SEAL AXLE NUT

SPROCKET BOLT
LOCKPLATE

SPACER

An exploded view of the H2 rear hub as an aid to assembling. Note
that the axle has no sleeve or sleeve nut inside the sprocket carrier, The

HI1D, H1E, and H1F hubs are very similar.

vent. CAUTION: To prevent rust from attacking the
precision-finished parts of the bearing, keep the interval
from cleaning to lubrication as short as possible. [f the
bearing is not to be installed immediately. coat it with a
rust-inhibiting oil and wrap it in clean oilproof paper.
Clean the inside of the hub with a cloth soaked in

SPROCKET CARRIER GREASE SEAL

SPACER SPROCKET CARRIER SLEEVE

SHOCK DAMPER

Note the uxle sleeve und nut on the left, in the sprocket carrier. The
HIA, HIB, and HIC hubs are very similar,

SPROCKET

SPACER

SPROCKET BOLT LOCKPLATE

SPROCKET BOLT

An exploded view of the S-series rear hub as an aid (o # po

|
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solvent, taking care not 10 contaminate the brake drum
surface. Inspect the outer races of the bearings and the
hub’s bearing bores for signs of freiting or bearing creep.
If there is evidence of movement between the bearing
outer races and the hub, replice these parts. Check for
wear between the bearing inner races and the axle.

Roll the axle on a flat surface to check for bending.

Replace the axle if it is more than 0.020" out of true. If
the oil seal lips are cut, worn, or hardened, replace the
seal.
Check the torque shock absorber segments for
eroding, tearing, or hardening. NOTE: A damaged lorque
shock absorber segment is evidenced by noise or lurching
when accelerating from a stop, the result of excessive
clearance between the absorber segmenis and the vanes in
the hub and sprocket carrier.

ASSEMBLING

Smear high-temperature, waler-insoluble grease
between the races of the bearings and inside the wheel
hub. CAUTION: Don't get any grease on the brake drum
or brake shoes. Clean all grit or particles from the bearing
bares in the hub, then use a bearing driver o install the
bearing in the open side of the brake drum, taking care o

tion it with the shiclded side facing out. Turn the
wheel over and insert the bearing spacer. Install the
bearing with a bearing driver, taking care to position it
with the shielded side facing oul.

Make sure the bearings” outer races are fully seated
against the ridges in the hub bore by checking for a gap
between the inner race and the bearing spacer. If there 15
a gap. one of the bearings is not seated properly. the
spacer is too short, or it has been crushed by overtight-
ening. NOTE: If the wheel bearings are improperly seated.
there will be a gap between the brake panel and the wheel
hub, and it will be difficult to slide the wheel assembly
berween the fork sliders or swingarm tabs. Also, the
bearings will be subjected 10 excessive side loadings
when the axle nut is tightened. CAUTION: A crushed or

the M‘.h e @ bearing driver 1o install the whieel bearings. Be sure
"/. o side of the bearing faces oul.
Vi

WHEEL HUBS AND BEARINGS

L

Drive the wheel bearings out from the oppasite side with u broad-
nosed punch and & hammer. CAUTION: Work on i surface which will
not damage the disc or dram.

short bearing spacer could cause the brake drum fange to
rub against the brake panel rim, resulting in scorching of
these parts and excessive drag.

Install the bearing in the sprocket carrier from the
outside with a bearing driver. Lubricate the outside edge
of the oil seal, then use a seal driver (o install itnext o the
bearing. with the marked side facing oul.

Grease the lips of the oil seal, insert the axle sleeve
into the bearing. and push the lefl spacer over the sleeve
and into the seal, taking care not to distort the outer lip.
Position the left chain adjuster (with the large holes) over
the left swingarm tab. Turn the axle sleeve (on models s0
equipped) so that its flats align with the slotin the swing-
arm tab, and then push it through the chain adjuster
and swingarm. Install the axle sleeve nut, but do not
tighten it at this ume. Conneet the drive chain. On

ng driver, but the old

| seals with 8 peari
de of the seal st face outward-

it s st 1o Install the hub ol ¢
senl may be usied instead. The marked
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models without an axle sleeve inside the sprockel SATHICT,
the short spacer fits into the oil seal from the inside

The torque shock absorber segments have little
nipples that fit into holes in the back of the wheel hub.
Push the segments into place in the hub. The wheel is
now ready for mounting
INSTALLING THE WHEELS

To assemble the drum brake front wheel for
mounting, insert the axle spacer through the seal lips,
then position the dust cap over the spacer. NOTE: To
prevent squeaking, smear grease inside the seal and "'.”"'
cap. Install the brake panel in the hub. taking care to line
up the speedometer drive tangs. Position the lurge axle
spacer next to the brake panel, then hold the wheel
between the forks while installing the axle.

To assemble the disc bruke front wheel for
mounting, grease the lips of the oil seal and attach the
dust cover with four screws. Push the axle through the
dust cover. Slip the speedometer drive gearbox onto the
axle. taking care to align the speedometer drive tangs
with the notches in the hub. Screw in the axle and torque
1110 55 ft-lbs. Hold the wheel between the forks, with the
disc in the caliper and the ends of the axle between the
studs on the bottoms of the fork sliders. Install the axle
caps so there is no gap at the front and an even gap at the
back. Tighten the nuts to 14 fi-Ibs. of torque. first the
front nuts and then the rear ones,

To install the two-piece rear wheel with the axle
sleeve, slide the sleeve into the sprocket carrier. Hold the
left chain adjuster (with the (wo large holes) over the left-
swingarm tab, and then insert the axle sleeve through
them, turning it to line up the sleeve’s flats with the
swingarm slot. Thread on the large nut, but do not
tighten it at this time. Position the wheel hub (with the
brake panel installed) next to the carrier. Position the
right chain adjuster on the swingarm tab. and hold the
large spacer beside it. Slide the axle through from the
right side, and then install the castellated nut Connect
the chain, adjust the slack, and then tighten the axle.

Before lnosening the valve stem nuts, mark the tire sidewall in line
with the valve stem to malntain wheel balance after assembly, NOTE:
On wheels with tire bead clamps, be sure 1o Identify the valye stem hole

l'o install the two-piece rear wheel witha

ut the axje
sleeve. slide the sprocket carrier into the

: wheel hyp
{meshing the carnier vanes with the torque shock gh.
sorber rubber segments), Fit the brake panel into the
drum, Hold the chain adjuster over the axle hole in the
right swingarm tab, push the axle partway through, and
then slip the spacer over the axle. Hald the wheel gs.
sembly up between the swingarm tabs. and then push the
axle almost all the way through. Position the chain ad.
juster over the axle hole in the lef SWingarm 1ab, angd
then push the axle the restof the way through, Insa the
castelluted nut with a flat washer Tighten the nuy ac-
cording to the torque specifications given at the end of
this chapter

TIRES AND TUBES

The motoreycle’s tires are extremely important for
safe cornering, braking, and accelerating. The conven-
tional pavement tire has a tread contact ared less than
half the size of the palm of your hand.

These models are equipped with two different types
of tires. for front and rear wheels. The front tire has a
narrow cross-section and a ribbed-tread pattern, which
resists sideslip during cornering and offers reduced
rolling friction. The rear tire has a wider cross-section
and incorporates a traction-block pattern for good grip
during acceleration and braking.

INFLATION PRESSURE

Refer to the specification table for the correct infla-
tion pressures for the front and rear tires of your motor-
cycle. CAUTION: To maintain safe handling, the infla-
tion pressures must be increased when a passenger or
additional weight is carried. Incorrect inflation pressures
lead to uneven tire wear. deterioration of riding quality.
and unpredictable handling; therefore, always use an
accurate pressure gauge when inflating the tires.

TIRE IRON —|

[

After installing one fire bead over the rim, use a tire ron to pull
both tire beads to one side of the rim. Align the holes in the rim band
wheel, and then insert the vatve stem, Thread on one of the valve ste
nuts, but don't tighten it at this time.



i

Take off the wheel and lay it on a smooth surfice
with the brake drum fucing down. CAUTION: Spread a
blanket underneath the wheel to prevent seratehing the
hub, dise, or rim. Use chalk to murk the tire sidewall in
line with the valve stem so that the tire can be mutched o
the rim during assembly.

Deflate the innertube by unscrewing the valve cap,
reversing it. and then using the slotted end 1o remove the
valve core. CAUTION: Cup your hand over the valve
stem to prevent losing the valve core when it flies out.
Remove the nuts from the valve stem. then push the stem
inside the rim. NOTE: The valve stem base in the inner-
fube clamps the tire beads ro the rim; it will be impassible 1o
break the tire bead from the rim without first loosening the
valve stem nuis. Loosen and push in any tire bead clamps.

Use a rubber mallet to break the tire beads away
from both sides of the wheel rim. Starting near the valve
stem, insert two tire irons, about 5 apart. between the
tire bead and the rnnm. At the sime time. kneel on the tire
just opposite the valve stem to force the tire bead into the
*dropped” center of the rim. Pry the bead up over the
nm and shide one iron toward the other to disengage the
nim from the bead. Insert this tire iron 3" away from the
raised section. then lift the beud over the rim
CAUTION: Insert the tire iron only as much as is
necessary (o pick up the tire bead, or you will pinch
the innertube. CAUTION: Don't use any sharp-edged
tools, or you will damage the tire bead.

Reach inside the tire and ¢url out the valye stem.
then pull out the rest of the innertube. NOTE: It tsn't
necessary to remove the tire from the wheel rim if you onl)
want 1o repair or replace the innertube. To remove the tire
from the rim, lift the bead and take out any tire bead
clamps, Push one side of the remaining bead into the
“dropped” center of the rim and use the tire irons to hil

TIRE LEVER

Remine the valve stem nuts, then push in the stem. Uve & rubber
mallet 1o break both tire beads away from the wheel rim, Starting near
*alve stem, insert the tire frons, 5 apart, under the tire bead. and
then lify that section aver the rim. Remove one tire iron and lasort it 3"
-“"' the ruised section, lifting more of the bead. Continue working
und the wheel until ' of the bead is raised, then pull the remaining
Htion out by hand,
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the beud over the nm. Remove the nim band by stretch-
ing itover the rim,

INSPECTING

Check the spokes to make sure none protrudes from
its nipple. Remove the nipple from any protruding
spoke. then file the spoke end so it will be %™ shy of
protruding. CAUTION: If the spoke is left flush with the
nipple, it could puncture the innertube after subsequent
tightening.

Check the inside surface of the wheel rim for rust,
rough welds. or burrs which could cut the innertube. Use
a file and emery cloth to remove any defects, and spray
the area with enumel. Check the inside surface of the tire
for punctures. crucks. or metal particles which could
pinch or cut the tube. A thin paich can be used to covera
minor defect in the tire lining.

Repair the innertube if the puncture is less than %"
long. Replace the innertube if the puncture is larger or il
the base of the valve stem is torn. NOTE: Such damage
results from running with low tire pressure. a loose valve-
stem nul, or a loose tire-bead clump, because the tire hay
slipped on the rim during hard acceleration or braking
carrying the innertube around with ir.

INSTALLING

Stretch the rim band over the wheel and position the
valve stem hole over the matching hole in the rim. Make
sure the rim band is the correct diameter and width for
vour motorcycle. If it is too narrow or small. some of the
spoke nipples could contact the innertube to cause a flat
tire. I£it is too wide or large, it may overlap and interfere
with the innertube,

Sprinkle talcum powder inside the tire to reduce
friction with the innertube. Brush a soapy solution onto
the tire beads, then pry one bead over the rim. NOTE:

Most new tires can be installed either way, but used tires
have established a wear pattern which dictates installation
in the same direction they had been used. Reversing a used
tire can prolong its life slightly, but it may resultin erratic

t or pinch

g care nol fo pwis
from the cenler of
the tire deads during

Tuck the innertubé inside the tire, tuking

Wy
v thre bead clamps &
it. Push the valve stem and an)

ihe wheel to keep them from I-rim: l|:|::u-;{l:::d g
. ining tire bead by s
assemnbly. fastall the remal

pry the last third of the bead over the rin.
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handling until the tread wear evens itself. CAUTION: a
a tire has an arrow on the sidewall, it indicates the direc-
tion of the motoreycle when the arrow is at the top of the
tire, directly above the axle, Such a tire must be mounted
this way on H-series models to prevent its being torn apart
by the im-.wr of the engine.

Pry down both tire beads until the valve stem hole is
cs[unhc;f. and insert the valve stem through the rim band
and the wheel rim. Thread the nut on three turns, but
don't tichten it at this time. NOTE: Install the tire bead
¢ fum_:lf.'."}. if used, in the same manner

Tuck the innertube inside the tire, taking care not Lo
twist it. Before installing the remaining tire bead. tem-
porarily inflate the innertube to align it inside the tire.
Push out the valve stem and any tire bead clamps from
the wheel center. then fit the remaining tire bead by
hand, starting at a point opposite the valve stem. Use tire
irons to pry the last third of the bead over the rim.
CAUTION: Don’t trap the clamping part of the innertube
between the bead and the rim or you will pinch the tube.

Shift the tire on the rim until the valve stem points
directly to the center of the wheel. CAUTION: If the tire
is inflated with the valve stem cocked, the innertube will
tear. To maintain wheel balance, line up the chalk mark
on the tire’s sidewall with the valve stem. NOTE: Some
replacement tires have a dot or other mark on the sidewall
to identify the lightest sector of the tire. This dor should be
aligned with the valve stem and the bead clamp.

Use the valve cap 1o install the valve core. then
inflate the tire to twice normal pressure. Rock the valve
stem from side to side to release air trapped between the
innertube and tire. Check for even bead seating on the
rim by checking the guide stripe on the tire. which must
be parallel with the wheel rim edge. Use soapy water on
the rim edge, then strike the tire’s sidewall glancing blows
with a rubber mallet to pull the tire bead out against the
rfim. NOTE: When properly installed. the tire’s sidewall
will be reinforced by the wheel rim. If the tire bead is not
fully seated, the tire loses this lateral support and
becomes too flexible. CAUTION: If the motorcycle is

BALANCE MARK

Shilt the tire on the rim unill the valve stem points directly ar the
wheel center. New tires have a balance mark, as shown here, which
Identifies the lghtest section of the tire: line this murk up with the valve
stem during installathon,

driven with a hall-seated tire, high-speed cormering ang
straight-line stability could be adversely affected, Thig is
especially true of poorly seated rear tires,

Deflate the tire 1o the recommended Pressure
tighten the valve stem nut. and then secure it with Ihr.:
locknut. Install the valve cap. Tighten the nuts and Jock.
nuts on any tire bead clamps. Install the wheel on the
motoreyele. CAUTION: If a new tire is installed, allow
200 miles of careful driving until the tread wears in. New
tire treads are comparatively smooth and slick from the
molding process. and they lack the normal traction and
cornering characteristics of used tires,

WHEEL BALANCING

Wheel imbalance can cause wheel hop and
pounding vibrations at speeds over 65 mph. As long as
the original-equipment tires are used, wheel balance can
be maintained by taking care (o remount a tire in its
original position. When a new tire or wheel rim is in-
stalled, or when the original tire has been installed hap-
hazardly, the wheel must be rebalanced.

The wheels can be balanced without removing them
from the motorcycle. Back off the brake cable Edju-sl-
ment o there is no drag on the brake drum. At the rear
wheel, separate the chain and remove it from the
sprocket. At the front wheel. detach the speedometer
drive cable. Remove all factory wheel weights.

Park the motorcycle on the center stand so the
wheel spins freely. Give the wheel a slight spin and let it
stop of its own accord. Mark the wheel at the bottom and
spin it again. If the wheel stops at the same position
(mark at the bottom). it is out of balance.

Different size lead weights (10 gr. and 20 gr.) are
available for balancing wheels. These are slotted 1o fit
over & spoke, then must be clamped around the spoke
nipple with a pair of pliers. As an alternative, you can
wrap a length of solder around the spoke just above the
nipple for balancing weight. At a point on the rim di-
rectly opposite the heavy mark make another mark and
spin the wheel again. Increase the size of the weights

GUIDE STRIPE

The guide stripe is parallel fo the wheel rim edge on this tre
indicating that the tire bead is fully seared and reinforeed by the lips o8
the rim.



until the wheel stops

with the light mark at the bottlom.

Move the weights three or four spokes from the
light mark and recheck the balance. ngen the wheel
stops at rﬂl;l:ﬂm positions during three or four spins. itis
properly balanced. NOTE: The purpose of using two

SWINGARM SPECIFICATIONS

weights and spreading them apart is to triangulate

weight concentrations around the wheel rim, rather th
having two opposing heavy sectors acting on the wheel rim,

spakes,

and wheel hub spoke flange. Install the drive

chain or the speedometer cable und adjust the brake.

TIRE SPECIFICATIONS

Oil Quantity (per side)
Oil Level (from top)

230cc (7.8 fl. oz.)

380mm (15")

H'lB, H1D, HZ2, H2A

Spring Length

Oil Type

gl‘i Quantity (per side)
el (from top)

345mm (13.587)

SAE 10

160cc (5.4 fl. oz.)
448mm (17.637)

335mm (13.19")

—

HIE, H1p

Sprin
g L
i T‘, ength

il ;
e Quantity (per side)

el (from top)

345mm (13.568")

SAE 10

170cc (6.7 fl. oz.)
380mm (15")

335mm (13.197)

—

0
Oil Quantity (per side} 175¢cc (5.9 fi. oz.]

il Level (from top)

S1A, 518, 51C, 52

Spring Length
il Type

Oil Quantity (per side) 210cc
376mm

168mm (14.5%)

361mm (14.217)
SAE 10

(7.1 1. 02.)
(14,787}

H-SERIES MODELS H-SERIES MODELS
Standard Service Limit r
Front Tire Size 325X 19
g::':i‘?;m‘ Rear Tire Size 4.00% 18
: Front Tire Inflation 26 psi®
Diameter 22.0mm (0.8661%)  21.85mm (0.86027)  Rear Tire Inflation N ::ii"
Bushing Inside
Diameter 22.15mm (0.87207) 22.40mm (0.8819")
Pivot Shaft §1 MODELS
Bend 0 0.5mm (0.02"} Front Tire Size 3.00X 18
e Rear Tire Size 325X 18
$1 MODELS Front Tire Inflation 24 psi
Pivot Sleeve Rear Tire Inflation 31 psi
Qutside
Diameter 22 .0mm (0.8661")  21.95mm (0.8641")
Bushing Inside §2 MODELS
Diameter 22.128mm (0.8712") 22.37mm (0.88077) Front Tire Size 2.00 X 18
Pivot Shaft Rear Tire Size 350 %18
Bend 0 0.2mm (0.008") Front Tire Inflation 24 psi
Rear Tire Inflation 31 psi
§2 AND S3 MODELS
Pivot Sleeve $3 MODELS
Dutside !
Diameter 22.0mm (0.8661")  21.95mm (0.86417)  Front Tire Size 3.25X18
_ ) Rear Tire Size 350X 18
Bushing Inside Front Tire Inflation 24 psi
Diameter 22.030mm (0.8673") 22.30mm (0.8780%)  Rear Tire Inflation 31 psi
Pivot Shaft
Bend 0 0.2mm (0.008") *20 psi for high speeds
++34 psi for high eeds
FORK SPECI FICATIONS
H1, H1A H1C H2B, H2C
Standard Service Limit I,
Spring Length 2a5mm (13.68”) 336mm (13.19")  Spring Length 4smm (13.68") 335mm (13197
il Type SAE 10 — 0Oil Type SAE 1

—

—(3—_—"—_—______——

350mm {13.787)

0il Level {from top)

§2A,53,53A

Spring Length
Qil Type

0il Quantity (per side) 185¢cc

Oil Level (from top)

258, 5mm (10.1 g8

SAE 10
{5.24 fl. oz.}

355mm

{13.987

248mm (9.767)
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H1 MODELS

Shoe Lining Thickness
Drum Inside Diameter:
Front
Rear
Shoe Spring Length:
Front
Rear
Camshaft Outside Diameter
Panel Camshaft Hole Inside Diameter

DRUM BRAKE SPECI FIC_ATIONS

Standard
5mm (0.27)

200mm (7.874")
180mm (7.087")

60mm (2.367)
66.5mm (2.62")
14.984mm (0.5899")
15.027mm (0.5916")

Servics Limit
3mm (0.127)

200.75mm (7.9047)
180.75mm (7.116")

63mm (2.487)
69.5mm (2.74")
14.75mm (0.5807")
16.25mm (0.6004")

H2 MODELS

Shoe Lining Thickness

Drum Inside Diameter

Shoe Spring Length

Camshaft Outside Diameter

Panel Camshaft Hole Inside Diameter

s5mm (0.2")

200mm (7.874")
66.5mm (2.62")
16.984mm (0.6687")
17.027mm (0.6704")

3mm (0.12%)
200.75mm (7.804")
69.5mm (2.74")
16.75mm (0.6594")
17.25mm (0.6791")

S-SERIES MODELS

Shoe Lining Thickness
Drum Inside Diameter
Shoe Spring Length:

5mm (0.2")
180mm (7.087")

2mm (0.08")
180.75mm (7.116")

Front 47mm (1.85") 50mm (1.87")

Rear 56mm (2.20%) 59mm (2.327)
Camshaft Outside Diameter 14.984mm (0.5899") 14.75mm (0.5807")
Panel Camshaft Hole Inside Diameter 15.0mm (0.5906") 15.25mm: (0.6004")

DISC BRAKE SPECIFICATIONS
ALL MODELS
Standard Service Limit

Master Cylinder Bore Inside Diameter
Master Cylinder Piston Outside Diameter
Master Cylinder Cups Qutside Diameter
Master Cylinder Spring Free Length
Caliper Bore Inside Diameter

14.0-14.043mm (0.5512-0.5529")
13.957-13.984mm (0.5495-0.5506")
14.65-15.15mm (0.5768-0.5965")
g‘:l.l mm (2.169")

.18-38.20mm (1. 1. i
Caliper Piston Qutside Diameter 38.115-38, 1481-:1:11 ‘.'5 1?331:15-519231{;“1

Disc Thickness
Disc Runout fmmin2/6:) 0

14.080mm (0.5543")
13.90mm (0.5472")
14.50mm (0.5709")

48.0mm (1.89")

38.2156mm (1.5045")
38.105mm (1.50027}

5.5mm (0.2177)
0.3mm (0.0127)

AXLE TIGHTENING TORQUE

DISC BRAKE TORQUE

SPECIF
L TIONS SPECIFICATIONS
H-SERIES MODELS
Front Brake Lever Pivot Bolt 3.5 ft-lbs.
Fr s 55 ft-1bs. Brake Lever Adjuster 6.0 ft-lbs.
R mﬁ?" ampe 14 fribs,  Master Cylinder Clamp Bolt 4.5 ft-lbs.
aar Axle 100 fi-Ibs, ::I Ennjo Bolts 20.0 fi-lbs.
rake Pipe Fittin 12.0 ft-lbs.
S-SERIES MODELS Three-Way Fitting Mg:nting Bolts 13.0 ft-lbs.
Front Axle Hydraulic Brake Light Switch 13.0 fr-lbs.
Front Axle Clamps 85 ftibs.  Caliper Shaft 220164t
Boat Aite 14 ft-lbs. Bleeder Valve 6.0 Ib-ft.
i 55 ft-lbs. Dise Mounting Bolts 1'2.0 Ib-ft.




his chapter describes the construction, operation. and
ervice procedures for the motoreyele's electrical equip-
ent. including the charging. ignition. and lighting sys-
ems s well as the warning devices. First. charging-sys-
service is covered for each of the three basic systems
used on the different models, in chronological order of
their development. Then the various ignition systems are
covered in order of increasing sophistication. Finally.
the lighting and warning devices used on these machines
||ug covered. In the end of the chapter is a specifications
| ble for the electrical systems of all Kawasaki triples.

|-'&|ARGING SYSTEMS

The charging system on any motorcyele must per-
form one basic task: supply enough electrical power to
satisfy the needs of the other electrical systems on the
motorcycle. To do this, the heart of the charging system,
the alternator. is driven by the engine. Some of the en-
gine horsepower is absorbed by the alternator and con-
Verted 1o electrical energy. Some of this energy goes to
the battery. some 1o the lighting system, and some to
supply current for ignition.

Operation of the alternator is made possible by
movement: if a wire is moved through a magnetie field.
or il a magnetic field is moved past a wire. an electrical
current is generated in the wire. All that happens in the
altenator 1s that a magnetic field. formed by the alter-
Rator rotor. is rotated inside several interconnected coils
of wire. These. known as the charging coils, are wrapped
dround core pieces of luminated steel plates. The core
pieces help direct the spinning magnetic field to make it
more effective.

Every magnet has & north and a south pole. If the
magnetic field around a magnet could be seen. it would

k like lines of force moving out of the north end,
SMIng around the length of the magnet. and entering
south end. As the alternator rotor turns, it sweeps its
2anth and south poles alternately past each charging coil
=N & north pole passes a given coil. it induces a cur-
*alin one direction. When 4 south pole passes the same
0Ll it induces o current in the opposite direction.

""i"_lﬂt;ll current flows from a “negative” Lo a

"Ve™ arca. That is, electrical current is the flow of
| 005 with 4 negative charge from an area of high
0N concentration (therefore « “negative™ urea) 1o
s o low concéntration (therefore a more “positive”
f h:hiflulud_\, Speaking), Thus, because the current in
# s o 'IIE}:HEF“'I‘ flows in two directions alternately. lhs
f !uchangqt ires coming from the charging colls are sa
| ¥ IP‘“'*WII}-'. from negative to positive
5 % “alternating current” or AC from the alterna-
H

1
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tor raises a problem. The batiery o be churged by the
alternator is a “direct current” or DC device. It has u
negative lead and a positive lead. making it incompati-
ble with the alternating current produced by the alter-
nator. This compatibility problem is solved by & rectifier.
On Kawasaki triples. the rectifier is a solid-state device.
made up of four. six. or nine silicon diodes arranged in
such a manner as to change AC into DC, It does this by
electronically switching the connections from the
charging coils to the battery so that they are always
connected in the right direction to charge the battery. no
matter which way the alternating current in the charging
coils is flowing. The rectifier’s individual diodes accom-
plish this by allowing current flow in one direction only.
Current will not flow through a diode in o reverse
direction.

The voltage regulator. working with the alternator
and rectifier. cnnlnﬁs the output of the charging system.
Because the alternator must be designed 10 put out
enough powertosatisfy the whole electrical systems needs
at low engine speeds. its output at high speeds must be

STATOR COILS

M

(L=

E
@ .
\_/AGNETS

ALTERNATOR ROTOR

principle that il a wire is
or vice versa, an electrical current will

s s & spinning magnctic field in ihe
adl §t with coils of wire in the Fivrma

A generator and alternalor aperate on the

moved through a magnetic ficld
fow through the wire. All mode
form ol the alternator rotor wrnd surTou
of the alternator stator assembly

imn
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SLIP RINGS

FINGERS

This is the alternator rotor from an early H1 model with an ex-
cited-fiekd alternator. The slip rings recelve current from two brushes on
the stator plate and activate the electromagnetic “field™ coil in the
center of the rotor, The alternating “fingers™ from either side of the
rtor are north and south poles magnetically.

RECTIFIER

ALTERNATOR

controlled by a regulator or it would n'.-f.'ruh.-”g,: th
bhattery and burn out the lights. The regulators g lhcs:
motorcycles are of only two basic designs, though they alj
look different.

The battery itself is a 12-voli, lead-acid type of
battery. It has 6 cells, cach rated at 2 wvolts, wircd in
series. That is, the positive lead of one goes 1o the nega.
tive lead of the next, and so on, 5o that the tolal
cumulative voltage is 12, The amperage capacity of the
battery depends on the physical size of each cell, The Hi
models have the largest battery. with a rating of 9
amp-hours. This is an arbitrary rating that gives us an
idea of its relative endurance under a given electrica|
load. The other Kawasaki triples have a 55 amp-hour
battery because their ignition systems do not require as
much current as do those of the H1 models. When re.
placing a battery, be sure it has an adequate amp-hoyr
rating or it will soon be exhausted,

HI, HIA. HIB, HIC MODEL CHARGING
SYSTEM

The charging system of these models has an ex-
cited-field type of alternator; the alternator rotor is not a
permanent magnet. This rotor has two pole pieces, one
on the front and one on the back, whose “fingers” curve
over the edge of the rotor. As the rotor turns, the coils
around it on the stator are exposed first to a finger of the

BATTERY

A full-wave rectifier, as used on these models, must have at least  four dindes. Fach diode will
the blocked arrow. All four work together to let the current flow ta the

not allow current to flow in the direction of

battery.
RECTIFIER
ALTERNATOR = -
BATTERY
—

I this disgram the current fow th
rectificr. rOUBK the charging coll has reversed. but the polarity to the battery s the same, thanks (0 the
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m F;:" waf- then one of the south pole piece, and so
mside 1h:3= ;’ ectromagnetic field coil is wound around
e e cl e {"ﬁ-'%- The field coil is powered by the rest
‘of the clectrical system via two brushes that ride on slip

‘mngs in th 6
.tms.'a.rl;E n]el{?rl:::-u?;: :sil; the rotor. The black (negative) wire is 4 ground lead. The blue lead
es are connected by a green and goes to the voltage regulator to supply current to the field

a4 black wire 0 the voltage regul: T : s
- gulator. The voliage zail. The red ‘e) led :
regulator has a solenoid-operated switch that controls tﬁc ln-l‘ : e red (posiive) lead goes oo b it EaNeS

source of power 10 the rotor. Less power to the rotor
lowers its magnetism, thus lowering the output of the  TESTING THE ALTERNATOR
alternator. Increasing the power to the rotor increases its
etic ficld strength und the alternator output rises,
m_rcgulaln:'j ccnnc;.;ts the battery to the field coil at low
engine speeds lo keep the alternator’s out i
enough 1o sustain the ignition system. At highg:l ::nglnﬁt e

The rectifier has nine individual diodes arranged in
three groups of three. The rectifier is 4 nonserviceable
unit; the diodes cannot be replaced. Besides the three
yellow wires, there are three other leads on the rectifier.

If you suspect that the alternator is not charging the
battery, the first testis a voltage check of the battery with

s some of the alternator’s output is si ; jeld col

i siphoned off at Field coil
the rectifier to power the field coil, As engine speed rises, =l | . {dynamo)
_}~ Pressure coil in

the alternator’s outputincrenses to 14.5 volts. The voltage
regulator then turns off the current to the field coil.
Therefore, the alternator output drops immediately, and
ﬂtﬂl‘l the field coil 15 “turned on™ ag;lin_ The \'-ﬁllagc
regulator turns the field coil on and off rapidly to hold the
glternator’s maximum output at 145 volts. Because the
field coil is initially excited by the battery, this system will
not charge a battery whose voltage has dro ed 100 low.

If 1hgu.- battery’s voltage is less than 10, rEs?mw it from m::i;h::m“:a“:::;? L'.” J.’J,"'ﬁ’?il'.?ﬁ:"f.‘.'::.:"am’f; e
the motorcyele. then check the electrolyte level. Fill the tivate the ficld coil. :
battery to the upper level line with distilled water only,
CAUTION: If nondistilled water is used, the battery’s life
will be reduced by sedimentation shorting the plates.
Charge the battery at a ' amp-hour rate for 15 to 20
hours, with the caps removed. CAUTION: The caps must
be removed during charging to prevent a dangerous build-
up of hydrogen gas inside the battery. Charge the battery
only in a well-ventilated area. Hydrogen gas is very

valtage regulatar

L High-speed point
Low-speed point

TO BATTERY

fAammable. _ : L }Vibration
The alternator has three charging coils woundon | | & ====7~ »
laminations around the stator and wired together in a ¥
“wye." Each coil is joined on one end to a center (or =
neutral) connection. The other end of each coil is con- .
nected 1o a yellow wire. All three yellow wires go o the At medium engine speeds, the alternator output is switched to the
rectifier. field coil and the battery is now being charged.
10 BATTERY
/
QEEH
H $ vibration
i
2 T
I" -
| = _ L
e IS : ; ge rises above 145 and

alternator volta -
Y :h:d \chrn {his happens the field coil dr:::
LU .
on and the figld sturrs 10 collapse. This allows

. in a medium:
infs open again as n
14.5 und the po ';i“ \his manner many Hmes 8

At high engine speeid
the output is shuntcd to gr
excitati
The excited-field alternator uses a mechanical voltage regulator, N:I;l?:::-::rp o
3 viltag
ith the cover remuved. The electromagnet is activated by Lupl’fllil'rl‘l. et

e jnts open and shu
gy " 2UtPOL and switches the ficld coil input by moving ot wecond to hold the output lmes

1 consiant 8t 14.5 volis
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the engine running, Connect i DA voltmeter across the
termimals of the battery without disconnecting the h-ll_-
tery leads, The meter must hive o range of al least 15
volts. The battery voltage with the man switch 'OFI
should be it least 12 volts, A fully churged battery will be
about 125 volts. It the voltage is less than 12 valis.
remove the battery, il it with distilled water. and then
charge it at a rate not exceeding | amp for sev eril hours
IT the voltage is less than 10 volis. charge the battery at 4
1+ ymp-hour rate for 15 hours before continuing the test
With a fully charged battery, start the engine, The volt-
age with the engine at idle speed should be about 11 <
volts. This is because the alternator does not supply
cnough power at this speed to supply the needs of the
ignition system fully. Gruduully increase engine speed to
about 4000 rpm. The battery voltage should with in-
creased speed rise to 14.5 volts, If it does not rise that lar.
or if 1t does not rise ut all. the problem is mostlikely in the
windings of the field coil
To check the field coil, remove the alternator cover
on the left side of the engine. Tuke out the bolt in the
center of the signal rotor. and then pull off the rotor.
Remove the three stator mounting serews. then lift off the

Charge a battery about twice the number of hours as frs Amper
sge/ hour rating at a Vi-amp/ hour rate. CAUTION: Remove the caps for
charging to prevent a possible batiery explosion. Keep open Hames and
sparks away from a charging battery, as explosive hydrogen gas is given

. Turn the charger on or off only with the charger loads connected 1o
the hattery,

stator. Hook the stator over the shifi rii.'dill Check the sli
rines on the face of the rotor for oil or dint that
i\ru.\ ent the brushes from making good contact
The most common cause of rotor failure i over-
revving the engine. At high engine speeds. centrifupy]
force on the rotor’s field coil windings is considergble
The result is failure of the rotor because the winding is
stretched and either shorted or snapped by the Ircm::r...
dous force. Use an ohmmeter (o measure the resistiance
between the two slip rings. which should be 35 1o 55
ohms. If the resistance is infinite. the windines h,,\;
~:1.:ppc|.!. If the ru.ulll:_t_: 15 zero. the w Indlflg\ ure _:hnn.:d
The resistance between either ship ring and the p4_-,|.§
pieces. or the core ol the rotor. should be infinite.
Sometimes 4 defect will occur only under load. To
test for this, hook a 6-volt battery in series with an am-
meter: that is. connect the positive lead from the battery
to the positive lead of the ammeter. Hald the negative
lead from the battery against one slip ring CAUTION:

could

Testing HI battery voltage with a 30-volt DC volimeter. 1 should
be 125 volts with no load, and should not drop below 1.5 volts with the
ignition and lights tumed on.

OHMMETER

el

(S
SLIP RINGS

The resistance between the slip rings of the early HI1 rofof
(1969-72) should be 35 1o 5.5 olimis.



Use only a 6-volt battery, A 12-volt battery will ruin the
field coil windings. Momentarily tap the negative lead
from the ammeter against the other slip ring, If the nee-
dle swings wildly across the face of the meter, the field
coil is shorted, CAUTION: Do not hold the meter lead to
the slip ring under these conditions, or the meter will be
damaged. I the needle moves slowly, hold the connee-
tion until the needle stabilizes, It should read 1.1 10 1.7
amps. A lower reading indicates an open circuit.

Another load test also uses a 6-volt buttery. Hold the
Jeads of the battery across the slip rings, one to each ring.
for 30 seconds. Remove the battery. then measure the
resistance across the slip rings. [t must be 3.5 to 5.5 ohms.
This test heats the rotor windings to near their normal
operating temperiture for more realistic results.

Other rotor problems do not oceur very often. but
thev can be hard 1o find if they do. Check that the slip
rings are not loose or dented. The wires from the slip
"“E" to the coil can also come loose. They must be
soldered in place. or the alternator will not charge, Dirty
slip rings should be cleaned with trichloroethylene and
=100 steel wool. Very rarely. one of the pole pieces will
wist on the core and touch the other. This will cause a
magnetic short. CAUTION: Never insert a screwdriver or
4 bar into the rotor pole pieces to keep the crankshaft
from turning. You could twist the pole pieces. When they
are twisted, the field coil windings will be broken, and the
rotor will have to be replaced.

To check the brushes. remove the two screws
holding the brush assembly to the stator plate. The

RED TO BATTERY (BLACK)

g m—

SLIP RINGS
AMMETER

_—w
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brushes are 14mm (i) long when new. The service
limit is 9mm (%"). If either brush is shorter than this, the
brush assembly must be replaced as a unit.

In order 10 generate electricity, the three charging
coils must be connected together. Use un ohmmeter to
check for continuity between all three coils. Remove the
left-side cover under the seat, then disconnect the large
plastic plug with the three yellow wires. which are It.gc
ones [rom the charging coils. Test the continuity between
cach of the yellow wires und the other two. The ohm-
meter should read zero, I the reading is greater than that
between any two of the leads, the stator assembly must be
replaced.

TeSTING THE REGULATOR

If the ulternator passes the checks described above,
you must test the regulator next. because it is the next
most likely component to break down. The basic regula-
tor check is to test the resistance of the coil in the solenoid
that controls the current flow 1o the field coil.

Remove the left-side cover under the seat. The
regulator is fastened to the rear of the battery box. Dis-
connect the three-prong plastic plug and the single con-
nector. Use an ohmmeter 10 measure the resistance
between the brown wire and the black one to check the
solenoid coil. The meter should register 53 10 55 ohms. Ir
it is greater than this. the coil has an open circuit. Ifitis
lower than this. the coil has a short eircuit. In either case.
the regulator must be replaced.

If the regulator has checked “good™ so far. remove

WHITE FROM BATTE!RY

6 VOLT BATTERY

T
et field coil windings uses a G-volt battery. Hook it in
meter bead (o (he slip ring momentarily at first 1o see If the

4 amps: CAUTION:
r, which should read 1.1 t¢ 1.7 amy

oo high for hie meter.

serivs with the At e

AmperEe draw s going 1o b
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T remove the field coil brushes on the early HI{1969-T2), take out
ihe twa small screws on each side of the hrushes. The brushes should be
at least %" long or they must be replaced,

the two screws holding the cover on the regulator.
Visually check the point set for pitting. burning. dirt. or
oil. File the points carefully on both sides with & clean
flexstone or small ignition file. Clean the points thor-
oughly with & business card soaked in trichlorocthylene.
Pull a dry card through the points unul it comes out
clean. Now reassemble the regulator and the alternator,
then retest the battery voltage a1 4,000 rpm. If there is still
no voltage increase as speed rises, you must test the
rectifier.

TESTING THE RECTIFIER

The rectifier is checked by testing the conductivity of
the individual diodes. Remove the left-side cover be-
neath the seat. The rectifier is near the regulator on the
back of the battery case. Disconnect the leads and use an

—— BROWHN —=

To test the regulator coil, check the resistance between the hrown
and black Teads. 11 should be 53 10 55 ohms. A lower reading indicates &
;hmhlhlroﬂ::hwmdunnnpm:hmh.

ohmmeter to test the continuity between them. The
meter should show infinite resistance in one direction
and no resistance in the other. Connect the negative lead
10 the bluck wire and the positive lead in turn to each of
the three yellow wires. the blue wire, and the red one,
The meter should read zero each time. Now connect the
positive lead 1o the blue wire and the negative lead, in
turn. to each of the yellow wires; connect the positive
lead 1o the red wire and the negative lead to each of the
yellow wires, in turn. Again, all the readings should be
zero. 17 all these tests register infinite resistance, the bat-
teries in the meter may be reversed. Try the tests again
with the meter leads switched. 17 all the readings are now
sero. the rectifier is good. However. if any readings are
different from the others. the rectifier is defective and
must be replaced.

The checks described so far test the major compo-
nents of the charging system. If you still have trouble,
check every wire for continuity along its entire length.
Muke sure every soldered connection is solid and that the
multiple connections aren't missing any pins. Check that
the engine is well grounded to the frame. Clean any
corrosion off the battery terminals. and be sure the bat-
tery leads are making a good connection to the battery
terminals.

S-SERIES MODEL CHARGING SYSTEM

The charging system of the S-series features a per-
manent-magnet type rotor and a solid-state voltage regu-
lator. The alternator’s stator has three charging coils
arranged in a “delw” circuit. That is. they are all con-
nected together end-to-end in a triangle. The leads to the
rectifier are connected to the corners of the triangle. This
alternator has no field coil and no brushes, The field is
fully sustained by the permanent magnets in the rotor,
which makes the S-series alternator very reliable and
inexpensive, but it is not capable of as much output us the
excited-field alternator of the early H1 models. This is
not a handicap. however. because the S-series ignition
system does not require as much power.

The rectificr has 6 diodes. It does not need 9 like the
carly H1 models, because there is no power takeoff for
the field. The rectifier is a nonserviceable unit; individual
diodes cannot be replaced.

The voltage regulator is a solid-state unit. It has no
moving parts and cannot be disassembled. The basis.
of this voltage regulator is the combination of two
semiconductor devices, a Zener diode and a thyristor (0
silicon-controlled rectifier, SCR), The Zener diode. like
all diodes, wants to pass current in one direction only.
But a standard diode will pass current in the other di-
rection if the voltage is high enough. Unfortunately, this
will destroy it. The Zener diode, however. is capable ol -
passing a current in the “wrong™ direction without being
damaged when the voltage reaches a certain point. Thus.
a Zener diode with 4 “breakdown voltage™ of 15.3 voltsis
used 1o sense when the alternator output reaches this
predetermined maximum, The thyristor (SCR)is & diode
that won't conduct at all until a small voltage is applied 1@
its “gate” lead. When the thyristor has been “gated™ o
activated by a voltage to its gate lead. it will pass i current



only in the forward direction, and then _un!y until the
current tries to change direction. Then it will become
nonconductive until it is gated again. The gate signal
need only be momentary. The thyristor is simply an
electronic switch,

The Zener diode and thynstor work together in the
voltage regulator like this: When the voltage across the
battery reaches 15.5 volts, the Zener breaks down and
conducts in & reverse direction. But it is connected to the

ate of a thyristor. The thyristor is connected 1o one of
the three outputs from the alternator. and it sends that
output 10 ground instead of through the rectifier for
charging the battery. Assoon as ulterr.luturlcurrcm begins
to flow through it, two things happen in quick succession:
first, the current gates a second thyristor, then the output
from the alternator reverses (its output is AC) and the
first thyristor stops conducting. The second thyristor
unds another of three outputs from the alternator. At
the same time. it gates a third thyristor, and then turns off
as the current direction reverses. The third thyristor
grounds the third output of the alternator, and when that
Bulpul reverses direction, it too stops conducting. Now
the entire alternator output can go through the rectifier to
charge the battery. But as soon as its output voltage rises
to 15.5 volts again, the Zener diode breaks down, gating
the first thyristor and stariing the whole process over
again. Thus, the maximum output voltage is regulated at
15.5 volts,

TESTING THE ALTERNATOR
The basic alternator test is to check the voltage
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BECTIFIE®N

8 SERIES VOL TAGE
HEQULATOR CIMCUIT
BELOW 153 VOLTS

This is a simplified diagram of the S-series solld-state valtage
regulator. The current Hows from the alternator to the rectifier and the
battery because the alternator's output is below 15.5 volis.

across the battery with the engine running. Lift the seat
and connect the negative lead of o voltmeter, with a
range of at least 20 volts DC, to the negative terminal of
the battery. Connect the positive lead to the positive
terminal. With the main switch OFF. the battery voliage
should be 12 to 12.5 volis.

IF the voltage is less than 12 volts (but greater than
10). remove the battery. fill it with distilled water. and
then charge it at no more than a | amp-hour rate for | to
2 hours. If the voltage is less than 10 volts. charge the
battery at a ' amp-hour rate or less for about 10 hours
before continuing the test. CAUTION: Remove the bat-

S SERIES VOLTAGE
REGULATOR
CIRCUIT OVER

15.5 voLTs

AC GENERATOR

When the S-series alternator output rises above 155 volts, the
the Mlﬂﬂ the first thyristor, which shunts the output of one of
‘u:m“rmih 1o ground, When the polarity of the coil reverses, the

¢ Slops conducting: but the second thyristor has already been
BBy the firnt, As it conducts, it pates the third, When the polarity of
cond and thirg ulternator coils reverses, those thyristors stop
T and the entire alternator outpul goes back to the battery. 17t
| 'Iu.,.:u“ 15.5v0lts, the whole regulation process happens over again.
| t‘“ﬁ' voltage regulator is all-electronic with no mosing parts, it
WEar nu, thivgh it can be damaged by heat.

I
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Test the resistance between the yellow lead and the white lead from
the alternator stator, then between the pink lead and the white lead. The
reading must be around | ohm; if it is greater than 10 ahms, the stator
st bee replaced.

> SE— =
Fald (EhY ‘_ﬂ{
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Testing the S-series battery voliage with a > : -
115 volts with the lights and ignition turned on. volt DC capacity voltmeter. The battery should show at least 12.5 volts with no load and

tery caps and charge the battery only in a well-ventilated
ph{w. Charging the battery releases explosive hydrogen
s which must be dispersed into the air for safety, Never
allow an open flame or sparks near a charging battery:
this includes the slight spark that occurs when the fhaf‘glﬂ'
leads are removed. Therefore, always unplug the charger
before disconnecting the leads.

With a fully charged battery, start the engine. The
voltage at an idle should be about 11.5 volis. This is
because the alternator cannot supply enough power for
the ignition system at idle speeds. Gradually increase
engine ‘["”c"j 1o 4,000 rpm The battery voltage should
rise to 15.5 volts, If it does not rise that far, or il it drops,
the charging system components must be checked
\L‘P.II.IEE'_\- as follows

The alternator rotor is a permanent magnel There is
no simple test of its magnetic field intensity, but only
extreme heat, on the order of 500 to 600° Fahrenheit,
will cause it to weaken.

The stator is checked by testing the continuity of the
charging coils. To do this, remove the left-side cover
below the seat and disconnect the two large plastic plugs,
each with a yellow, pink, and white wire. Connect one
lead of an ohmmeter to the yellow wire from the female
side of one of the plugs (the side connected 10 the alter-
nator). and then touch the other lead to the pink wire and
then the white wire. There should be very little resistance,
less than one ohm. Now connect one lead to the pink wire
and touch the other to the white. There should be very

VOLTMETER

y .
M RED TO POSITIVE JH

-..-l'.—_



!jil!l: resistance here also, If either of these tests shows a
resistance of over 10 ghms. the stator assembly must be
replaced, Now remove the alternator cover on the left
side of the engine. Hook one lead of the ohmmeter to the
stator frame. Touch each of the three wires (blue, pink,
and white) from the charging coil with the other lead.
There should be infinite resistance. Any lower resistance
indicates a short circuit to ground; the stator assembly
must be replaced.

1 the stator assembly fails any of the above lests, itis
defective. However, even if it passes them all, it still can
be defective. You must test the other components of the
system to check the stator by the process of elimination.

[NSPECTING THE RECTIFIER

The rectifier is mounted on a tab on the frame
behind the lefi-side cover. Disconnect the single red wire
that goes to the battery, the single black wire connected
w ground, and the large plastic plug that goes o the
alternator. Connect the positive lead of an ohmmeter to
the black wire and the negative lead to each of the three
vellow wires and the red wire, in turn. In each case, the
meter should register zero. Now connect the negative
jead 1o the red wire and the positive lead to each of the
vellow wires, in turn. In ¢ach case, the meter should
register zero. If the meter registers infinite resistance in
all the tests above, its batteries may be reversed. Switch
the meter leads and go through the tests again. If the
meter now registers zero on each test, the rectifier is good.
However, if the meter does not read zero consistently on
all the tests, but zero on some and infinity on others, the
rectifier is defective and must be replaced.

INSPECTING THE VOLTAGE REGULATOR

Because the voltage regulator is a solid-state device,
it must not be disassembled and cannot be adjusted.
CAUTION: Do not turn the screws on the regulator case.
They are not adjustments; they are heat sinks (heat-dis-
sipation points) for some of the internal components. If
 they are loosened, the components will overheat and the

regulator will fail.

ck the regulator with an ohmmeter as described in the accompanying fext. CAUTION:

Cave, i
They are heat sinks for the internal paris.

OHMMETER
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POSITIVE TO POSITIVE — .
i & 4

BLACK TO _—
NEGATIVE _° ' @

NEGATIVE TO B'RCI‘WH

N

Test the Zener diode in the regulator by sefting up the ubave
circuit. The ammeter needle must not meve or the regulator is defective.

The regulator is fastened to a {rame tab near the
rectifier behind the left-side cover. Disconnect the large
plastic plug (with the yellow, pink. and white wires), the
single brown wire, and the single black wire. Using short
lengths of small-diameter, bare copper wire, connect the
yellow, pink, and white wires in the regulator side of the
plastic plug; these will be treated as one lead in these
tests. Conneet the negative lead of an ohmmeter to the
brown wire and the positive lead to the black wire. The
meter should register 1,000 ohms or more. If the resis-
tance is less than this, there is an internal short and the
regulator must be replaced

Now connect the negative lead of an ohmmeter to
the interconnected wires of the plastic plug and the pos-
itive lead to the black wire. The resistance should be
infinite. Now switch the two leads: the resistance should

©

Do not loosen (he sErews on the regulator
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still be infinite, IT it is any less in either test, one of the

thyristors is defective and the regulator must be IL':|'!|.u.'L'd.l

" Totest the Zener diode, connect the negative lead of
a 12-volt battery to the brown wire and the posilive lead
of the battery to the negative lead of an ammeter Now
touch the positive lead of the ammeter to the black wire
If the ammeter needle is deflected at all from 1ts rest
position, the Zener diode is defective and the regulator
must be replaced.

The tests described so far will detect problems in the
major charging-system components. If there are stll
troubles in the charging system, you must also check the
continuity of all wires and connections with an ohm-
meter. There must be no resistance whatsoever. Make
sure every soldered connection is solid and clean of cor-
rosion. Check that the engine is well grounded to the
frame. NOTE: The engine in 83 models is rubber
mounted. There must be a ground wire from the chain case
cover fop screw lo the frame lug at the upper rear engine
mount, Clean all corrosion off the battery terminals, and
be sure the battery leads are making a good connection (o
the battery terminals.

If your charging system continually overcharges the
battery, boiling the water out of it, the Zener diode
breakdown voltage may be too high. The alternator is
supplying too much voltage to the system. This can also
burn out the lights in a short time. Before replacing the
voltage regulator, check the continuity of all wiring and
connections with an chmmeter. There must be no resis-
tance at all. Test the battery voltage at 4,000 rpm. If it 15
over 16 volts, the Zener diode is bad and the vollage
regulator must be replaced.

HID. HIE. HIF, H2, H2A, H2B, H2C MODEL
CHARGING SYSTEMS

In this section two charging systems will be covered
together. The HID and the H2 models have identical
systems. The HIE and HIF models share a slightly
different system. Most of the differences between the
HID/H2 system and the HIE/HIF system are in the
part numbers of the components; many of which look
exactly like their counterparts in the other system,

The alternator has a permanent-magnet rotor that
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This s the current flow In the H2 or HIE regulator/ rectifier unit
during regulation. The process Is described n detall in the text.

needs no external power source (o activate 1. There are
four charging coils in the stator, connecied in Pairs in
series. The two series-connected pairs are connected jp
parallel. Thus, the uh.m_.:!ng coils only have two yellow
wires leading to the rectifier

The rectifier and voltage regulator are built into ope
unit in these charging systems, The rectifier/regulaior
unit is a solid-state type and cannot be disassembled or
adjusted. CAUTION: Do not turn the bolts and nuts
between the cooling fins in this unit. They are not adjust-
ments. They are heat-dissipation points for the interngl
components. If they are loosened, the components will
overheat and the rectifier/regulator unit will fail. Al
though there are several semiconductorcomponentsin the
rcn'llﬁurr'rcgul;ilamr unil, the special components that
make up the regulator circuit are a feature of this unit
One is the Zener diode, which like any diode will conduct
only in the “forward” direction unless a “reverse” voli-
age great enough is applied. (Any diode will conduct in
reverse if a great enough voltage is present, but the Zener
diode will not be damaged by this kind of treatment.)
The other unique component 15 the bidirectional-con-
trolled rectifier, or BCR, a type of electronic switch. It has
a third lead called a “gate™ lead. Ordinarily, the BCR will
allow current to flow through it in one direction only.
However, when the BCR is “gated” (when it has had a
voltage applied to the gate lead), it will conduct in either
direction until the gate voltage i1s removed.

To combine these two special components into a
voltage-regulated circuit, a Zener diode is chosen with a
breakdown voltage of 15.5 volts. The Zener diode senses
when the output of the alternator reaches the desired
maximum charging voltage of 15.5. It then breaks down
and gates the BCR. The BCR 15 used in place of an
ordinary diode in the rectifier circuit. The other three
diedes in the circuit are conventional. But the BCR,
when it is gated, will conduct in both directions. and the
reclifier circuil can only send half as much current to the

Testing the HI battery voltage with & M-volt DC voltmeter. I
should be 12.5 volis with no Joad, snd should ot drop below 115 yolts
with the ignition and lights turned on,



battery as & result. The other half’ is sent back to the
charging coils through the BCR., conducting in a reverse
direction. As soon as the BCR is gated and the rectifier
can send only half the alternator output to the battery,
the battery voltage drops and the Zener diode stops
conducting. The no-longer-gated BCR returns to normal
diode function, and the rectifier again sends the full al-
ternator output to the battery. The cycle starts all over
again. By combining the rectifier and voltage-regulator
I-!.III.CI-iDn’" ina smglc unit, Kawasaki has made the system
less expensive to manuficture and more relinble,

TESTING THE ALTERNATOR

If you suspect that the alternator is not charging the
battery, the first testis a voltage check of the battery with
the rrfgmn: running. Connect a voltmeter across the ter-
minals of the battery without disconnecting the battery
leads. The meter must have o range of at least 20 volis
DC. The battery voltage. with the main. switch OFF,
should be at least 12 volis. A fully charged battery will be
about 12.5 volts, If the voltage is between 10 and 12 volts,
remove the battery, fill it with distilled water, then charge
it at no more than a 1 amp-hour rate for 1 to 2 hours for
H2 models. and 2 to 3 hours for HI models, CAUTION:
Remove all the caps to charge the battery. During
charging, the battery gives off explosive hydrogen gas,
which must be dispersed by adequate ventilation. Keep all
open flame or sparks away from the battery. Do not
remove the charger leads while the charger is plugged in;
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they will spark and can ignite the hydrogen. If the voltage
is less than 10 volis, charge the battery at no more than a
% amp-hour rate for 10 hours for H2 models, and 13
hours for H1 models before continuing the test. With a
fully charged battery, start the engine. The voltage with
the engine at an idle should be 12 volis. Gradually in-
crease the engine speed 104,000 rpm. The battery voltage
should rise with the engine speed to 15.5 volts. If it does
not rise that far, or if it does not rise at all, you must
inspect each of the components of the charging system
separately as follows.

The alternator rotor has permanent magnets, The
brushes and slip rings on the HIE/HIF alternator rotor
are part of the ignition system, The alternator rotor will
not lose its magnetic field intensity unless it is heated 1o
400% to 500° Fahrenheit.

To test the charging coils, remove the lefi-side cover
and unplug the two-prong rubber connector with the
yellow wires. Connect one lead of an chmmeter to one
yellow wire from the alternator and the other lead to the
other yellow wire, The meter should register 0.4 ohms on
HI1D/H2 systems, and 0.22 to 0.26 ohms on HIE/HIF
systems. If the resistance is higher than this, there is an
open circuit in the charging coils, If it is lower, there is a
short within one of the four charging coils, In either case,
the stator must be replaced. Measure the resistance
between the ground and both yellow wires to the alter-
nator. If the reading is less than infinite, the charging
coils are shorted to ground. Again, the stator must be
replaced,

To checy

ey 1 he altemator stator windings of H2 models, use an

sy, r‘“““'"’f reskstance between the two vellow wires in the
Wo-prong plug,
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AMMETER

HEGULATOR

BATTERY

This dingram shows how to check the rectifier/ regulator unit on H21
of HIE/HIF models with a volimeter and an ammeter. Make the
connections as shown and described in the sccompanying text, them
start the engine. CAUTION: Do not let any leads come loose while the
engine is running or the charging system components will be destrayed.

TestinG THE REcTiFier/ REGULATOR UNiT

The design of the rectifier/regulator makes simple
resistance checks of its internal components impossible.
The only possible test is to check the alternator amperage
output under various load conditions (lighting, ete.) after
having determined that the charging coils are in good
conditon.

Remove the left-side cover for access to the recti-
fier/regulator unit. Disconnect the red wire 1o the unit.
Fasten the positive lead of an ammeter (of at least 10
amps range) to the red wire to the unit and the negative
lead to the red wire to the alternator. CAUTION: Be sure
they are fastened securely: if one of the leads were to slip
free, the charging system components could be desiroyed
in seconds during the following tests. Now connect a
voltmeter (of at least 20 volts DC capacity) across the
battery terminals—plus to plus. minus to minus. Start the
engine and let it idle. The ammeter should register less
than 2 umps and the voltmeter 14.5 10 15.5 volts. These

IGNITION COIL

CONTACT

PDIHTS‘

IGNITION
SWITCH

CONDENSER

il A5
This s & wiring dingram of a battery/coll ignition system, The
Saeries and HIB models have three sysiems like this, one for ench

cylinder. The only components shared by the three
battery and the oo com. by the three systems are the

SPARK PLUG

readings should be the sime with the engine speeded up
to 3,000 rpm. With the engine at idle again, turn on he
headlight low beam. The ammeter should read less thap
5 amps; the voltmeter 12 10 13 volts. At 3,000 rpm the
readings should be less than 5 amps and 145 10 155
volts, If these readings are not obtained, the rectifier/
regulator unit is not functioning properly and must be
replaced. NOTE: Remember to follow all the charging
system fests given here, in the order in which they are Biven,
before deciding to replace any component,

IGNITION SYSTEM

The motorcycle’s ignition system has only one Jjob
~to ignite the mixture in the cylinders at exactly the
right instant to produce smooth, economical power. This
may sound like a simple job. butit’s not. The spark plugs
must operate under difficult conditions. One end is ex-
posed 1o the atmosphere at a pressure of around 14 psi
and at a temperature of 50° to 100° Fahrenheit. The
other end is in the combustion chamber exposed 1o
pressures in excess of 500 psi and temperatures around
1500° Fahrenheit. The electrodes must not burn off after
delivering millions of sparks; the insulator must not
break down even though it must hold back 10.000 to
30,000 volts, The ignition coils must amplify the voltage
of the rest of the system to the over-10.000-volt levels
required by the spark plugs. The timing devices, points
or signal coils of the different models must wark at
precisely the right instant, thousands of times every
minute, to make the engine run properly.

Every ignition system has four basic components: a
power source, trigger or liming source, high-tension coil,
and spark plug. Some systems have more than one of
some of these basic components, but that is only 1o ac-
commodate the number of cylinders that must be fired.

The power source on three-cylinder Kawasaki ig-
nition systems is either the battery or a special alternator.
The power source supplies all the electrical power used
by the ignition system, which may be over 100 watis in
the most power-hungry system.

The timing devices on these systems come in (wo
basic types. The S-series models and the HIB have seis
of contact breaker points very much like those used in
automobile ignitions. The other models have an elec-
tronic signaling device consisting of a signal rotor on the
end of the crankshaft and a signal coil (or coils) on the
alternator stator, This device sends a small pulse of cur-
rent 1o the ignition unit, which allows a capacitor
charged by the power source to discharge to the primary
winding of the high-tension coil.

The high-tension coil is similar on all models in that
it consists of & pair of concentrically wound coils, oné
with few turns (called a primary winding). the other with
many turns (called a secondary winding). The primary
has a lead to the CDI unit or 1o the points; the secondary
has a high-voliage lead to the spark plug. )

The spark plugs on all models arc essentially the
same, differing only in heat range and electrode con:
figuration. except for the surface-gap plugs that were
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supplied originally in the H1, HIA, und H1C models. All
these models use %4"-reach spul'k F[ugj_ CAUTION: Do
not use %" or %".reach or extended-nose spark plugs.
Some plugs may hit the top of the piston near TDC with
disastrous results. The exposed threads of others can
preignite the mixture. causing major engine damage,
Spark plug recommendations are made at the end of this
chapter.

S-SERIES AND HIB MODEL IGNITION
SYSTEM

These models use a so-called battery/coil or bat-
tery/point ignition system similar 1o that used in au-
tomobiles for the past fifty years. Actually, these models
have three separate systems, one for each cylinder. A
distributor is not used. nor is there any provision for
automatic timing advance or retard under ¢ anged speed
or load conditions.

A single-lobe point cam is mounted on the left end
of the crankshaft. On the stator, located around the cam
at 1207 intervals, are three sets of contact breaker points.
As the crankshaft turns, the cam opens and closes each
set of points in turn. Each set of points is opened and
closed once per crankshaft revolution, One side of each
set of points is grounded: the other side has a wire 1o the
ground wire of one of the high-tension coils. On the
S-series models, the point set wires are color coded as
follows: left cylinder, green wire; center cylinder, black
wire; right cylinder, blue wire, On the HIB. the color
code is: left cylinder, green wire: center cylinder, red/
white wire: right cylinder. black wire.

The three high-tension coils are mounted on frame
tabs under the front end of the fuel tank, which must be
taken off to remove, replace. or inspect the coils. Each
coil has a brown wire from its primary winding to a
common brown wire which goes to the main switch,
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This shows the correct plug reach. All models use & %" plug reach.
Be sure 1o use the right plugs.

where it is connected 1o the battery. The secondary
winding of each coil has a large black high-tension lead
to one spark plug.

The spark plug is fired. as in any battery/coil system.
by the opening of the points. As long as the points are
closed, the battery is supplying current to the primary
windings of the high-tension coil to develop a strong
magnetic field around both windings. When the points
open, the current stops flowing in the primary windings
and the magnetic field collapses, The field collapses
rapidly past the thousands of turns of wire in the second-
ary winding to the soft iron core, and extremely high
voltage is generated, which jumps the spark plug gap. As
the field collapses, it also moves past the primary
winding, generating a smaller voltage in it that tries 1o
jump the point gap. as if it were a spark plug, IT this were
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Thi rk plug has too long a reac prack
plug il'bt;l‘::uru‘:le ntis the combustion chamber where they will glaw

red from the heat of the combustion process, Inviting T‘:r:;;h:.n“:ln::
preignition. Carbon will build up an the exposed Ilhr;;udn lnm.d il
will be impossible to remove the plug. CAUTION: ";:: syt
s plug in this condition, be sure 1o clean all Iih: c s
first, or vou will destroy the threads in the cylinder )
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Timing the S-series ignition with a dial gange is more sccarate than
using the marks on the alternator rotor. Remember to turn the crank-
shaft in its normal direction of rotation (counterclockwise) to find the
firing point when the ignition contacts should open.

allowed 1o happen, the points would soon become
burned and pitted by the araing, l'o prevent this a cop.
denser is connected across the points. It “soaks up” this
surge of electricity and helps preserve the points. When
1I|L-.!1n||l1s close again. current from the battery sturis 1o
flow in the primary. rebuilding the magnetic field aroung
the high-tension coil in preparation for the next spark

TivinG THE S-SERIES AxD HIB lanimion

here are two methods of checking the static jgni.
tion timing: matching the timing marks or '“'-'-“uf'll‘lg;the
piston movement {rom TDC with a dial indicator
Matching the timing marks is the simplest method, but j
may not be completely accurate because of production
tolerances in stamping the marks and machining the
keyways in the crankshaft and rotor. A bent |fmin;_
pointer (or shifted stator Pl-l!l:'_l can also result in incorregt
positioning of the stationary timing ma rk. Using the dial
indicator ¢liminates these inaccuracies because the
points are adjusted to open at the exact piston position
and, therefore, at the specified crankshaft angle. The dial
indicator can also be used to venify the accuracy of the
timing marks. after which they can be used with
confidence.

MATCHING THE TIMING MARKS

Adjust the 'r:;niliun timing only after having cleaned
the points and adjusted their gap. Attach o self-powered
continuity lamp across one set of points by connecting
one lead to any metal part of the engine (ground) and the
other lead to the breaker-arm spring. CAUTION: Make
sure the main switch is in the OFF position, or else the

LEFT CYLINDER POINT SET

STATOR PLATE SCREW

RIGHT CYLINDER TIMING
PRY POINTS

STATOR PLATE SCREW

STATOR PLATE SCREW

CENTER CYLINDER TIMING
PRY POINTS

CENTER CYLINDER POINT SET
STATOR PLATE PRY POINT

POINTER

The timing marks on the H1B appear on the small rator on the emd
ol the point cam. The pointer Is Just below i, fastened to the stator plate-
Hemember n:; l:;-: the left h:llhﬁ: h'l."'.!'.':' rns: Polnt sef) by loosening the stator plate serews. Then time the other two sels of polnts B
Incmening crews ng thelr timing plates to the sintor plate.  The vario et
stator plate and the two timing plares. Plate various sets of notches n the drawing are pry points for moving



lamp will be energized by the motorcyele’s battery. Slowly
turn the crankshaft in the normal direction of rotation
(counterclockwise) and watch the continuity lamp. which
will go out when the points open. .

IF the timing is correct, the points will open just as
the iming mark on the edge of the rotor coincides with
the pointer s Illurk_. If the points open before the marks
coincide, the ignition timing is advanced: if they open
after the marks coincide, the timing is returded,

To adjust the ignition timing, loosen the two screws
securing the timing plate by % wurn. Wedge a screwdriver
blade between !ht‘ timing plate notch and the stator plate
dimples. If the timing is advanced, turn the screwdrniver
clockwise to retard it: if retarded, turn the screwdriv er
counterclockwise to advance it. Tighten the timing plite
screws, recheck the point gap, and then recheck the js-
nition timing. Repeat the procedure for the other two sels
of points. Burnish the closed point surfaces by drawing
strips of lintless paper lhmugh until no trace of dirt or oil
is left, and then install the left engine cover.

CHECKING THE S-SERIES IGNITION TIMING WiTH A Dial
GAUGE
Remove all spark plugs, then screw u dial gauge

W ld e
T, |Im"hm"“'“l."ll'||‘=I'lIm'ul'mn-milll.'n|IJ:|I:.unn.:r.l1-l"~l"'""‘““'
15 timing ulso changes the timing of the other two sets.
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On S-series models, look through the hole in the stator plate far the
timing marks on the alternator rotor, Each set of points must be adjusted
separately. Loosen the two screws holding the timing plate to the stator,
then move the timing plute by inserting o screwdriver between the pry
points as shown,

There-

plate
{ is mounted direcily on (he stator |

the top point st first I
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adaplor into the left-hand spark plug hole, leaving the
clamp screw loose. Turn the crankshaft with a wrench
until TDC is indicated by the needle’s reversing direc-
tion. Push the dial gauge into the adaptor until the small
pointer registers Smm. CAUTION: If the dial gauge is
forced past Smm, the delicate internal mechanism will be
jammed. Tighten the adaptor clamp screw to secure the
dial gauge in this position. Turn the crankshaft back and
forth past TDC while rotating the dial bezel so that the
needle registers zero just as it reverses

Starting with the crankshaft and piston at TDC
(needle at zero), slowly rotate the crankshaft clockwise.
Count the number of rotations of the needle and stop
when the needle indicates a piston drop of 2.60mm. This
i5 exactly 23° before TDC. The mark on the stator plate
near the window (located at 10 o’clock) should align with
the mark near the L on the face of the alternator rotor. If it
does not, make a small scratch mark on the stator plate
thut does align. Move the dial gauge to the other two
cylinders and repeat the procedure. The ignition should
now be timed (using the corrected timing marks) as de-
seribed in the previous section.

Alternatively, you can use the self-powered conti-
nuity lamp with the dial gauge instead of marking the

Unlmnuhtn*mlhwtﬂnﬂmmﬁu
Nat,
hnmmmupwummnm:gm.'m

stator. When the crankshaft is rotated counterclockwise
the continuity lamp should light just as the dig gauge
indicates 2.60mm. Turn the crankshafi u:-:nn|.mtcr|:qu:l;u..\fiss,E
to about 2.70mm, then turn it slowly clockwise: the light
must go out as the needle registers 2.60mm, Be sure 1o
move the dial gauge to the other two cylinders to be sure
all three are umed properly.

After timing all three sets of points, replace the
spark plugs. the spark plug wires, and the ignition cover
Be sure to pet the right wires on the right spark plugs.

CHecKING THE HIB IGNimioN TiMiNG wit & Diar
GAUGE

The procedure for iming the H1B with a dig) gauge
is very similar to the S-series procedure deseribed above.
Remove all three spark plugs, and then screw the digl
gauge adaptor into the left-hand spark plug hole,
CAUTION: Do not tighten the clamp. Tumn the
crankshaft with a wrench until the needle's reversing
direction signals TDC. Push the dial gauge into the
adaptor until the small pointer registers Smm.
CAUTION: If the dial gauge is forced past Smm, the
delicate internal mechanism will be damaged. Tighten

Measure the spark,plug gap with only @ wire-type gauge. A fat
fecler gauge will give an inuccurate reading becanse the inside of the side
electrode ks not Aar,



the clamp screw (o secure the dial gauge in this position,
Turn the crankshaft back and forth past TDC while
rotating the bezel on the dial gauge so that the needle
regISICrs Zero Just as it reverses,

Connect one lead of a self-powered continuity lamp
to the arm of the movable point and the other to a good
ground such as a cylinder fin. CAUTION: Be sure the
main switch is turned OFF or the motoreycle's battery
will light the lamp.

Starting at TDC, slowly rotate the crankshaft clock-
wise. Count the number of rotations of the needle and
stop when the needle indicates a piston drop of 2.23mm.
This is exactly 20° before TDC, The lamp should light.
Turn the crank past this point to about 2. 40mm, Now
turn it counterclockwise until the dial gauge indicates
2.23mm. The light should go out at exactly this point. If it
does nol, loosen the three stator plate screws and move
the entire stator plate until the light goes out at exactly
223mm. Tighten the stator plate screws securely, and
then check the timing again. Now move the dial gauge to
the other two cylinders and repeat the procedure with the
following difference: When setting the timing of the
center and right-hand cylinders, do not loosen the stator
plate screws; loosen only the two screws holding that one
set of points. After timing all three sets of points, check
that the point gaps are still between 0.012” and 0.016”
Replace the spark plugs, spark plug wires, and ignition
cover. Be sure to get the right wires on the correct spark
plugs.

TROUBLESHOOTING THE IGNITION
SYSTEM-S-SERIES AND HIB MODELS

If the engine does not run at all. check for a spark at
the plug electrodes by laying the spark plug, with its
high-tension wire attached, on the cylinder head, and
then try to kickstart the engine. If there is a spark, you
must inspect the other systems of the engine as described
in Chapter 1, Troubleshooting. If there is no spark or if
the engine misses at high engine speeds or under load,
Jou must inspect the components of the ignition system
#s described here.

A common part to fail in any ignition system is the
spark plug, because of the extreme conditions of heat and
Pressure under which it functions. Remove the spark
Plugs. The electrodes will be burned and rounded unless
“€ plugs are new. File the electrodes square, then regap
the plugs to 0.020” (0.5mm). Clean the carbon deposits

M inside the plug shell and from around the center
:}t':"f)dg_ CAUTION: Never bend or stress the center

oo rode or its insulator will break. If the spark plugs
Sp::"“ 2.000 miles on them, you should discard them,

Plugs do not last long in these high-output engines
the !cé'::':;'r!cct the points, remove the ignition cover on
1 make thc "_r'h“ tngine I'Ilcrn-.wc all three spark Pllll_i.‘.‘:
Poing seqe e "'"““k-‘-_hul'l casier to rotate Pry each of Ih:.‘
L'r|n|.-,.;'l Id!-'li'n with your hng;:r.\_ SO you can see Ih:..
i andl::,:nh themselves. The surfaces of the points are
4 While 1 th"}:‘ When they are new. After being used for
¢;bi-.-pm"'1'd ccome burned and pitted. If one side 15
"hcus-nd td and the other has a mound hul_!t up on i,
FIeris bad and must be replaced. If the points
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are not severely pitted, dress them flat with a clean flex-
stone or 4 small ignition file. Clean the points with &
business card soaked in trichloroethylene, then pull a dry
card between the points until it comes out clean. Gap the
points and adjust the ignition timing as described
previously. Replace the ignition cover, spark plugs, and
wires,

If there is still no spark at the spark plugs, check the
high-tension coils and the spark plug wires. To test the
coils, you must first remove the fuel tank. CAUTION:
Make sure the fuel cock is turned to § (for stop), before
disconnecting the fuel hoses, Pull the brown wires and
the black wires free of the coils. Hook one lead of an
ohmmeter to the black wire for one of the sets of points
and the other lead 10 a good ground. Kick the engine
over. The ohmmeter should swing from infinity to zero
and back as the points open and close and open again.
Test cach black wire this way.

Now connect the positive lead of a DC voltmeter
(with a range of at least 15 volts) to the brown wire going
into the wiring loom. Hook the other lead to a good
ground. Turn the main switch ON; the meter should read
12.5 volis, If it does not, check the battery voltage. If the
battery voltage is low, you may have a charging system
problem. If the battery voltage is 12 or more, the problem
15 in the wiring or the main switch. Use the ohmmeter to
isolate the problem.

Check for continuity between all connéctions and
across the main switch in all positions. Checking the
main switch is described in detail later in this chapter.

pitting and
ition file

dire and cause problems later.

ignition point file to remove

i CAUTION: Ol on the Ign

roughness from the paint surfaces. L
can be deposited on the points, 1o o
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Finally, connect one lead of an ohmmeter 1o the black
lead from the coil and touch the other lead to the brown
wire and the spark plug wire in turn. Both should show
some resistance but less than infinity

HI, HI1A, HIC MODEL IGNITION SYSTEM

The ignition system of the HI. HIA, and HIC
models was the first €D (Capacitor Discharge Ignition)
system used by Kawasaki. A capacitor is charged by the
battery indirectly, then discharged to fire the spark plug.

This is how it works: Battery voltage is fed to a
transistor oscillator circuit. In simple terms, this is a cr-
cuit that automatically switches the battery direct current
back and forth so that alternating current comes out the
other side. This alternating current, still at 12 vols, is fed
to & special step-up transformer which is very similar to a
high-tension coil. The 12 volts AC goes through the
pmary winding of the special transformer, and the
magnetic field that rises and falls with every alternation
of the current flow direction induces a current in the
secondary winding of the transformer. The secondary
winding, however, has many more turns of wire than the
primary winding, so the voltage is much higher, around
380 10 400 volts AC. This current goes through a rectifier,
and the resulting 380-400 volis DC is used to charge the
capacitor, which will be discharged into the primary lead
of the high-tension coil.

A small signal rotor with three magnets in it is
located on the left end of the crankshaft, outboard of the
alternator rotor. Mounted on the stator near the signal
rotor is a small black plastic component called a signal
coil. As each of the three magnets in the rotor moves pust
it, & tiny pulse of current is generated in the signal coil.
The pulse travels through two solid-state electronic am-

plifiers which shape its wave-form _and increase it
strength to make the timing more precise and reliable 5
all speeds. The pulse now goes to a solid-state electronic
switch called a thyristor. It will not allow any current
flow through itsell" unless itis given i signal in the form of
a small pulse of current. The thyristor then is inggered by
the pulse from the signal coil. When the thyrie or cop-
ducts, it connects the highly charged capacitor w 1he
primary winding of the high-tension coil. As the capaci.
tor discharges its stored energy through the primary
winding, a strong magnetic field quickly builds around
the core of the high-tension coil. This rising magnelic
ficld cuts across the secondary winding, inducing in it 5
tremendous voltage (up to 30,000 volts) which arcs across
the plug gap. A distributor much like an automotive one
switches the output of the high-tension coil to each of the
three spark plugs in turn.

TIMING THE IGNITION SYSTEM—HI, H1A,
AND HIC MODELS

MATCHING THE TIMING MARKS

Adjust the ignition timing only after having set the
air gap. Turn the crankshaft until the mark on one of the
signal rotor tangs aligns with the pointer on the stator
plate (located at about 10 o'clock). One signal rotor tang
will point straight toward the signal coil. The mark on
that tang should align with the raised line molded on top
of the signal coil. If it does not, loosen the two screws
holding the signal coil mounting plate to the stator and
move it accordingly. CAUTION: Do not pry on the signal
coil with any kind of tool. It is very delicate and will break
easily. Move it only with your fingers. Tighten the screws,
recheck the timing, and then replace the ignition cover.

IGNITION SWITCH :l
(]
12vDC
BROWN | 7
TRANSISTOR ac Q)| e
TRANSISTOR _[—g}||*
o -6 H ﬁ, =
I
|
BATTERY I
{—
} ~ | T TRIGGER AMP
SIGNAL COIL YELLOW | ].ﬂ. :
_.I 1
1 | THYRIS
o SHIELO! | s ostiFier i
L o) : | GROUND TERM INAL
SIGNAL ROTOR = I BLACKD

- ————— i —— ———

mwmmmmmmﬂmmm HI(19%69-T1) models works, Correct voltage Is pecessary (0 the
fficient operation of this system, which uses over 100 watts of electrical power al high engine speeds. s
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TIMING THE IGNTT1I0N SysTEM WITH A DIAL GAUGE

Remove all three spark plugs and the ignition cover
on the left side of the mF;,ine.FScE:W a dial ggugc adaptor
into the left cylinder spark plug hole, leaving the clamp
loose. Turn the crankshaft with a wrench until TDC is
indicated by the needle’s changing direction. Push the
dial gauge into the adaptor until the small pointer regis-
ters Smm. CAUTION: If the dial gauge is forced past
Smm, the delicate internal mechanism will be damaged.
Tighten the adaptor clamp screw to hold the dial gauge
in this position. Tum the crankshaft back and forth past
TDC while turning the dial bezel so that the needle
registers Zero just as it reverses.

Starting with the crankshaft at TDC, slowly rotate it
clockwise. Count the number of rotations of the needle
and stop when the needle indicates 3.45mm. This is ex-
actly 25° before TDC. The raised line molded into the
top of the signal coil should align with the mark on the
signal rotor tang. If it does not, loosen the three screws
that hold the signal coil base plate to the stator plate, then

SIGNAL ROTOR

*
-

R L N
&

ALIGNMENT MARKSF

kind of tool or it will break.

SIGNAL COIL

To time the ignition on an H1, HI1A, or HIC by the marks, align the

mark on one signal rotor tang with the po
on the signal coil must align with the ma

signal coll by loosening the twWo 5
o the stator plate. CAUTION: Do not

rews hol
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When adjusting the air, gap on the H1, HIA, and HI1C, be sure to
use the signal rotor tang closest to the signal coil 1o measure the
clearance. CAUTION: Do not pey on the signal coll with any kind of
tool. It will break.

inter. The raised line maolded
rk in the other tang. Move the
Iing the signal coll base plate

pry on the signal coil with any
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Using o dial gauge in the HI, HIA, or HI1C ignition allows one to
position the pointer accorately for Tuture ignition timing. Be sure to
check the specifications for the proper piston position: not all H1
models have the same ignition timing.

move the signal coil as required. CAUTION: Do not pry
on the signal coil with any Kind of tool. It is very delicate
and will break casily. Move it only with your fingers.
Tighten the signal coil base plate mounting screws, then
check the air gap which must be from 0.016" 10 0.024".
Now loosen the screw that holds the pointer (located at
about 10 o’clock) to the stator plate. Move the pointer so
it aligns with the mark on the closest signal rotor tang.
and then retighten the screw. The ignition cun be timed
from now on (without the use of the dial gauge) by just
mitching the pointer with the mark as described in the
previous section,

Channeling. This is sometimes incorrectly dlagnosed as eracking, It
Em vaused by extreme heat, When the deposits cover the shal.
HMIMHNHMIMW Is sggravared. the spark plug
s maskenl, and mistiring can peour.

Replace the spark plugs, spark plug wires, and igni-
tion cover. Be sure to get the right spark plug wires on the
correct plugs,

TROUBLESHOOTING THE IGNITION SysTEm—~HI, H|A_
anp HIC MoneLs

If the engine does not run at all. check for a spark o
the spark plug electrodes by laving cach of the spark
plugs. with its high-tension wire attached. on the cylinder
and trying to kick start the engine. If there is a spark, yoy
must inspeet the other systems of the engine as described
in Chapter 1. Troubleshooting. If there is no spark, or if
the engine misses at high speeds or under load. you must
inspect the components of the ignition system s de-
scribed here.

A common part 1o fail in any ignition system is the
spark plug. because of the extreme conditions of heat und
pressure under which it functions. Remove the spark
plugs. The-electrodes will be burned and rounded unless
the plugs are new. File the electrodes square. then regap
them to 0.040” (1.0mm}). Cledn the carbon deposits from
around the center electrode. CAUTION: Never bend or
stress the center electrode or its insulator will break.

IF the spark plugs are the surfiuce gap type. they do
not need 1o be cleaned or gapped. Check the surface of
the insulator around the center electrode for signs of
tracking, which looks like shiny. radial lines from the
center electrode to the spark plug shell. If the insulator
surfuce is tracked. the high voltage from the ignition coil
will “leak™ across the track before it has risen high
enough tojump the gap. NOTE: The nwo surface gap spark
plugs recommended for this engine are the Champion
UL-17V and the NGK BUHX. Generally, the UL-17V will
make the engine run more smoothly ar small throule
openings because it has an extended nose. However. it
fends 1o foul or track more easily than the BUHX because
it hay only a 0.200" booster gap (series gap). The BUHX
has a 0250 booster gap so that the voliage seen at the
spark plug electrodes is higher.

Carbon tracking, The electrically conductive deposits on the firing

ond provide a low-resistance path for the high veltage, Carbon iracks are

formed and misfiring generally occurs,



Aluminum throw-off. This is an indication of prei Low-temperature fouling. The s
gnition. Check g The soft, sooty depasits indicate incom-
engine to determine the extent of damage. Replace the plugs. s !:::tﬂtnﬂ:::::n. I;w.ible e m’;' 'ukml ition,
or low compression.

Concentrated )
m“m”‘;:‘::m multicalored appearance is a normul con-
path. The arc path will 1 energy consistently following the same firing
£ erosion. This spark :Imm“d Iy change with deposit conductivity and
: oes not
ot need to be replaced. rich fucl/air mixture, or o weak ignition systen.

) C ddoi::u.l spark plug. These wet fucl/ofl deposits can be cansed by
drowning” the spark plug with raw Tuel during cranking, an e\rw.ixﬂ;

clecirode wear can Cause

< amount of
hird starting.

Waorn-out spark plug. Thi

B Spark Hy
Plug. The deposits are light tan or gray, indicating
misfiring during acceleration or

nging
ticay and igniti
S ormal ypark mu;i;:""“ conditions. The electrode wear in-



192 ELECTRICAL SYSTEM SERVICE

YELLOW

SHIELD

GRAY

b

OHMMETER

This diagram shows how to test the H1 battery CIM A-unit with an
ohmmeter. There should be infinite resistance no matter which way the
leads are connected.

Alter checking the spark plugs. go to the “top™ of the
system and work down. To check the CDI units, lift the
seat and turn on the ignition switch. You should be able
to hear a high-pitched hum. which is the oscillator in the
“B” unit If you do not hear the hum, or if it is very faint,
check the battery voltage, which must be at least 10 volts

B UNIT

BLACK/YELLOW

BLUE
BROWN BLACK
GRAY b |_[—]
g IGH:‘I‘IQN
1.8+0.5A CatL
- o
12v

BATTERY l
3

o,
0-500v
VOLTMETER

This disgram shows how 1o test the H1 battery CIM Beunit with &
S00-vall DC voltmeter and an ammeter, CAUTION: When the main
switch is turned on, the gray wire will be carrying 370 1o 500 volis. Don't
touch it, and keep all toals away from .

or the engine will not run, If the voltage is less than |2,
the engine may miss at Izngh speeds (if the charging sys.
tem is not operating perfectly). .

Fo check the “A™ unit with an ohmmeter, first gis.
connect ull the wires to the “A™ unit. NOTE: The “4»
unit is the box directly behind the fuel tank under the seat
Connect the red lead from the ochmmeter 1o the hlacﬁ
wire from the “A™ unit and the black meter lead 1o the
gray wire from the unit. The meter should read infin i
Switch the leads and try again. There should sy be
infinite resistance between the black and BraY Wires,
These tests are not conclusive; therefore, if the unit fajj.
cither one, it must be replaced. If it passes both tesis_ it
may still be bad. The only way to test it further is by the
process of elimination: if there is nothing else wrong, the
“A" unit must be bad,

To test the “B” unit with an ammeter and a volt.
meter. first disconnect the brown wire from the “B” unit
and the gray wire and the black wire to the A" unit.
Hook a voltmeter with a capacity of at least 500 volts DC
between the gray wire from the “B” unit and a good
ground. Fasten the positive lead of an ammeter 1o the
brown wire from the “B" unit and the negative lead 1o
the brown wire [rom the main wiring harness
CAUTION: When the ignition switch is turned on,
the gray wire will be carrying from 370 to 500 yolis:
do not touch it. Keep all tools away from it. Turn on
the ignition switch. The “B" unit should hum, the am-
meter should give a steady reading of 1.3 10 2.3 amps, and
the voltmeter should indicate 370 to 500 volts DC. If you
do not get these readings with a fully charged battery, or
if the unit does not hum, the “B" unit is defective and
must be replaced.

Before discarding a “B™ unit that does not pass these
tests, remove it from the motorcycle and take off the
cover. Four small Phillips-head screws hold it in place.

The capacitor inside the Bounit sometimes shorts against the cover

a5 shown. Glue a piece of rubber cut feom an old innertube inside the.
COVeT 1o prevent the short clrouir.

— e T



Check inside the cover 1o see if the capacitor (the large
light-colored cylindrical component th ll’lu is placed ucruﬁs
one end of the unit) has shorted against the cover. If the
cover is blackened near the end of the capacitor, shorting
has occurred. The unil is probably salvageable if this is
all that has gone wrong. Glue a piece of rubber from an
innertube on the inside of the cover so that the end of the
capacitor cannot wuch the cover. Now reassemble the
unit and retest it If it now checks good, remount the *B*
unit. Ifitstill does not pass the voltmeter/ammeter test, it
must be replaced.

If both units check good separately. but the engine
sull won't run, check the 1two units together. To do this,
hook all the wires together properly, Disconnect the
white wire from the battery to the fuse and insert an
ammeter as follows: Connect the negative ammeter lead
to the battery side and the positive lead to the fuse end of
the white wire, Now attach one lead of a voltmeter with a
capacity of at least 500 volts DC 1o the connector in the
gray wire from the “A" unit to the “B" unit. Connect the
other lead 10 a good ground. CAUTION: When the ig-
nition switch is turned on, the gray wire carries 370 1o 500
volts; do not touch it. Keep all tools away from it. Turn on
the ignition switch. The “B™ unit should hum, the am-
meter should give a steady reading of 1.5 10 2.5 amps, and
the voltmeter should indicate 370 to 500 volts DC. If the
units together do not pass these tests they are defective.

The distributor is located on the right end of the
engine under the aluminum cover. To inspect the dis-
mbutor, remove the cover. The grommet that goes
around the high-tension wires where they leave the cover
should be free of cracks and should seal well against the
cover 1o keep moisture out of the distributor, Remove the
o serew clamps holding the distributor cap 1o the end
of the engine. Check the inside of the cap for carbon
tracks caused by internal arcing, which mean that the

insulating strength of the material of the cap has dimin-
shed and the distributor cap must be replaced.

i | (e
GRAY
7| T BLACHK YELLOW
N B | o
| BROWH
| l_iT‘T- — |
&g .r“.'rJ | |
P_ > DLAC K :
L
o | _ ‘
Ill.'rvt-.h,l 2=
5= ":\1 ;:"
I YOLTMETER
This diagy,
S l%h..:h % how ta test the A- and Bounits of the H | battery

" Cauyye

‘If' ey

L
0 valts. Don'y touch i, or let any tools get near it

S

0 ammeter and a voltmeter of at least 500 volts D¢
IN: When the main switch bs turned on, the gray wire

Pull the distributor rotor straight off to check it,
brass end will be burned but will work properly
both it and the contacts inside the cap are
burned. Take off the gasket and the distributor
Check the insulator for carbon tracks. The gasket
the insulator and cap properly without buckli
stretching. If it has shrunk or shriveled, it must
replaced.

Inspect the insulation of the high-tension wires care-
fully for cracks or breaks that might let the high-voltage
electricity leak before the plug is fired. Broken or frayed
insulition will cause high-speed misfiring. and one of the
spark plugs will seem to foul very quickly. If one wire
needs to be replaced. the others should be replaced o,
CAUTION: When reassembling the distributor, be sure
to include the gasket and the insulator under the rotor. If
cither is left out, the rotor will hit the distributor cap and
be damaged.

Probably the least likely part of this ignition system
to fuil is the signal generator. To check the signal coil. lift
the seat, then unplug the black rubber two-prong plug
with the shielded yellow wire, Use an ochmmeter to check
the resistance between the prong and the socket on the
engine side of the connector. There should be 300 1o 400
ohms, If there is less. the turns of wire in the coil are
shorted together and the signal coil will not put out a
strong enough signal pulse to trigger the ignition system.,
Ifthere is excessive resistance. the signal coil pulse will be
reduced before it can trigger the ignition svstem. In either
case it must be replaced.

The magnets in the signal rotor are a permanent
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Cheek the resistance of the signal coll with an ohmmeter. The

reading should be 300 o 400 ohms.

type and only very high temperatures, as in a gasoline
fire. can cause them to lose their magnetism. There have
been cases, however, where the magnets have been in-
stalled in a rotor improperly. This is not 4 problem that
develops over a period of time. but you might experience
it when the rotor is replaced with a new one that has
never been used before. To test for a reversed magnet.
check the polarity of each of the three magnets in the
rotor with a compass. Hold the compass near the outer
fuce of the rotor near the edge, and then turn the rotor
slowly. One end of the needle must point to the rotor at
alltimes, provided that all three magnets are installed the
same way. I the compass needle reverses itself as vou
turn the rotor. one of the magnets is reversed and the
rotor must be replaced.

IGNITION RECTIFIER
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To check for a reversed magnet in the signal rotor, hold a compass
near the rotor, then move it around the face of the rotor. If the needle
swings around end-for-end, it indicates a reversed magnet.

If you have installed a rotor with a reversed magnet,
your engine will not run properly because one spark plug
will fire about 40° 100 soon. This will make the engine
run irregularly. and it may kick back very strongly when
you try to kick start it, NOTE: Before inspecting the rotor
when these systoms occur, first be sure that the ignition is
properly timed with a dial gauge.

There is no test for the ignition high-tension coil that
will tell you if it is absolutely good or bad. Use an ohm-
meter to measure the resistance between the high-tension
terminal and the negative terminal and between the pos-
itive and negative terminals. If either resistance is less
than one ohm, the coil can be internally shorted. I either
resistance is greater than 10 ohms, there can be a partially
open winding, If all the previous tests show the other
ignition components to be in good condition, replace the
high-tension coil with a new one or one from a motorcy-
cle that runs,

IGNITION UNIT 1
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1D Ignition system  works. Note that the power source s two special colls on the alternator
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HID AND H2 MODEL IGNITION SYSTEMS

T'he ignition system used on all H2 models and on
the HID is actually three separate ignition systems, one
for each cylinder. that share only a few common parts
The power source for this CDI system is an alternator on
the left end of the crankshaft. It gses (he sime permanent
magnet rotor as the alternator for the charging system
and has two coils on the same stator as the main alier-
nator. These two coils are one of the advantages of this
ignition system. One coil, called a low-speed :un, has a
greal many turns of wire so that it feeds the ignition
system high voltage even at low engine \puuf\ Ihe
|{mh.\pccd coil has fewer turns of wire but less resistunce
than the low-speed coil. At high engine speeds, when the
voltage from the low-speed coil drops, the voltage from
the high-speed coil is high enough to operate the ignition
system. There is no change-over switch: the high-speed
coil takes over from the low=speed coil automatically
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IGNITION SYSTEM 195

The two coils put out 300 1o 400 volis AC o the
rectifier unit. This is a long, narrow box mounted under
the seat with the three ignition units. The rectifier
changes the AC voltage to DC voltage and sends it 1o
each of the three ignition units through the three light
green wires. Each ignition unit has a capacitor in it
(among other things), charged 10 300 10 400 volis by the
rectifier

There is a signal generator on the left end of the
crankshafl. It consists of three signal coils on the stator
plate and a signal rotor on the crankshafl, outhoard of
the alternator rotor. The signal rotor has one magnel in il
As the magnel passes one of the signal coils, & current is
generated in the coil. A white wire (all three signal coils
have white wires) carries the pulse back to the ignition
unit. Inside the unit, the pulse goes 1o a thyristor (a kind
of solid-state electronic switch) which “turns on"™ and
conducts the charge in the capacitor to the primary
winding of a high-tension coil, one of three under the fuel
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The HZ/HIE CDI systems have an automatic clectronic ignition
givance feature hased on the triggering voltage of the thyristor. As the
engine spins faster, the triggering voltage is reached sooner, advancing
the timing.

tank. The current flowing through the primary winding
of the high-tension coil creates a rapidly expanding
magnetic field, As the magnetic field expands, its lines of
force cut through the secondary winding ol the high-

Use a dial gauge on an H1D or 12 model ignition s
the poinfer with the L mark for the left r)‘llnd:: the (‘!‘::l;::‘:::
center exlinder, and the R mark for ihe right evlinder. Then align the
podnter with each of the S marks 1o position the signal coils, Be sure fo
:;h;m the entire timing procedure Tor each shgnal coil hefore duing

tension coil, inducing a current in it. Because of the great
number of turns on the secondary winding. the induced
current has a very high voltage. as high as 36,000 vols,
The secondary winding is attached to the spark plug via a
high-tension wire. When the voltage in the secondary
winding gets high enough. it jumps the plug gap and fires
the mixture. This usually happens at no more than 13.000
volts and. because the system is capable of a minimum of
20.000 volts under the worst conditions, the spark T'I"'ES
almost never misfire.

This system also has an automatic tuming advance
feature. The thyristors (in the ignition units that conduct
the charge in the capacitor to the primary winding of the
high-tension coil) always “turn on™ when the voltage
from the signal coil reaches a certiin level. As the engine
speed rises from wdle. the now-faster-mov ing nmEnE[ in
the signal rotor generates a higher voltage in the signal
coil, The voltage in the coil. because it must rise higher in
the sume amount of time, rises more quickly. This means
that the firing voltage of the thyristor is reached sooner
und the ignition timing is advanced.

TIMING THE HID/H2 IGNITION SYSTEM

MatcHING THE TIMING MARKS

Adjust the ignition timing only after having set the
air gap. Turn the crankshalt until the 5 mark on the
signal rotor nearest the L mark aligns with the pointer on
the stator (located at about 2 o'clock), The trailing edge
of the rotor tang should align with the ruised line molded
onto the top of the left cylinder signal coil (located at
about 7 o'clock). If it does not align. loosen the two
screws holding the signal coil mounting plate to the sta-
tor. then move the signal coil as required. CAUTION: Do
not pry on the signal coil with any Kind of tool, It is very
delicate and will break easily. Move it only with vour
fingers, When the marks align. tighten the screws and
recheck the alignment. Now rotate the crank tll the §
mark nearest the R mark aligns with the pointer and
repeat the procedure for the signal coil at 4 o'clock,
Rotute the erank again 1o align the S mark nearest the €
mark with the pointer. and then repeat the procedure for
the top signal coil,

TivinG THE 1GNITION SYsTEM WiTH A DiaL GAUGE

Remove ull spark plugs. then screw o dial gavge
adaptor into the left spark plug hole. leaving the clamp
screw loose. Turn the crankshaft back and forth unul
TDC is indicated by the needle’s reversing direction
Push the dial gauge into the adaptor until the small
pointer indicates Smm. CAUTION: If the dial gauge is
forced past Smm, the delicate internal mechanism will be
jammed. Tighten the clamp screw to secure the dial
gauge in this position, Turn the crankshaft back and
forth past TDC while rotating the dial bezel so that the
needle registers zero just us it reverses, 4

Starting with the crankshafl at TDC, slowly turn it
clockwise. Count the number of rotations of the needle
and stop when it indicates a piston drop of 3 45mm (25°
BTDC) for the H1D and 3.13mm (23° BTDC) for the H2
madels. At this point. the pointer on the stator plate
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(located at about 2 o'clock) should align with the L mark
on the edge of the signul rotor. If it does not. bend it
c:-r_el‘ulty asrequired. Now turn the crankshaft so that the
pointer aligns with the $ mark nearest the L mark. The
trailing edge of the signal rotor tang should now align
with the raised line molded onto the signal coil. If it does
not. loosen the two signal coil base plate mounting screws
and move the signal coil us required. CAUTION: Do not
pry on the signal coil with any Kind of tool. It is very
delicate and will break casily. Move it only with your
fingers. Move the dial gauge to the other iwo evlinders
and repeat the procedure with the other two signal coils.
When the ignition is timed properly. the air gap must be
between 0.020” and 0.031". Replace the spark plugs,
spark plug wires. and ignition cover. Be sure to put the
nght wire on cuch of the spark plugs.
laximion TiMinG WITH A STROBOSCOPIC TisunG LicH1

Warm the engine o normil operating temperature
Shut it off. remove the ignition cover, and attach a
stroboscopic timing light to the left eylinder spark plug
wire

Start the engine and have a helper hold it at 4.000
rpm. The pointer should align with the L mark. If it does

™
M8 & stroboscopic timing light on the D and 2 o

il
SEL K and © marks when the light is connected to the lefr, right,

silels  allows the ignitien tin

IGNITION SYSTEM

not. loosen the lower leftsignal coil base plate mounting
screws and change the ignition timing us required. The
center and right cvlinders must be timed separately.
Move the timing light leads 1o each of the other two spark
plug wires and check the iming again, The top signal coil
times the center eyhinder: the nght-hand signal coil. the
right eylinder. When the tming is properly sel. remove
the uming hight. check that all screws are secure. and
replace the ignition cover.

TROUBLESHOOTING
SYSTEM

As in any ignition sysiem. the most likely part to fail
is the spark plug. Remove the plugs to check them. The
clectrodes should be burned and rounded unless they are
new, Clean the carbon off the electrodes and the center
insulitor. CAUTION: Do not stress the center electrode
or insulator, as the insulator can break. If o plug has a
broken or crucked insulator. it must be replaced. File the
electrodes square on the ends with a small file. Set the gap
by bending the outer electrode. only. to L.Omm (0.040),
This wide a gap is used because of the extremely high
voltage potential of the ignition system.

After cleaning and gapping the spark plugs. check

THE HID/H2 IGNITION
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for spark at the plugs by removing the plugs one by one
and laying them on the cylinder head with the high-ten-
sion lead attached. Now kick start the engine Ifthere isa
spark at the spark plug electrodes, repeal the test with the
other two plugs. If all three plugs spark when the engine
is kicked over, check the ignition uming, and then try to
start the engine agan. If it still won't run, follow the
instructions in ':""I-;lpll.'f 1. Troubleshooting, to test the
other systems of the motorcycle. Il one or more of the
plugs does not have aspark atits electrodes, pull the E_wtu.!:
from the high-tension wire and try to jump a spark from
4 screwdriver inserted in the spark plug cap to the
cvlinder head while kicking over the engine. If there 15 &
spark mow, the spark plugs are faulty and must be re-
placed. If there is no spark, the other components of the
ienition system must be checked.

"~ The wiring of this ignition system is very complex. It
can easily be hooked together incorrectly Be sure thal
the white wires from the signal coils go to the right CDI
units, Each wire is marked R, C. or L. for Right, Center, or
Left cylinder. The markings on both parts of each white
wire must match or they are hooked up incorrectly. Be
sure that the red wires from the units to the high-tension
coils are also properly connected. They are marked R, C,
or L too. Check that the white wire and the red wire from
each ignition unit are marked with the same letter. If they
are not, correct them before proceeding further by
referring to the wiring diagram.

The 1gnition units can be checked by substituting
them for each other, as the possibility of all three units
and the rectifier going bad all at the same tume 15 ex-
tremely remote. Sometimes one bad CD1 unit can
prevent the others from sparking too. To test for this,
disconnect all three green wires from the rectifier to the
ignition units. Connect one wire at a time and check that
cylinder for spark. I two of the units now work and one
doesn’t, that one 1s bad and must be replaced.

I ut least one cylinder has spark while all three
jgnition units are connected to the rectifier, the CDJ
unit(s) for the nonsparking cylinder(s) may not be at
fault, The substitution test must be used, as follows.

First, switch the light green wire lor a sparking cyl-
inder and a nonsparking cylinder. If the bad cylinder
now sparks and the good one doesn’t. the l_'__!ni[];:n rec-
tifier 18 defective und must be replaced. If the non-
sparking and sparking cylinders stay that way, go on 1o
the second step. i

Second, reverse the high-tension leads for a spark-
ing cylinder and a nonsparking cylinder. Switch the red
wires (from the CDI units to the high-tension coils) be-
tween the same two cylinders. Check again for spark
while trying to kick start the engine. If the problem
has switched to the good C}'Imdcr. and the nonspark-
-ylinder now works, the ignition coil for the nonspark-
ing cylinder is defective and must be replaced. IT the
locations of sparking and nonsparking conditions do
not change places, go on Lo the third step.

Third, reconnect the high-tension leads as they are
supposed 10 be, but leave the red wires connected us in
the second step. Switch the white wires for the sparking
and nonsparking cylinders. If the good cylinder now has
no spark, the CDI unit for the nonsparking cylinder
is defective and must be replaced. If the problem stays
with the nonsparking cylinder, then the signal coil for
that cylinder is defective and must be replaced. CAU-
TION: Onee you have located the defective part, be
sure to reconnect the wiring properly. Failure to do so
can cause mechanical damage to the engine when it is
. :

To check the low- and high-speed coils in the stator
of the alternator. first unplug the three-pronged plug
with the blue, green. und white wires. Using an ohm-
meter, measure the resistance between the blue and
green wires, which should be 5 ohms. If it is less than 3

THREE PRONGED PLUG

This diagrum shows how to check the resistance of the low- and
high-speed ignition stator coils on the HID/HL ignition. The high-
speed coll should have 5 ohims of reslstance: the low-speed coil, 200
obims,




ohms. the high-speed coil is shorted intemally; if it is
more. the coil has an open circuit in its winding. In either
case, the entire stator unit will have to be replaced. Now
check the resistance between the white and green wires,
which shuuldl be 200 ohms, 1£ it is less than 200 ohms, the
low-speed coil is shorted internally: if it is more. the coil
has an open circuit in its windings. In either case, the
entire SLtor unit must be replaced.

HIE AND HIF MODEL IGNITION SYSTEM

This 'Eﬂ“i“{‘ system is the latest in g long line of CDI
systems. It combines the reliability and high output of the
HID-’HZ I}'Pc of S}'.‘ilﬂm with the Is||-|1pl|c|[!I of a dis-
tributor system. The power for the HIE/HIF ignition
system comes from a special alternator that uses the
regular alternator rotor (with its permanent magnets)
and has a single coil on the alternator stator. When the
engine is kick started. the magnets of the spinning rotor
induce a high-voltage alternating current in the winding
of the ignition’s alternator coil. The current is fed 1o the
single CDI unit through the orange and brown wires. A
diode in the unit rectifies the alternating current to direct
current, which charges the capacitor in the unit. As the
engine turns, the signal rotor (outboard of the alternator
tolor) turns past the two signal coils. The two signal coils
are placed in such a manner that when the signal rotor is

sitioned with one of its three projections between the
two cotls, they will send & small pulse to the CDI unit via
the single white wire. When the pulse gets to the CDI
unil. it gates a thyristor: thatis, it “turns on™ the thyristor
like an electronic switch, The thyristor now connects the
capacitor to the primary windings of the three high-ten-
sion ignition coils.

On the outer face of the alternator rotor is a set of
grounded and insulated slip rings that are contacted by a
st of five brushes; two brushes ground portions of the
dip ring arrangement and the others are connected each
to the primary winding of one of the three high-tension
coils. The slip rings und brushes are arranged so thatonly
onie high-tension coil will be grounded at any one lime.
S0, as the thyristor conducts the charge from the CDI
Gapacitor to the high-tension coils. only one of the coils’
pnmary windings is grounded. The others are open cir-
tuited so they do not conduct. The charge from the
Gpacitor builds & powerful mugnetic field around the

ARC SUPPRESSOR
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e s simplified diagram shows how the HIE/HIF CDI works. The

e the slip Mribitor is mounted on the alternator stator plate and
rings on the alternator rotor.

IGNITION SYSTEM

core of the grounded high-tension coil and. as the
lines of force cut across the secondary winding of the co
a very high voltage is induced in it. This voltage fires the
spark Tﬁlug. e
¢ slip ring/brush arrangement used to direet the
capacitor’s discharge to only one of the three high-ten-
sion coils is called a low-tension distributor because it
operates on the low-voltage side of the high-tension coil.
This is why there must be one high-tension ¢oil for each
cylinder in spite of the presence of a distributor.

There is a second “black box™ in this ignition sys-
tem, which is connected to the CDI unit by a yellow wire
and is grounded. This is the arc suppressor. 1is job is 1o
prevent the brushes from arcing to the slip ring when the
capacitor discharges.

TIMING THE HIE/HIF IGNITION SYSTEM

MaTcHING THE TiIMING MARKS

Adjust the ignition tuming only after having set the
air gap. Turn the crankshaft counterclockwise until the
second notch on the edge of the alternator rotor aligns
with the pointer (located at 10 o'clock). The trailing edges
ol two of the signal rotor tangs should align with the
raised lines molded onto the tops of the signal coils. If the
lower signal coil does not align. loosen the three base
plate screws, then rotate the entire base plate as required.
Tighten the base plate screws securely and recheck the
alignment. If the upper signal coil does not align. loosen
the signal coil mounting screws, then move the signal coil
as required. CAUTION: Do not pry on the signal coil
with any kind of tool. It is very delicate and will break
easily. Move it only with your fingers. Tighten the screws.
then recheck the alignment and the air gaps.
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TIMING LIGHT

Om the HIE and HIF models, the pointer and the first mark on the
alternator rotor must align when the stroboscopic timing light ks con-
nected o the left plug wire and the engine is running at 4,000 rpm. This
chiecks the maximum ignition timing advance.

TimiNG THE [GNITION WITH A DiAL GAuGs
Remove all spark plugs. then screw a dial gauge
adaptor into the left cylinder spark plug hole, leaving the

On the HIE and HIF models, use o dial guuge in the left cvlinder
oaly to align the painter with the first mark on the alternator rodor, Turn
the crankshaft counterclockwise until the second mark on the alternator
rotor aligns with the now accurately positioned pointer to set the signal

colls. Mave the lower coil with the stator plate and the upper one by
itself, CAUTTON: Do not pry on the signal colls with any kind of tool or
they will break. Be sure the air gap remalns a1 0,020 to 0,03,

clamp screw loose. Turn the crankshafl with a wrench
until TDC is indicated by the needle’s reversing direc-
tion. Push the dial gauge into the adaptor until the smal|
pointer registers Smm. CAUTION: If the dial gauge js
forced past Smm, the delicate internal mechanism will be
jammed. Tighten the clamp screw 1o hold the dial gauge
in this position. Turn the crankshaft back and forth past
IDC while turning the dial bezel so that the needle
regisiers Zero just as il reverses.

Starting with the crankshaft at I'i)l".-&h‘mlp rolate it
clockwise until the dial gauge indicates a piston dmp.:.j’
2.94mm, which is exactly 23° BTDC. If the pointer
(located at 10 o'clock) does not align with the mark on
the alternator rotor. loosen the screw and move the
pointer as required. Now turn the crankshaft counter-
clockwise until the pointer aligns with the second mark
on the alternator rotor. At this point, the trailing edges of
one signal rotor tang should align with the raised line
molded onto the signal coil, located at 6 o'clock. If it does
not, loosen the three stator plate screws and move the
entire stator plate as required. After ljghtcning the
screws, check that the trailing edge of the right signal
rotor tang aligns with the mark on the other signal coil. If
it does not, loosen the two signal coil mounting screws
and move it as required. CAUTION: Do not pry on the
signal coil with any Kind of tool. It is very delicate and will
break easily. Move it only with your fingers. Tighten the
screws carefully. then check the air gap, which must be
0.020” to 0.030". Replace the spark plugs, spark plug

OHMMETER

d

Test the resistance beoween the segments of the rotor slip rings with
an ohmmeter. 1t must be infinite.



wires, and ignition cover. Be surc to put the right wires on
the spark plugs.
IGNITION TiMING Wit A STrROBOSCOPIC TIMING LIGH1

Warm the engine 1o normal operating temperature.
Shut it off, remove the ignition cover, and attach a
stroboscopic Iim:ng light to the left cylinder spark plug
Wire.

Start the engine and have a helper hold it at 4,000
rpm. The pointer should align with the notch on the
alternator rotor on the HIE and HIF models. If it does
not, loosen the stator pl.‘lh,' screws and l.'h.'ll'lE.L‘ the 1gni-
tion timing as required. The other two cylinders are now
timed properly as well. When the timing is properly
set, remove the tming light, check that all serews are
secure, and replace the ignition cover.

TROUBLESHOOTING THE HIE/HIF IGNITION
SYSTEM
If the engine will not run, you must first check for

OHMMETER

Tew ihe

wi :
ire CBnarctioy,

. ine will
feistance between (he engine and the frame. If it Is not zero, the enging
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spark al the spark plugs, To do this, remove the plugs one
at a time, lay them on the cylinder head with their
high-tension leads attached, and try to kick stari the
engine. There should be a spark across the electrodes of
the spark plugs, If there is none, pull the plug off the
high-tension lead and put a screwdriver into the spark
plug cap, holding it near the cylinder head. Now kick
start the engine. IF a Yie” spark jumps from the screw-
driver blude to the head, the spark plug is defective.

Clean the carbon off the electrodes and out from
around the center electrode insulator. CAUTION: Do
nol stress the center electrode (or its insulator) or the
insulator will break. Inspect the insulator for cracks.
Discard any plugs with a cracked or broken insulator,
File the electrodes square and gap the plugs to 1.0mm
(0.0407). 17 they now spark properly. check the timing
and then the other systems of the engine as described in
Chapter 1, Troubleshooting.

After the spark plug, the next most likely trouble
spot is the low-tension distributor. To check it, unplug
the three black wires from the high-tension coils to the
brushes. Use alligator clips or something similar to

L
not run properdy. The trouble ks probably a poc
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ground all three coils. Now try 1o kick start the engine

NOTE: The engine will operate almost as well with all
three coils grounded al once as with the distributor work-
ing, but all three coils fire all three plugs at the same time.
One cvlinder is ready to fire and does; one « vlinder is near
the end of the exhaust stroke and cannot fire! the third is
J'mffu.;{r r.‘;”r“;:h the transfer portion of the cyvele and can

not fire either. CAUTION: Do not run the engine any
longer than necessary with the distributor by passed in this
manner, because it puts an extra strain on the resi of the
system. One hundred miles is a safe upper limit. If the
engine runs, the distributor is at fault, and 1ts compo-
nents must be checked individually.

To check the distributor further, remove the alter-
nator cover on the left end of the engine. Take out the
screw holding each of the inner brushes to the stator

late. These brushes are connected to the high-tension
coils. Make an alignment mark on the stator plate and on
the stator (so that you can put the stator plate back in the
position for proper ignition timing), and then remove the
stator plate. Clean the surface of the slip rings with elec-
trical contact cleaner and a soft ¢cloth. Clean any foreign
matter out of the slits that separate the parts of the inner
slip ring

Now measure the resistance between the two seg.
ments of the inner slip ring. and then from between the
independent segment of the innershp ring and the signal
rotor (or the center of the aliernator rotor), The ruu:,.
tance should be infinite in both cases. 11t is any thing less
the slip ring plate 18 defective and the entire .illcru.n.;r-
rotor must be replaced. If the surface of the slip rings is
pitted ar scralched. you may be able 1o salvage it by
puh.-hlnnl_: it with =600 or finér emery paper 'I'hu:llp fing
surface must be very smooth or it will cause ;lggclumlcj
brush wear

Brush wear is casily checked by looking for the red
line scribed around the brush. which marks the service
limit. Brushes generally last for more than 20,000 miles
unless the slip rings are dirty, pitted, or scratched. Reas-
semble the stator plate and remount the alternator cover

A badly pitted slip ring and burned brushes can
mean one of two things: either the arc suppressor is
defective or the engine is not well grounded. Of these two
conditions, 1t is far more likely that a poorly gruundc&
engine has caused the problem. This model has a rub-
ber-mounted engine (for less vibration) and a separate
ground wire from the top screw of the chain case cover to

It is lmportant to test the coll thoroughly, For the first test, conn leaids
- s 1
nofmally goes 0 the distributor. There shoold be about | olim t}f:d:t:“m. o Phmmeter. (o the RS SR I =



the upper rear engine mount bolt, Check to see that it is
in good condition. Use an ohmmeter to check the resis-
tance between the frume and the engine, which should be
zero. IF it is any higher, the ground wire is at fault
Disconnect the ground wire and clean the contact arcas
on both ends of the wire, on the engine. and on the frame
with an oilless solvent such as trichloroethylene or an
electrical contact cleaner. Install the wire and retest the
resistance. IFILis still greater than zero, replace the wire
and try again.

To test the arc suppressor, first remove it from the
motoreyele, Measure the resistance between its vellow
and black wires, which should be 300 ohms, If it is more
or less than this, the arc suppressor is defective and must
be replaced. NOTE: The engine may be run briefly with-
aut the arc suppressor, but not more than one hundred
mifes.

The signal generator coils should be checked next.
Remove the alternator cover. then disconnect the ground
terminal screw (black wire) for each signal coil. With an
ohmmeter, test the resistance between the ground wire
and the white wire for both signal coils, which should be
260 ohms. If' it is not. the signal coil is defective and must
be replaced.

If only one or two spark plugs will not spark, the
trouble can be a defective high-tension coil. To test the
high-tension coils, first determine that the distributor is
irlhgmd condition, as described previously, and then
disconnect all wires to the nonsparking coil. With an
ohmmeter, check the resistance between the white wire
and the black wire that runs from the coil to the dis-
tributor. The meter should read approximately one ohm.
Ifitis higher than 10 ohms or less than ' ohm. the coil is
defective and must be replaced. Now check the resistance
between the high-tension lead and the black wire to the
distributor and betweenthe white wire and ground. In
bath cases the resistance should be infinite. If it is any
less, the coil is internally shorted and must be replaced.

L

For :
the second coll test, conmect the ohmmeter leads (o the high-
o rex 0d to the black ground wire, There should be about 1 ohm
istance,
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OHMMETER

For the third coil test, connect the ohmmeter leads to the white lead
and (o the Mack ground lead. There should be infinite resistance.

NOTE: This high-tension coil is different from any other
matorcyele or automohile high-tension coil because the
primary and secondary windings are separately grounded.
CAUTION: Do not use anything but a genuine Kawasaki
replacement part, or damage to the distributor will result.

Finally, test the special alternator coil on the stator
To do this, raise the seat and unplug the two-prang rub-
ber connector with the brown and orange wires, With an
ohmmeter, test the resistance between the brown and
orange wires to the aliernator, which should be 113
ohms. 1T it is not, the coil is defective and the entire stator
assembly must be replaced

There is no way to test the CDI unit without special
testers that are not generally available. 1f the system

.
BLACK TO DISTRIBUTOR

to the high-
distribator.

peter leads

e the ohi
hie fourth coll test, connee : :
R ‘I and 1o the black wire that normally goes (0 The

tension leat
eslslance

Ihere should be infinite r
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To test the stator ignition coll, check the resistance between the
brown and orange wires from the stator. There should be 115 ohms of
resistance.

passes all the previously described tests and still won't
spark any of the plugs, by process of elimination the CDI
unit is defective and must be replaced.

LIGHTING SYSTEM AND WARNING DEVICES

All Kawasaki triples have essentially the same
lighting system with only minor differences in switch
type and placement. The lighting system is run directly
by the battery. The ignition switch controls the power
available to the lights and horn even on those models
that have separate light switches (besides the Hi-Lo
beam switch for the headlight). The headlights all are

%

. D
VERTICAL ADJUSTMENT

To change the vertical adjustment of the headlight, loosen the
mounting bolis, one on each side, and push the headlight as required. To
change the horizontal aim, turn the small screw in the headlight rim.

dual-filament, sealed-beam types (except for 1969 and
1970 H1's which were available with bulb-type head.-
lights), The taillights all use the same dual-filament bulb
for both the taillight and brake light. The turn signals
differ slightly from model 10 model (1972 models and
later) but all use the same bulb and flasher unit

HEADLIGHT

All model headlights are dual-Alament types for
high and low beams. The beam switch is in the lefi-hand
switch case. On 1975 models the beam switch is pushed
up for high beam and down for low. On all previous
models it was the opposite. The headlight switch js in-
corporated into the ignition switch on H1's from 1969
through 1971. All models from 1972 onward have g
separate headlight switch, On the 1972 HIB, HIC, and
H2. the headlight switch is in the left-hand switch case
On all models from 1973 onward, the headlight switch is
in the right-hand switch case. On any model, the head-
light will work only with the ignition switch turned on

ADIUSTING THE HEADLIGHT

Headlight aiming laws vary from state 1o state, but
generally speaking the low beam should be aimed
'.Iighlly to the righlr and should drop about 2" in 25 feet
to avoid dazzling oncoming drivers’ eyes. The vertical
adjustment of the headlight is extremely simple. Loosen
the two large mounting bolts, one on either side of the
headlight shell. and then push the light up or down as
needed while sitting on the motorcycle. To make this
more accurate, measure the distance from the center of
your motorcycle’s headlight to the ground, and then
make a cross-mark on a wall at that height. Sit on your
motorcycle at night, 25 feet from the wall on level
ground, and adjust the headlight so that the center of the
bright spot of the light is 2 below the cross-mark.
Tighten the headlight mounting bolts.

To adjust the side-to-side aim, turn the small screw
on the left side of the headlight rim when viewed from
the front. Turn the screw clockwise to aim the headlight
more to the rider’s left and counterclockwise to aim the
headlight more to the rider’s right. Now sit on your mo-
toreycle at the same place, 25 feet from the wall, with the
front wheel aimed directly at the cross-mark on the wall.
The center of the bright spot of the headlight should be
about one inch to the right of the cross-mark on the wall.
NOTE: Check your local law enforcement agency for ex-
act headlight-aiming specifications.

TaLLiGHT

The headlight switch also activates the taillight on
all models. One filament of the bulb is used for the
taillight, the other for the brake light. The bulb used is a
number 1034 or 1157 (either will work in any model)
which is used in the taillights of almost all American
automobiles. It can be purchased at any service station.
The brake light has two independent switches: one I8
operated via a spring from the rear brake pedal; the other
is a hydraulic switch in the front brake hydraulic system
on disc-brake models, and a built-in switch in the cable
of drum-brake models. The taillight and brake light will
work only with the ignition switch turned on.



ADJUSTING THE BRAKE LiGur SWITCH

The front brake light is not adjustable on any model,
but the rear brake light switch is, and the adjustment is
the same on all models. After adjusting the rear brake
and brake pedal height (as described in Chapter 6,
Frame and Runnlng_Geur Service). you will have to
adjust the rear brake light switch so that the brake light is
activated when the pedal is depressed %", Loosen the
adjuster nuts on the body of the switch, If the pedal must
be depressed more than %" (o turn on the light, tighten
the upper adjuster nut to move the switch upward. If the
lamp lights before the pedal is moved far enough, tighten
the lower adjuster nut to move the switch down. Tighten
both nuts, then test the adjustment. CAUTION: Do not
overtighten the brake light switch adjuster nuts or you will
break the body of the switch.

TURN SIGNALS

The turn signals on all models have a switch in the
Jeft-hand switch case. It has three positions: center for
off, left to signal a left turn, and right for a right turn. The
switch must be manually returned to the center position
after a turn has been completed. All models use the same
flasher unit and the same turn signal bulbs, though the
units and the lenses are different on different models.
The only models that did not have stock turn signals were
the 1969 to 1971 H1 and HI1A. Later model turn signals
can be modified to fit; only the mounting is a problem.
{The switch and wiring are already there. The alternator
und the battery are more than capable of supporting the
extra load.) The turn signal units from the 1972 H2 or §2
are the most easily adapted to the earlier H1's, and the
increased  safety makes the work and expense
worthwhile.

Horn

All models are equipped with a horn mounted un-
qtmc&llh the stccring stem on the frame. The horn button
s in the left-hand switch case. The horn works only with
the ignition switch turned on. The horn is not adjustable
for either tone or volume.

TRDUBLE-‘.SHOUT'ING THE LIGHTING SYSTEM
Buppg

The most common problem in any lighting system is
med-out bulbs. If a lamp won't light, check the bulb
rnutl R::mcmb-:r‘ that the headlight and taillight bulbs
| :;' have IE“"'u filaments each, If there is only one left,

one function of the light will not be fulfilled.
C ;W : t
AL‘I’[:};\, When replacing the taillight and turn
al lenses, do not overtighten the screws. The
Plastic lenses wil) break.

SWiteyeg
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not burned out, check the wiring and the
ntinuity. To do this. use an chmmeter
1 the battery leads. Now measure the re-
he center contact of the socket of the bulb
h Eh1 to the nearest connector on the wire that
© switch. NOTE: Check the wiring diagram ar

LIGHTING SYSTEM

HIGH/LOW BEAM
SWITCH

TURN SIGNAL SWITCH HORN BUTTON

The typical handlebar switch is beld in with tiny Phillips-head
screws. CAUTION: The switches have spring-loaded detent balls. Don't

lose the ball or spring during-disassembly,

the end of this chapter for the color of the wire. The resis-
tance along the length of the wire should be zero. If it is
higher, the wire must be replaced. Test the resistance of
the switch by connecting the ohmmeter to the incoming
and outgoing wires of the switch. Again. the wiring dia-
gram will tell you what color wires 1o look for. There
should not be any resistance here either. If there is. there
may be corrosion in the switch, To clean the switch,
remove the switch case screws, then split the switch case
off the handlebars, Before disassembling the switch itself,
try cleaning it with an electrical contact cleaner. Squirt
the cleaner into the contacts of the switch and work the
switch back and forth rapidly for 10 or 15 seconds, Now
try the resistance test again. If the problem has disap-
peared, assemble the switch case onto the handlebars; if
it hasn't. you must disassemble the switch for cleaning.
To disassemble a handlebar switch, remove the tiny
screw holding the switch parts to the inside of the case

=i 71

To ldjll'ﬂ the rear hrake-lamp switch, loosen the nuts on the body of

14" to W
the switch. The lamp should light when the pedal Is drprrl:::: h'": I;r
CAUTION: Do not overtighten the adjusier nuts, oF Y04

switch body.
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Ignition Switch Internal Connection

Lead |Ignition] Ground | H.L .‘I_aul B:I:c;r.v
[Cotor | B/W | BR/Y | BI _Hk_w w
OFF | e—t—e
T aN —I—o —
PARK | e—1—e [ —

This is a maln-switch diagram of the HIE. 11 tells us that when the
main switch is tumed off, the black/white wire is connected to the
Wack/vellow wire: the others are all disconnected. When the main
switch fs turned on, the blue wire s connected to the red/white wire and
the white wire to the brown wire. When the maln switch is turned to the
PARK position, the black/white wire is connected 1o the black/yellow
wire and the red /white wire is connected to the white wire.

CAUTION: Most of the switches have spring-and-ball
detents. Do not lose the ball, as the spring may suddenly
throw it out of the switch case. Carefully lift out the
switch contact plates. Clean the copper contact spots with
trichloroethylene or other oilless solvent and a soft cloth
When the contacts are clean, reassemble the switch. Be
careful to include all the springs and other small parts
that came out. If parts of a switch are broken. the entire
switch case must be replaced. as parts for the switches are
nol available separately.

Mamxy SwiTcH

To test the resistance across the main switch, first
decide which wires are electrically connected in the

O all models, the main fuse is behind the lefi-hund cover under the
el

different switch positions. Each wiring disgram has g
block dingrum of the switch positions. Across the top of
the diagram are the wires listed by their function and
color (at the switch). Down the side of the diagram are
the switch positions. To the right of each position are
black bars connecting heavy dots under different wires.
In that switch position. the wires that are dotted are
connected the sime as the dots. Some wires are the sume
from model 1o model. The main “hot™ wire from the
battery to the main switch is always white, With the
switch in the ON position. the white wire will be con-
nected with the brown wire. If there is any resistance at
all across any connected wires, with the switch in the ON,
DAYTIME, or NIGHTTIME positions. the Switch must
be replaced.

Rear BRAKE LAMP SWITCH

The rear brake lamp switch is located on the right
side of the motoreycle on the vertical frame tube above
the footpeg. I the brake lamp does not light when the
brake pedal is depressed, check the switch by pulling
down on the spring connecting the switch to the brake
pedal. If the lamp now lights. the switch needs to be
adjusted as described earlier in this chapter. If the brake
lamp still doesn’t light. disconnect the wires to the switch
and connect them with a short piece of wire. If the brake
lamp still doesn't light, the problem is a burned-out bulb
or an open circuit in the wiring to the brake lamp. Check
with an ohmmeter all the connectors and the wires going
to the lamp for continuity. If the lamp lights. the switch is
defective and must be replaced. NOTE: Somerimes a
broken brake lamp switch can cause the fiise to blow out,
This happens when the switch adjustment nurs are over-
tightened, which breaks the switch body, causing an inter-
nal short circuit

Froxt BRAKE LaMP SwiTCH

The front brake lamp switch is located either on the
front brake cable (on drum brake models) or in the
hydraulic system on the lower triple clamp of the forks
(on disc brake models). Neither is adjustable. but cither
can fail. If the brake lamp does not light when the brake
lever is squeezed, pull the two wires off the switch, Use a
short length of wire to connect the two wires. The brake
lamp should now light. If'it doesn’t, the problem is either
a4 burned-out bulb or an open circuit in the wiring. Check
with an ohmmelter all connectors and the wires going (o
the brake lamp for continuity. If the brake lamp does
light. the front brake lamp switch is defective and must
be repluced. On drum brake models, this means you
must replace the entire front brake cable. On disc hrake
models, you must bleed the hydraulic system after re-
placing the switch. (For instructions on bleeding the hy-
draulic system, see Chapter 6, Frame and Running Gear
Service.)

TurN StGNALS

The turn signal circuits are simple and easy 10

troubleshoot if you know how to interpret the symptoms

of failure. If the indicator lamp lights but does not hlink
when the signals are activated, then one of the bulbs i




burned out or one of the signal lamp housings is not
grounded. To check for a ﬂ"d ground, measure with an
ohmmeter the resistance between the wall of the bulb
socketand the frame, The resistance should be zero. Any
higher "Fﬂ;dlﬂf means that the ground connection is bad.
To repairit, clean the areas where the black ground wires
attach to the frame. If there are no ground wires, clean
the area where the turn signal stalk attaches to the frame.
If the turn signals will not light at all. check the
switch and the flasher unit. To test the switch, disconnect
the wires to the switch inside the headlight shell. Use an
chmmeter to test the resistance between the gray wire
and the brown wire with the switch in the right-turn
ition. Then test the resistance between the green wire
and the brown wire with the switch in the left-turn posi-
tion. The resistance should be zero in both cases. If it is
any greater in either or both pasitions, the switch contacts
are dirty. To clean the switch contacts, first remove the
two screws holding the switch case to the handlebars,
Split the case halves. In one half. the switch handle is
pim!cd on a small Phillips-head screw. Remove the
screw and then lift out the switch handle. The switch
block is held in by the wiring. Pull up the wiring to
remove the switch block. Spread the sides of the block to
disassemble it. CAUTION: The detent mechanism is a
spring-loaded ball, which will fly out when the block is
disassembled. The spring and ball are not available
separately. Clean the brass contact surfaces with tn-
chloroethylene or an electrical contact cleaner and a soft
cloth. When the contacts are clean, reassemble the
switch, then retest its resistance as described previously.
If the indicator lamp on the instrument panel (or on
the speedometer face) will not light, remove it and check
the bulb. If the bulb’s filament is in good condition, the
socket or the wiring is faulty. Neither wire to the indica-
tr lamp is a ground wire. The gray wire goes to the
nght-turn signal circuit and the green wire to the left-turn
signal circuit. Check that these wires go where they
should and that neither is shorted to ground. Check the
continuity from the wall of the indicator lamp socket
through the two wires. The resistance should be zero
through one wire and infinite through the other. Check
the center contact of the socket as well. The resistance
feadings should be opposite the readings taken on the
Wall of the socket. Finally, check to be sure the wires are
al connected properly according to the color codes in the
Winng diagram at the end of this chapter.
T1_"L‘ flasher unitis very reliable, butif it does become
ft‘C_ht_'c. the whole system (both left-turn and right-turn
';‘“'Ull!-l_ will share the problem. If both the front and rear
“mps light but do not flash. the flasher unit is defective
Mustbe replaced. NOTE: The battery must put out at
ll:: "l'll"'"f” fo make these tests valid 1f none of the *-I_.ll.r‘lill
If ll']:\ ight, bypass the flasher with a short piece of wire.
€¥ light now, the flasher is defective and must be

replaced. However, if they still do not light, measure
battery voltage, and then check the main fuse, main
switch, and turn signal switch and wiring for open
circuits, el

Maix Fuse

The main fuse is located behind the left side-cover
under the seat on all madels. If the fuse blows, it s
because of an electrical overload caused by a short
circuit.

When the fuse blows. think back to whut happened
immediately before the fuse blew. On many models, the
engine will stop when the fuse blows, but not on the
HID, HIE, HIF, and H2 models, because they have a
magneto-powered ignition system. If the fuse blows just
after the turn signals are switched on, then one of the turn
signal wires is short-circuited to ground and must be
repaired. If the fuse blows as the headlight is turned on.
the headlight or taillight circuits must be short-circuited
to ground. If the fuse blows as the brake is applied. the
short is in the brake light circuit. This kind of logic can
often tell vou where the problem is even before you start
looking for it.

If the problem is not obvious, start from the battery
with an ohmmeter and check the resistance between the
“hot™ wires (red, white, brown, green, or gray) and the
frame. CAUTION: Be sure to disconnect the battery
during these tests or the ochmmeter will be damaged. As
long as the resistance between the hot wire and the frame
is zero. you have not isolated the problem. As an exam-
ple. the first wire to check is the wire to the fuse from the
positive terminal of the battery. Replace the fuse, then
hold one probe of the meter against the frame and the
other against the end of the wire that is normally con-
nected to the positive terminal of the battery. Check the
resistance before turning on the main switch. ITitis zero.
the short is between the battery and the main switch. ITit
is infinite. turn on the main switch, The rFsiﬂlunCL' will
now drop Lo zero, indicating that the short is beyond the
main switch somewhere. .

Check the wiring diagram to see what color the wires
are that are connected to the white battery wire when lh':
muin switch is turned on. These are the wires 1o chc-..'i-
next. Disconnect them from the main sawilc_h and mml
sure the resistance of each one 10 gmu_nd. The one b t|';'-
zero resistance has the short circuit in 1t Now L‘.hc'.:k the
wiring diagram again to see W here the pri-"hl'-‘ﬂ‘h‘; '"]- %::':;
Disconnect each branching wire from the I-‘“I"l = hibits
Proceed this way until you Iim_J the I_.|9.| wire that ;:“_u“.
the problem, which is the wire with !h:.- \h.{m;h-u itto
NOTE: Remember 1o disconnect each wire as you ft\'.'lfl.'"l
be sure you are checking a smaller piece of the total 3):

each time.
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ELECTRICAL SYSTEM SPECIFICATIONS

S-SERIES MODELS

Battery
Ignition Timing
Ignition Point Gap
Spark Plug Gap
Spark Plug Type:
Normal
Hot
Cold
Spark Plug Reach

12V 6AH

23" BTDC/2.60mm
0.3-0.4mm (0.012-0.016")
0.4-0.5mm (0.016-0.020%)

NGK BOHCS Champion L-78
NGK BBHC Champion L-81
NGK B10HS Champion L-57R
12.7mm (1/2")

12V 9AH

23" BTDC/2.94mm
0.5-0.8mm (0.020-0.031)
0.9-1.0mm (0.035-0.039")

NGK BOHCS Champion L-78
NGK BBHC  Champion L-81
NGK B10HS  Champion L.57R
12.7mm (1/2")

H1, H1A, H1C

Battery

Ignition Timing
Ignition Air Gap
Spark Plug Type
Spark Plug Reach

12V 9AH

25° BTDC/3.45mm

0.4-0.6mm (0.016-0.024"})

NGK BUHX  Champion UL17V
12.7mm (1/2%)

HI1D
Battery
Ignition Timing
Ignition Air Gap
Spark Plug Gap
Spark Plug Type:
Normal
Hot
Cold
Spark Plug Reach
H1E, H1F
Battery

Ignition Timing
Ignition Air Gap
Spark Plug Gap
Spark Plug Type:
Normal
Hot
Cold
Spark Plug Reach

12V 9AH
23° BTDC/2.94mm
0.6mm (0.025")
0.9-1.0mm (0.035-0.039")

NGK BOHCS Champion L-78
NGK BBHC Champion L-81
NGK B10HS Champion L-57R
12.7mm (1/27)

H1B

Battery
Ignition Timing
Ignition Point Gap
Spark Plug Gap
Spark Plug Type:
Normal
Hot
Cold
Spark Plug Reach

12V 9AH
20" BTDC/2.23mm

0.3-0.4mm (0.012-0.016")
0.4-0.5mm (0.016-0.020%)

NGK BOHCS Champion L-78
NGK BBHC Champion L-81
NGK B10HS Champion L-57R
12.7mm (1/2%)

HZ MODELS

Battery
Ignition Timing
Ignition Air Gap
Spark Plug Gap
Spark Plug Type:
Normal
Hot
Cold
Spark Plug Reach

12V 6AH

23" BTDC/3.13mm
0.5-0.8mm (0.020-0.031")
0.9-1.0mm (0.035-0.039")

NGK BSHCS Champion L-78
NGK BBHC Champion L-81
NGK B10HS Champion L-57R
12.7mm (1/27)




SPECIFICATIONS
List price
Suspension, front
Suspension, rear
Tire, front
Tire, rear
Brake, front, dia. x width, in.
7.1x1.2; (2} 10.75x1.5
Brake, rear, dia. x width, in. 7.1x1.2
Total brake swept area, sq. in. .... 53.5; 109.23
Brake loading, Ib./sq. in. {160-1b. rider) . 9,5:4.7
Engine, type two-stroke Three
Bore x stroke, in., mm
1.77x2.06, 45x52.3; 2.09x2.06, 53x52.3
Piston disp., cu. in., ce .... 15,2, 249; 21.2, 346
Compression ratio ... 7.5:1 (corr.); 7.3:1 (corr.)
Claimed bhp @ rpm 32@8500; 45@8000
Claimed torgue @ rpm, Ib.-ft.
14.6@7000; 30.7@7000
Carburetion

(3) Mikuni VM22SC; (3) Mikuni VM24SC
coil & battery
oil injection

$815; $885
telescopic fork
swinging arm
3.00-18
3.256-18; 3.50-18

Ignition

Oil system

Oil capacity, pt.
Fuel capacity, U.S. gal.
Recommended fuel
Starting system
Lighting system

Air filtration

Clutch

Primary drive

Final drive

-+« premium
kick, folding crank
12V alternator

« « «+ - - multi-dise, wet

@ @ & 88 . mr
« « « « « Single-row chain

cses.s. 1.03; 6.56
8.14;7.57
.. 9.90;9.21

= - - oeeow - l."l‘.l.31.5
Seat width, in. -, . .- SEa i S 9.2
Handlebar width, in. ..
Footpeg height, in. e TR 20
Ground clearance, in. .. 6.25; 6.5
Curb weight (w/half-tank fuel), Ib. ... 352;354
Weight bias, front/rear, t..... 445:555
I;“ weight (fuel and rider), Ib. ...... 512;514
lleage at completion of test ...... 1244:688

TEST CONDITIONS
mmm.dme oy
g“'“*ditv.mrwnt
Aﬁ%“icpruwre,in.hg.
Wi tude above mean sea level, ft. ....... 1047
vaalmn\'rmph - . -nolo!"7-1u

... 70

CRC R R

Phis ¢ Yele

W
Page orld Road Test covers the S1 and 52 models. Compare the

CYCLE WORLD ROAD TEST 215

PERFORMANCE &, P
Top speed (actual @8086,8397 rpm), mph 83; 95
Cuﬁl'n“r:u:ed top speed in gears (@8500 rpm), mph:

........................... 29;
Mph/1000 rpm, top gear 10.26; 11',3%
Epgma revolutions/mile, top gear | . 5863; 5320

iston s (@8500 rpm), ft./min. ...... 2918
Lb./hp (160-1b. rider) 16.0; 11.49
Fuel consumption, mpg . 42;
Speedometer error:

50 mph indicated, actually
oot e

ph indicated,
Braking distance: ol

Standing one-eighth mile sec.
terminal speed, sec.

Standing one-quarter mile, sec. ..
terminal speed, mph .........

ACCELERATION / ENGINE AND ROAD SPEEDS / RPM X 100
w0 100 0

2 apecicationns amil e /] (1] wlih the S} lgures on fhe i
] rlormance i th
52 Li] ¥ i I




7216 APPENDIX

SPECIFICATIONS —$935

éumn- front ............ ulmpm fork
Susponnan FOBE | o s slnn & ntaaan bin swinging trna'l
Tire, front ..... R et g A gﬁ}s
Ture, FOAP .. oassasonmanensasstas 4
Brake, front, eff. dia. x width, in.(2) 10,03:( 1.18
Brnku rear, diameter x width, in. . x 1. _}g
Total brake swept area, sq IS e v e R
Brake loading, Ihqu in. HEO-II: nderl ..... 7.4
Enging, type .....cesresees two-stroke Three
Bore x stroke, m mm ...224x 2.06,57 x52.3
Piston dmlmn-rant cu. in.,cc ..., 24.4;400.4
Compression ratio ........--- 6.5 (corrected)
Claimedbhp@rpm ......cocuuees 42 @ 7000
Claimed torque @ rpm, Ib.-ft. .... 31.2 @ 6500
Carburetion ........... {3) Mikuni VM 26 SC
Ignition ..... T N coil and battery
Qil system .....cccu00n N oil injection
Oil capacity, Pt. < .ooouaneeninrnreaiens 3.2
Fuel capacity, U.S.gal. ..........c00enes 37
Recommended fuel ............ ... premium
Starting system .......... kick, folding crank
Lightingsystem ...........c.. 12V alternator
Airfiltration ......0cnvees- dry treated paper
e Ty R R R By SR e S multi-plate, wet
Primary drive .. .. .. s ainaissiasi helical gear
Finaldeive 0 o e L e e e single-row chain

Gear ratios, overall: 1

| A e S B R ST 6.24 -
. o S e S ST i 7.28
b IR e B e S R e it s 8.78
el R T Ve Mla T S e s I e s 11.64
) AR A R T 2% s 5 T 18.59
Wheelbase, in. . o i e e sisnssassane 54.5
Sesthelght; In. . v ouse s e carare initlaravels 32.0
Sestwidth, W1, . .7, . Dos Sk ae3in 9.5
Handlebar width, in. .................. 30.5
Footpeg height, in. ......cvecivecenans 12.0
Ground clearance, in. ........ 7.4 (at ex. pipe)
Curb weight (w/half-tank fuel),lb. ,...... 376
Weight bias, front/rear, percent ........ 45/55
Test waimt (fuel and ridar}, | AP ) N 526
Mileage at completionoftest ........... 652
TEST CONDITIONS
Air temperature, degrees F .. ............ 71
Humidity, percent ...........co0iuunnn. 52
Barometric pressure, in.hg. ............ 29.96
Altitude above mean sea level, ft. ........ 383
Windvelocity, mph ........00oivennnnn. 35

Strip alignment, relative wind:

o]
e

PERFORMANCE
Top speed (actual @8150 rpm), mph ... .. |
Computed top speed in gears (@8500 rpm), mp},
e T e R S R 101
T B e aeia aieta (R v a ae e s s & 44 4.2 « s 87
BTl I s it % s le 5w 40 s 00 v v s 72
an .............................. 654
............................... 34
MthDDD rPM, WOPUBBS e avsvsvnranns. 11.9
Engine revolutions/mile, top gear ..... ., 5067
Piston speed (@8500 rpm), ft./min. ...... 2918
Lb./hp (160-Ib. rider) ................. 128
Fuel consumption, MPg - e reennn., 44
ometer error:
50 mph indicated, actually ............ 47
60 mph indicated, actually ............ 57
70 mph indicated, actually ............ 65
Braking distance:
from 30.mph, L n. e el s s s s as 34
from Bl mpl e e st i, 135
Acceleration, zero to:
0 TN BBC R S e e b m e e s a v 33
o R T e A L G AP 4.5
ST e e A e S S S 5.2
Ty R R S e R 6.4
Tl T P R s G e o R 8.3
g P R e o SR, 9.6
DO/ mph, W06, | il e vivie e s eia e e 14.0
Standing one-eighth mile,sec. ........... 8.81
terminal speed, mph  ............... 76.33
Standing one-quarter mile, sec. ......... 14.10
terminal speed, mph . .............. 91.27

ACCELERATION / ENGINE AND ROAD SPEEDS / RPM X 100

This Cyele Waorkd Road Test is an the 400cc 1 mlel




I

| List price

| Bc

SPECIFICATIONS
. $1195; 51475
. telescopic fork

. swinging arm

Su ,; Hnsion, fr:)nt
spension, rear

:|r:.- front . 3.2519

fl e, rear .. ; . 4.00-18
ake, front, dr.j X wudth in.

..................... (2) 11.6x1.5

Brake, rear, dia. X width, in. .... ... 7.1x1.4

Total brake sweept area, sq. in. ........ 123.13

Brake loading, Ib./sq. in. (160-1b. rider) 4.75: 4.98
Enging, TYPA  veaniossnnienisas two-stroke Three
yre X stroke, in., mm

2.36x2. 317, 60x58.8; 2.80x2.48, 71x63
pamjdwp'cu in., ¢t .. 304 498; 45.6, 748
Compression ratio . . 6.8:1 l:cnrr.l; 7.0:1 (corr.:l

! Claimedbhp@rpm ...... 60@7500; 7486800
Claimed torque @ rpm, Ib.-ft.
i el 42.3@7000; 57.186500
Carburetion
(3) Mikuni VM28SC; (3) Mikuni VM305C
[GNIOM & s soeodhietioain capacitive discharge
Oil SYSIBM .. cscsnnsanaaseniasns oil injection
\_1| c;]pacity' pt_, ................... 5.0; 4-2
Fuel capacity, US.gal. ... 0 ie.... 40:4.5
‘.::B_SCOHH"IEHM fue! ------ “a e . pm‘lm
Starting SYStBM  ....icisas . kick, folding crank
Lighting SYStBM . .suovaessanion 12V alternator
Air Fltration ... ccedssoltains dry treated paper
CRItED +inne -t « o« + » » Multi-disc, wet
PruniirYdfib’E .............. S s s e O
Final drive i .. i s aa fieiara s . single-row chain
Gear ratios, overall: 1
Gth ..ol b Thii's < hOhere's 5.84;4.76
dth. ...... col SR TN veeees 6.14;5.40
3fd ....... L e . 7:88“6.52
2nd ---------------- - e E e 1“01 Bm
1“ IIIIIII @ @ R R R AR e 16.“ 1’2-5
Wheelbase, in. .........s teure... 561,565
Seﬁth&i'ﬂht,'lﬂ. .---oquolclc--+-onaliun_5
ka"-w":"ﬂ‘.“'l I R S RN N R 10\'5:10'“
H-’mdhb&l’WFdﬂ'l 0" 0% 0d s o et e B 1.6

Fuutmhalmtl“ tbl-i.lll..l.."l.!12ﬂ°
Ground clearance, in. ...... soacvsva b 5D
Curb weight (w/half-tank fuel), 1b, ... '425 ‘454
Weight bias, front/rear, percent

Test weight (fuel and rider), Ib, . .. ... sés 614
Mileage at completion of test ....... 715 706

T?:: CONDITIONS .o
mﬂ'ﬂum dme ....... PR e
ul'::.:]!ltty Wmnt ......... ’|..p-......'
'mp-mm,in.hﬂ Pds e @R e FLed
g""“dﬂ above mean sea level, ft. ....... 10“7
nd velocity, mph .. .., . s AR O

g

—

This double road test from Cyche Warkd Magazine, covers (h

1
Top speed (actual @BOB5;8397 rpm), mph 83
Top speed (actual @7490,6382rpm),mph 106;107

R e AP A T T L 120;

4“1 ..................... 1“‘;} 11l

s e S 89; 92

e L R A e 70: 70

1!! et Wh e e . ﬂq, 46
Mph/1000 rpm wp gear ......... . 14.15-16.76

Engine revolutions/mile, top gear ., 4251; 3589
Piston speed (@7500; 6800 rpm), lt.!mm.

aar

.............................. 2287: 2810
Lb./hp (160-Ib. vider) ............ 9.75:8.29
Fuel consumption, mpg .............. 29; 36
Speedometer error:
50 mph indicated, actually ...... 48.6: 47.7
60 mph indicated, actually ...... §9.0; 57.7
70 mph indicated, actually ...... 66.9; 65.7
Braking distance:
from 30 mph, ft. . B s v 28.0;28.8
from 60 mph, ft. .......... i3 1216 135.4
, Z8ro to
30 mph, sec. ..... L oo e o e e |
mm,ﬂt- Bia e S e A e v 3-1,2.—7
mm;”o At v dan ll‘ltll..".o;als
BOMPh, ME, o ioviveniirnaassrtn &:43
TOMPhigee. ..l i i ey . 6.0;
80 mph, sec. T Sl A
mwh‘m LR I S L L ) 111"‘1
100 mph,sec. .....o0.vmcens 1%:11:;.3
Mﬂmm' m -".'- TR "
Mm onotr-.-a gj‘?‘:iﬁig'
Sﬂlﬂiuem-quwmill.m
. 97.29; 99,55

tnrnlnﬂ-lp-ldmph Bl e

| ACCELERATION / ENGINE AND ROAD SPEEDS / RPM X 100

T80cc HIB

o &iee HITE and the




APPENDIX

SPECIFICATIONS NA.

istprice ....... Aty S aTuidIALs
must pmion, front telescopic fork
Suspension, rear. . .

Tire, front ....... A A e A

Tire, rear .....cco00s vesssuruassease

Brake, front, eff. dia. x width, in. .. .11.22 x 165
Brake, rear, diameter x width, in. ..... 79x 14
Total brake swept area, sq. in. :
Brake loading, Ib./sq. in. (160-Ib. rider) . . . . 6.60
Engine, type . two-stroke, Three

Bore x stroke, in,, mm .
Piston displacement, cu. in., cc ...... 45.6, 748
Compression ratio . ....ccovvsvrsaans _" : S:IN‘I)
Claimedbhp@rpm ......... Sla . B8
.. 52.1, 6500

Claimed torque @ rpm, |b.-ft. ....
4, « v« (3) 30mm Mikuni

- s W CDI
Injectolube

0il tank capacity, pt. ...

Transmission oil capacity, pt.

Fuel capacity, US.gal. ......c.ccvvnnnns 4.5

Recommended fuel premium

Starting system kick, folding crank

Lighting system

e L T g S e R T e o dry, paper
multi-disc, wet

. straight-cut gear

Primary drive
530 single-row chain

Final drive

e Y
Front fork rake angle, degrees . .. .. o
Trail, in. bl
Curb weight (w/half-tank fuel), Ib
Weight l;ias, front/rear, percent' ;
To:_est weight (fuel and rider), Ib
Mileage at completion of test

A>T CONDITIONS

Ir temperature, degrees F. . ——————

I;:miditv. porcant o F .. g?
rometric pressure, in. hg. . . A

Altitude above mean sea Igml b 0 29.88

Wind velocity, mph TN

Strip alignment, rela

%5

The? pd
e T80ce H2C bs covered

are due o exhuys) siatem cha

Fiwthils roaid ges e € yefe 11
s o lower o leviels

evsss 98.9 -

Ol Mage = ine "

PERF
Top speed (actual @ 6800 rpm), mph .

Computed top speed in gears (@ 6800 rpm), mph
Bth..osesess atalaln

. 110

Ist .
Mph/1000 rpm, top gear . 3
Engine revolutions/mile, top gear ........3737
Piston speed (@ 7500 rpm), ft./min. ...... 3100
Lb./hp (160-1b. rider)

Fuel consumption, mpg
Speedometer error:

50 mph indicated, actually

60 mph indicated, actually .

70 mph indicated, actually ..
Braking distance:

from30 mph, ft. .......

from 60 mph, ft. ......... .

Acceleration, zero to:

Standing one-eighth mile, sec
terminal speed, mph .....

Standing one-quarter mile, sec.
terminal speed, mph

m:lllm:mmmmrwmm

erformance
L dillervivees be .
e Betweon this test and thie ome o e pres bous page



P

$7.95

GLENN'S KAWASAKI THREE-CYLINDER REPAIR AND TUNE-UP GUIDE

Models: 250cc, 350¢cc,

400ce, 500cc, and 750cc

With Selected Cycle World Road Tests

by Raymond H. St. John and Harold T. Glenn

For Kawasaki owners all over the courl\-
try, this comprehensive gmdeh_ook will
show them how they can keep their motor-
cycles in top shape the year _rcund. Writ-
ten by noted experts in the field of cycle
repair, the book’s practical and worl_sabln
instructions make caring for the deltc:!ta
machinery of the motorcycle a cinch, fmth
step-by-step instructions and illustrations
which are so closely correlated with the
text that no captions are required.

The first chapter deals with trouble-
shooting, giving advice to the owner that
allows him 1o isolate the trouble before be-
ginning to disassemble the mechanism so
he can know what to look for and save
time. The book then goes on to advise
Kawasaki owners on such vital functions
as tuning and maintenance; fuel system
service; engine, clutch, and transmission
repair; frame and running gear mainte-
nance, and electrical system service. The
authors deal with such specific problems
as adjusting the timing of the several igni-
tion systems, overhauling the carburetors,
removing the engine from the frame, clean-
ing and inspecting the two different types

of transmissions, overhauling the front
forks, and servicing all the electrical equip-
ment.

The authors cover the fuel, engine,
power lrain, running gear, and electrical
systems for the Kawasaki three-cylinder

models through 1975: 250cc, 350cc, 400ce,
500cc, and 750cc, offering the best meth-
ods of repairing each one. They also in-
clude the most authoritative, comprehen-
sive, and accurate specification tables
available, as well as wiring diagrams and
exploded views of mechanical and electri-
cal units.

Raymond H. St. John received his edu-
cation at the University of New Mexico in
Albuquerque, where he obtained a Bach-
elor of Arts degree in technical writing and
mathematics. He continued his education
at California State University at Fullerton
with course work leading toward a Cali-
fornia state teaching credential. For five
years he has been employed by Kawasaki
Motors Corp., U.5.A., as a technical writer
in their training section, where he devel-
ops training procedures and materials that
are used in Kawasaki's Technical Training
Program for dealership mechanics. He
combines an extensive technical back-
ground with an enthusiastic, firsthand in-
volvement in motoreycles.

One of the most highly respected writers
in the automotive field, Harold T. Glenn is
the author of more than fifty repair guides
and books about vehicles, including
Glenn's Honda Guide, Glenn's Suzuki
Guide, and Glenn's Complele Bicycle
Manual.

GLENN'S FAMOUS MOTORCYCLE MANUALS

GLENN'S HONDA
TWO-CYLINDER REPAIR AND TUNE-UP GUIDE
by Harold T. Glenn

Covers models 125cc, 160cc, 175¢cc,
250cc, 305¢cc, 350cc, 450¢cc. Complete

lroubleshooting and repair manual. 224
pages.

GLENN'S SUZUKI
ONE-CYLINDER REPAIR AND TUNE-UP
by Charles W. Crawford and Harold T, GmDE

Covers models 50cc, 55cc, 80ce, 90cc,
100cc, 120cc, 125¢ce, 250cc, 400ce, Com-

plete troubleshooting and repair manual,
336 pages.

GLENN'S TRIUMPH
TWO-CYLINDER MOTORCYCLE REPAIR
AND TUNE-UP GUIDE
by Harold T. Glenn
Covers models 500¢cc, 650cc, 750cc. Com-
plete troubleshooting and repair manual.

240 pages.

GLENN'S YAMAHA
ENDURO SERIES ONE-CYLINDER
REPAIR AND TUNE-UP GUIDE
by Larry Clark and Harold T. Glenn

Covers models 80cc, 100cc, 125cc, 250c¢,
360ce, 500cc. Complete troubleshooting
and repair manual. 176 pages.

CROWN PUBLISHERS, INC.

419 Park Avenue South, New York 10016

ISBN: 0-517-523450



