GLENN'S
KAWASAKI

THREE-CYLINDER
REPAIR AND TUNE-UP GUIDE

MODELS: 250ce, 350ce, 400cc, 500¢c, and 750cc
WITH SELECTED CY¥CLE WORLD ROAD TESTS

sy RAYMOND H. ST. JOHN
and HAROLD 1: GLENN



GLENN'S
KAWASAKI

THREE-CYLINDER
REPAIR AND TUNE-UP GUIDE

MODELS: 250cc, 350cc, 400cc,

by RAYMOND H. ST. JOHN

and
HAROILD T. GLENN

CROWN PUBLISHERS, INC., NEW YORK



(ther Books by Harold T. Glenn
Youth at the Wheel
Safe Living
Automechanics
Glenn's Auto Troubleshootng Guide
Gilenn's Triumph Repair and Tune-Up Guide
Exploring Power Mechanics
Glenn's Alfa Romeo Repair and Tune-Up Guide
Glenn's Austin, Austin-Healey Repair and Tune-Up Guide
Automohile Engine Rebuilding and Maintenance
Glenn’s Sunbeam-Hillman Repair and Tune-Up Guide
Glenn's MG, Morris and Magnette Repair and Tune-Up Guide
Glenn's Volkswagen n:guir and Tune-Up Guide
Glenn's Volkswagen Repair and Tune-Up Guide (Spanish Edition)
Glenn’s Mercedes-Benz Repair and Tune-Up Guide
Glenn's Foreign Carburctors and Electrical Systems Guide
Glenn's Renault Repair and Tune-Up Guide
Gilenn’s Jaguar Repair und Tune-Up Guide
Aumomobile Power Accessories
Gilenm's Volvo Repair and Tune-Up Guide
Gilenn's Peugeot Repair and Tune-Up Guide
Gilenn's Auto Repair Manual
Gilenn's Foreign Car Repair Manual
Gican's Fiat Repair and Tune-Up Guide
Automotive Smog Control Manual
Glenn's Outhoard Motor Repair and Tune-Lip Guides

Johnson | £2/3 & 400l Sears
Evinrude 1 & 273 &4 ol Chrysler 1 & 2/3 & 4 eyl
Mercury McCulloch

Honda Repair and Tune-Up Guide
Glenn's Ford/ Lincoln/ Mercury Tune-Up and Repair Guide
Glenn's Chrysler/ Plymoaih/ Dodge Tune-Up and Repair Guide
Glenn’s Honda Two-Cylinder Repair and Tune-Up Guide
Glenn's Suzuki One-Cylinder Repair and Tunc-up Guide
Glenn's Trinmph Two-Cylinder Repair and Tune-Up Guide
Glenn's Yamaha Enduro Seres One-Cylinder Repair and Tune-Up Guide
Gilenn's Emnsion-Control Systems
Glenn's Tune-Up and Repair Manual for American and Imporied
Car Emissson-Control Svstems
Glenn's Diesel and Gasoline Fue! Injection Manual
Gilean's Complete Bicycle Manual

c 19TS pyY HAROAD 1. GLENN

All rights reserved. No pary of this book may he reprodiced or
wtili=ed int anv form or By o meens, electronic or mechanicol,
including photecopring. recordise, or by any fnformiaiion
storage and reinevel isient withou! permitgon m wriling from
rthe puhiroher

Tnguiries showld be addressed o Crown Publishers, Inc..
419 Purk Avenur Somk. New York, N Y. 1015,

Printed in the United Staves of America
Publivhed simultancously in Canada by
General Publishing Company Linited



FOREWORD

This is a comprehensive maintenance. repair. and tune-
up manual for Kawasaki three-cvlinder motoreycles. It
may be used as a classroom text. a mechanic's reference
guide. or it can be read by the new owner who wishes to
learn the arrangement and functions of the various en-
gine 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 motorevele engine works
and how 1o idenufy and repair a malfunction if trouble
OCCurs.

This manual is organized around the two major
component groups of the motorevele: the powerplani.
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-siep illus-
trated sequences. Other chapters describe the construc-
tion and operation of the fuel system. the clutch and
transmission, und the electrical system. as well as show-
ing the methods of inspection and repair, A separate
chapter. devoted 1o engine tuning. explains how to ob-
tin the reliable power the engine was designed to
deliver. The first chapter deals with troubleshooting. It
enables the enthusiast to isolate trouble before disas-
sembling the mechanism. Following the troubleshooting
sequence helps 1o pinpoint the source of a malfunction so
thit 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 tables. wiring diagrams, and exploded views
of complex engine. transmission. and clutch assemblies.

A special feature of this guide is the use of many
step-by-step illustrated instructions for representative
lvpes of carburetors, engines. clutches, 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 clarity.
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TROUBLESHOOTING

Troubleshooting can be defined as the systematic search
for the canse of o problem. The key o efficient trouble-
shooting is the word “systematic.” When one is looking
for a problem, there is always a best place to start,
depending on the svmptoms. The symptoms are the
effects of the problem that you feel. hear. see. or smell.
As an u,\-.:mp]c, if the engine won't start, that 15 a symp-
tom. The problem could be quile a few things. but by
approaching things logically. all the possibilities except
one can be eliminiated, The last remaining possibility is
then repaired and you're on vour way,

There are three things an engine must have in order
to run: (1) fuel. (2) -_umpre‘.nmn 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 Tuel reaching the
carburetors. To check, remove the sediment bowl. hold o container
under the Toel tap, and then turn the lever (o the O (Un), K {Heserve), or
PRI (Prime) position. CAUTION: Do not allow gasoline to spill over
hot engine parts, because of the danger of fire. Be sure the main swilch is
turned off.

FUEL

Fuel system problems are caused by either oo
much luel or not enough. The amount of air the engine
receives is directly n.Lli:.d to the amount of fuel. Too
much air shows up as wo little fuel. Not enough air looks
like too much fuel. Learning 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 15 to be sure there is gas-
oline in the fuel tank. More engines have stopped more
times for this reason thun 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 lows for a
while and then stops. there may be a plugged vent in the
fuel tank cap or something in the tank floating over the
fuel cock and shutting off the Aow. To check this, remove
the cap and blow back through each of the carburetor
fuel lines. You should be able to hear bubbling in the
tank.

Too much Tuel 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
villey 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 Qooded 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 carburctors overflow again, they
must be removed and the fAoat system rr:p.ur::d. For a
detailed explanation of this procedure, see Chapter 3,
Fuel System Service.

IGNITION

If the spark plugs are wet but the engine is not
flooded, then fuel is not the problem. The next source of
maost prevalent problems is the ignition system. which
consists of a primary circuit (low tension) and a second-
ary circuit (high tension), It is necessary to perform
some basic tests to isolate the exact problem.

First you must eliminate any problems in the most
troublesome part of any ignition system, the spark plug.
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TROUBLESHOOTING

POSSIBLE CAUSES

CARBURETOR MANIFOLD LEAKING AlIR

DEFECTIVE SPARK PLUG WIRE INSULATION

SPARK PLUG FOULED OR SHORTED

OlL WEAK

=
SPARK PLUG HEAT BANGE INCORRECT

BATTERY CHARGE IS5 LOW

SHORT 1IN MAIN WIRING

MUFFLER BAFFLE TU

CRANKSHAFT SEAL L

OIL PUMP INCORRECTLY ADJUSTED

SHIFT CAM SELECTOR PARTS WORN

DEFECTIVE BRAXE LAMP SWITCH

RINGS, PISTON OR CYLINDER WORN

BRAKE[S | DRAGGING

CONTACT POINT GAP INCORRECTLY ADJUSTED(S-SERIES-H1B)

VENT HOLE IN GAS TANK CAP CLOGGED

CLUTCH SLIPPING

BATTERY POSITIVE LEAD SHORTED

CYLINDER HEAD GASKETS LEAKING

Consull this chart for determining the general areas in which to look for possible trouble.



If the engine won't start, or if it runs on enly twa cylinders, ong
spark plug may be purfially fouled. To fire a fouled plug, pull the plug cap
partway off the top of the plug and try to starl the engine. This creates a
series pap which forces the ignition system fo produce a higher volinge
autput to that spark plug. After the plug is cleareil, he sure to replace the
plug cap, becouse the ipnition coll can be damaped by prolonged wse
under this high-load condition.

KAWASAKI

LY

To check u spark plug. pull off the cap, remove the spark plug from
the eylinder head, reconnect the cap, lay the spark plug shell an the
cylinder hend fins, and operate ihe kickstarter. A blue spurk between the
plug electrodes should be seen, CA UTION: Don't lny the plug near the
open spark plug hole, or the fuel mixture Inside the cylinder may be
Ignited.

MECHANICAL CONDITION: 3

The plug insulator can be cracked. the gap <am B¢ =5
cessively wide or bridged, or the spark plug ca= %e
fouled because of excess gas, oil, or lack of & hezh-te=
sion spark. If the spark plug is obviously defective o=
dirty, replace it and try to start the engine

If the engine still won’t start, remove the plug agas
and check out the rest of the ignition system by con-
necting the plug wire to a plug known to be good. L
the plug on the head and kick start the enginc 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 if
you can get a spark to jump from the wire to a metallic
part of the engine. Hold the wire aboul 14" away and a
good spark should jump; otherwise, the ignition system
is faulty.

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

lug holes. The compression should force your thumb
off the hole. If a compression gauge is available. the
reading should he 90-120 psi.

In a two-stroke-cycle engine, the crankcase must be
completely sealed, because il is an essential part of the
fuel induction system. To check this, set the pistons, one
at 4 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
driops, the seals or gaskets are al fault and you will have
to disassemble the engine. NOTE:! This rest is not valid
on H-series engines unless all the intake ports and the
ather two exhaust poris are plugged.

If there is no spark at the spark plug, remove the cap and fmsert 4
scrowdriver In 1t. Hold the screwdrlver about '4" from the cylinder head
and operate the kickstarter. Now If there is o spark the spark pleg =
defective.
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HARD-STARTING TROUBLESHOOTING
CHART

Troubles and Causes
1. Fuel system troubles
la. Gasoline tank empty
Ib. Fuel line pinched or restricted
le. Fuel valve turned off or restricted
Id. Crankcase is flooded. The engine will seem to be
locked up because the piston is trying o com-
press the liquid gasoline rather than a fuel/air
mixture. CAUTION: Do not try to start 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
1k. Throttle opens when cold-start lever is used.
NOTE: The cold-start jets function best when the
carburetor throtile valves are in the closed position.
Il. Cold-start jets not opening
2. Ignition problems
2a. Spark plugs defective
2b. Spark plugs fouled, bridged, wet, or worn
2¢. Contact point surfaces oily (S-series, HIB)
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. CDI1 units defective (CD1 models)
2i. Signal coils defective (CD1 models)
2j. Ground brushes defective (HIE, HI1F)
2k. Low-speed coil defective (H2 models, HID)
3. Compression problems
3a. Crankshaft seals pushed out of crankcase,
NOTE: This usually occurs when the crankcase is
flooded and the engine is forced to compress liguid
3b. Cyvlinder base gaskets mstalled backward
3¢. Piston rings broken
4. Transmission problems
4z. Clutch shpping
4b. Kickstarter ratchet shpping

ERRATIC PERFORMAMNCE

This 15 probably the most common complamt aboat
a motorcycle. In many cages. ths mvolves =0 oxwe than
the engine running roush or 2 hesh-speed muSice
Reading the spark plugs can be a valuable tool bere. I
the plugs are fouled or badly worn. replace them and s
the engine for a few miles Then remove the plugs and
have a close look at them. They should be a light brown
color. If they are white colored, the éngine is running
lean or hot. Blackened plugs can be running too rich or
can be too cold for the enzine

To check whether misfiring or erratic running at
high speed is caused by a fuel or igmition problem. back

off the throttle slightly. If the engine is rich, it will pick up
speed. Next, slightly choke the engine; if it is lean. it will
pick up speed. If choking or backing off the throttle
doesn’t help. the trouble is probably in the ignition
system.

ERRATIC HIGH-SPEED PERFORMANCE
TROUBLESHOOTING CHART

Troubles and Causes
1. Fuel system problems
la. Gas tank vent restricted
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
2¢. 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)
2g. Contact point surface oily, pitted, or misaligned
{S=series, HIB)
2h. Coil defective
21. Condenser defective (S-series, HIB)
2j. . Main switch defective
2k. Air gap incorrect (CDI models)
2. CDI umit defective (CDI models)
2m. Grround brushes oily or dirty (HIE, HIF)
2n. Engine not properly grounded (S3. §83A, HIE.
HIF)
2o. Signal coils defective (CDI models)
3. Compression problems
3a. Crankshafl seals leaKing
3b. Cylinder base gaskets leaking
4. Lubrication system problems
4a. Incorrect oil type
4b. Oil pump cable incorrectly adjusted

WATER BUBBLES

If the congine rums ervatically at high speeds or large throttle
opemings. the cause may be water in_ the fuel. To check, remove the
sediment bowl from the fuel tap and look for water bubbles under the
fucd. I there is any sign of water, drain the fuel 1ank completely and refill
with clean pasoline, Also clean the carburetor Hout bowls, after remoy-
ing them.



EREATIC LOW-SPEED PERFORMANCE
TROUBLESHOOTING CHART
Iroubles and Causes

Fuel system problems

12 ldle air-adjusting screw settings incorrect
Float levels incorrect
lc. Carburetor manifolds leaking air
id. Operating without air cleaner (lean mixture)
le. ldle fuel jets (pilot jets) incorrect size
lgnition problems
24 Ignition timing incorrect
26 Spark plugs fouled or worn
2c. Spark plug gaps incorrect
4. Spark plug heat range oo cold

Spark plug reach too short
2f. Contact paint gap incorrect (S-series, H1B)
22. Low-speed coil defective (H2 models, HID)
*. Compression problems

Exhaust system clogged
ib. Crankshaft seals leaking
Lubrication system problems
22 Oil pump lever does not return to idle position
when engine is idling

2h. Incorreet oil type

i

INSUFFICIENT POWER AND/OR OVERHEATING

Lack of power in a two-stroke cycle engine can be
caused by lubrication and mechanical problems in ad-
Zon 1o fuel, ignition. and compression problems. Quite

overheating will also be associated with in-
sefficient power. The largest single problem in two-
roke engines is heat. Piston seizure and destruction of
¢ engine can be the result of runaway heat. Be sure
here 15 0il in the oil tank and check the oil pump
sdjustment.
Check for obvious mechanical problems, such as a
pping clutch or dragging brakes. Also check for an
sxcessively tight drive chain or low tire pressure.

Remove the spark plugs and check their condition.

the plugs appear to be running lean (hot), check the
fuel lines and the carburetors for restrictions. If these are
= zood shape, check for leaking cylinder base gaskets or
crankshaft seals.

Malfunctions or misadjustments in the ignition

«stem also cause overheating problems.

NSUFFICIENT POWER TROUBLESHOOTING
"HART

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

INSUFFICIENT POWER 5

SLUDGE

.

If the engine has insufficient power or begins 10 detonate (ping)
severely after about 3 minute of high-speed operation. the cause may be
reduced fuel Row from a restricted fuel tap. To check, remove the
sediment bawl and screen, and louk for dirt or sludge in the bowl and tap

body.

VENT HOLE

If the engine has insufficient power, reduced fuel How may be
caused by u restricted fuel tank cap vent. Blow through the vent to check”
for restriction, 11 necessary, use compressed air 1o free the vent,
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1j. Carburetor float bowl vents clogged or restricted 4.

Ik, Carburetor manifolds leaking air
11. Fuel valve flter screen restricted
2. lgnition problems
2a. lgnition liming incorrect
2b. Spark plugs fouled or worn
2¢. Spark plug gaps incorrect
2d. Spark plug heat range incorrect
2e. Coil(s) defective
2f. Contact point gaps incorrect (S-series, HIB)
2o Contact point pivot binding or worn (S-series,
HIB)
2h. Wire from contact points or CDI units to coils
shorted or grounded
2i. Poor electrical connection in ignition circuil
2j. Main switch defective
2k. Condenser defective (S-series, H1B)
21, Air gap excessive (CDI models)
3. Compression problems
3a. Piston seizure
ib. Piston, rings. and cylinder bore worn excessivels
3c. Crankshaft seals leaking
3d. Cylinder base gaskets leaking

3e. Cylinder head gaskets leaking
Cylinder heads warped

] §

IT the engine has imuffichent power, it may be caused by low com-
pression. To check the compresion. warm op the engine, remove all
three spark plugs, and screw a compression gauge into one plug hole. Be
sure the main switch is remed off, the throttle wide open, and then
operate the kickstarter vigorously. The compression gauge should build
up (o over LK) psi on Heseries and S1 models, 0 psi on 53 models, and
100 psi on 52 models. There should be no more than 14 psi variation
between nny two cvlinders.

L
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Lubrication system problems

4a, Oil of improper type

4h. Oil pump cable disconnected

dc. Oil pump defective. NOTE: A simple check for
atl pump condition is to totech it If it is too hot 1o
hold your finger on, then it is not operaiing
properl)

0il pump cable incorrectly adjusted

Ball check valve in oil supply line restricted

(il tank vent hose F‘IIT‘!L‘lh‘.d

g. Transmission oil of wrong viscosity

Mechanical problems

3a Clutch *.-'L:F‘;'HI:".'__'

Sbh. Brakes dragging
5¢c. Wheel beanngs not lubricated properly
5d. Dmnve chain .1\.1_1'_'..*1!:\1 too [igh[l}'

Tire pressure (00 low

& E

b= ds

ENGINE OVERHEATING TROUBLESHOOTING
CHART

T roubles and Causes

ems

I estricted
Fu Ive filter screen dirty
lc. Fuel lines pinched
d. Larb : et too lean
e« .;.'"-.'-.".N.‘"‘.-“.H levels too low
Operatine without an air ¢leaner (lean mixture)

Carburetor manifolds leaking ar
Gas tank cap vent restricted
Ignition problems

Spark plug heat range too hot
Spark plug reach incorrect

c. Jgmon timing iNCOrrect
“ompression problems

1 Excessive combustion chamber deposits
b. Cvlinder base gaskets leaking

3c. Cylinder head ;_:_ﬂ-:l-wt:-;]c::king
Crankshaft seals leaking

rita

U ]

7
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Rad Lak

This spark plug has the correct heat range. The center electrode

insulator Is light tan to brown in color.



4. Lubrication system problems
da. Oil viscosity incorrect
4b. Improper oil type
dc. Oil pump cable incorrectly adjusted
4d. Oil line check valves restricted
de, Oil tank vent hose pinched
4f. Oil channels blocked by cylinder base gaskets
4g. Oil line banjo bolts restricted
5. Mechanical problems
Sa. Chain adjusted too tightly
5b. Brakes drapging
Sc. Tire pressure low

EXCESSIVE SMOKING

The two-stroke-cycle engine does not have oil in its
crankease 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. Oil 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
at any point. If the pump is OK and you are using the
correct oil, the crankshaft seals can be defective. This
will allow transmission oil (0 be sucked into the crank-
case and burned. Check for this by noting whether the
transmission loses oil between changes without leaking
on the ground.

If the cogine overheats, the cause may be the use of spark plugs
which have too hot @ beat range for the motoreycle’s usage. The hot
spark plogs are unuble (o transfer heat to the cylinder head ns fast as
they reccive 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 insulator, which has
bien glazed by oxides formed under excessively high-temperature con-
ditions. This glazing is electrically conductive and cuuses further per-
formance problems by short-circuiting the spark. which normally would
fire between the elecirodes.

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
1d. Oil line check valves stuck open
le. Oil of incorrect viscosily or type
If. Oil pump O-rings chklnﬂ
2, Compression problems
2a. Crankshafl 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-end bearing and thrust washers. Check

Excessive smoking can be caused by an incorrect oil pump setting.
To check, remove the oll pump cover and look at the alignment of the
marks on the lever and pump boss with the throttle at idle. To chunge the
setting, turn the pump cable adjuster under the fuel tank (except on H1
maodels, where it is at the pump). ITH1, HIA, HIB, or H1C models still
smoke excessively, the pump can be set at full throtile so that the dot
noted on the lever Is aligned with the mark on the pump boss, CAL-
TION: Da not set the ofl pump on any oiher models in this fashion. The
enpine could seize becanse of insufficient lubrication.



8§ TROUBLESHOOTING

the plugs closely for a lean condition. The plugs should
be i light brown color. A plug that 1s white or blistered is
running much too hot and must be checked to be sure it
iz of the correct heat range. Preignition is the result of an
incorrect range. and this can do severe damage to the
engine,

Mechanical noises of the powerplant can often be
pinpointed by using a long screwdriver with one ¢nd
held against vour ear or using a rubber hose for the same
].'I'l!r['lﬂ‘d.'

EXCESSIVE ENGINE NOISE OR VIBRATION
TROUBLESHOOTING CHART

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

To determine the source of engine or (ransmission noise, wse o
serewdriver as a listening device, Hold your thumb over the end of the
handle with the first jolnt of your thumb in your ear, When the blade end
of the serewdriver is held solidly against different engine parts. the noise
can be isolated.

2. Excessive engine vibration
2a. Piston seizure
2b. Engine mounts loose
2¢. Engine mount rubber bushings deteriorated (53,
S3A,HIE. HIF)
2d. Engine mount shims missing
2e. Connecting rods bent
2f. Crankshaft or connecting rod bearings worn
2g. Crankshaft out of balance
2h. Alternator rotor out of balance or loose

EXCESSIVE DRIVE TRAIN NOISE
TROUBLESHOOTING CHART

Troubles and Causes
1. Excessive clutch noise
la. Transmission oil too thin
Ib. Primary pinion gear nut loose
lc. Clutch hub nut loose
Id. Primary gear backlash excessive
le. Clatch housing finger-to-friction plate tab
clearance excessive
2. Excessive ransmission noise
2a. Transmission oil too thin
2b. Transmission oil too low
2 Transmission gears worn or chipped
2d. Transmission shift forks galled
2z Transmission shaft end-bearings worn
3. Excessive drive chain nolse
3z Chain adjusted too loosely
b. Chuin and/or sprockets worn
¢. Chain needs lubnication

EXCESSIVE FRAME NOISE
TROUBLESHOOTING CHART

Troubles and Causes

1. Front end noise
Iz Front fork slider bushings worn (H1, HIA, HIC,

51 models; 52)

1b. Front fork oil too low

Front fork triple-clamp bolts loose

Front fork inner tube bent or galled

le. Front wheel bearings worn or loose

\f Front fork steering head bearings out of
adjustment

lz. Handlebar control cables chafing

Ih. Handlebar control levers loose

1. Gas tank mount broken

Rear end noise

2a. Side covers loose

2b. License plate loose

2c. Tail lamp bracket loose

2d. Rear fender section loose

2¢. Rearshock absorbers worn

2f. Rearshock absorber mount bushings worn

2. Rear wheel rubber drive damper damaged

2h. Chain adjuster broken

21, Rear wheel bearings loose or worn

2i. Tire rubbing against underside of fender or
frame

k. Oil tank mount broken

L]



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
waused by defective shock absorbers. The oil in the front
forks should be replaced according to schedule, or the
nding 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 adjusiment. A scraping sound indicates that the
brake lining is worn.

HANDLING PROBLEM TROUBLESHOOTING
CHART

Troubles and Causes

1. Front and rear wheels do not track
la. Rear wheel alignment incorrect
Ib. Front fork alignment incorrect
le. Frame bent
Id. Swingarm bent
le. Spokes loose
If. Wheel rim bent
lg. Incorrect rear axle spacers

2, Ride is too soft
2a. Fork springs weak

FRAME AND RUNNING GEAR 9

2b. Fork oil too low
2e. Tire pressure too low
3. Ride is too harsh
Ja. Front fork oil level too high. CAUTION: It is
possible to ruin the front fork inner tube seals by
using too much oil.
3b. Chain adjusted too tightly. NOTE: If the chain is
1oo tight, it relieves the rear shock absorbers Sfrom
having 1o support the motorcyele. In effect, you are
wsing the drive chain as a spring.
3c. Tire pressure too high
4. Handlebars 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
Sc. Tire bead not fully seated on wheel rim
5d. Wheel bearings worn
6. Unsure cornering
6a. Kear swingarm pivot 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
6ig. Front or rear suspension in need of repair -

Check the chain and sprocket wear by pulling the chain away from
the rear of the sprocket. If the chain can be displuced more than %4, the
sprocket and/or chain is worn and both should be replaced, CALTION:
1T new chiin is wsed with o worn sprocket, or vice versa, the life of the
niew part will be serously shortened. The engine sprocket will last
through the life of two rear sprockets,

To check the front wheel's alignment with the handlebar, look down
on the motorcycle from direcily above. Note whether the misalignment
is due to & twisted front fork assembly or because the handlehar is bent,
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BRAKE PROBLEM TROUBLESHOOTING
CHART

Troubles and Causes
1. Brake does not stop motorcycle normally
la. Brake lining worn
Ib. Front brake cable fraved or binding (H1, HIA,
HIC. 51 models, 52)
le. Rear brake actuating mechanism obstructed
1d. Front brake hvdraulic system needs bleeding
(disc bruke models)
2. Brake drags
2a. Operating cable binding or frayed
2b. Lack of lubrication of cable. camshafis,
handlebar lever. or foot pedal
2c. Rusty linkage
2d. Handlebar lever pivot nut adjosted roo nghtly
2e. Brake shoe return spring weak
2f. Rear wheel sctualing rod beni or bmding
3. Brake noise
Ja. Torque link loose
3b. Brake drum or disc dirty or rusty
J¢. Brake lining worn
3d. Brake lining dust in brake drum
3e. Brake lining glazed
3f. Mot enough chamfer on leading edge of brake
lining
3g. Brake shoe return spring broken
3h. Brake pad shims missing
3. Disc warped
3j. Caliper bent or damaged
4. No adjustment possible
4a, Brake linings worn
4b. Brake actuating cam worn
4c. Actuating lever incorrectly indexed on brake
camshaft
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If the transmission does mot stay in gear ufter being shiffed
praperly. the cause may be worn or rounded engagement dogs or slots in
the transmission gears. Note the rounded edges on the engagement digs
shiowm.
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CLUTCH PROBLEMS

Clutches are all wet, multiplate-disc types. with
varying numbers of plates. The basic function of the
clutch is to disconnect power from the engine when a
shift is being made or the engine is idling, and to connect
it smoothly to the drive mechanism when the rider
wishes 1o move forward. Clutch action must be smooth
but positive.

The best preventive maintenance for clutches is to
maintain the correct free-play adjustment. Generally.
there should be about 2" of lever movement at the outer
end of the handlebar lever before the clutch-actuating
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
itself

CLUTCH PROBLEM
TROUBLESHOOTING CHART

Troubles and Causes
1. Clutch drags when disengaged
la. Transmission oil too thick
1b. Transmission oil of improper type
le. Clutch adjustment incorrect
id. Clutch spring plate warped
le. Clutch springs of unequal tension
If. Cluich steel or friction plates worn
lg. Clutch hub or housing splines worn
2. Cutch slips under load
22 Onl of improper type
2h. Clutch adjusiment incorrect
2¢. Clutch spring tension weak
2d. Clutch friction plates worn
2e. Clutch pressure plate warped
2f. Clutch hub or housing splines worn

TRANSMISSION PROBLEMS

The most common complaint concerning transmis-
sions s a difficulty in engaging a gear or in jumping out
of gear When transmission parts wear, it becomes more
dificult 1o 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 15 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
lc. Shift drum detent damaged
1d. Gear shift fork bent or worn
le. Gear shifting drum locating plate loose or
damaged
If. Shift drum groove damaged



2. Gear shift lever does not engage transmission
2a. Gear shifting ratchet spring broken or weak
2b. Gear shilling fork broken
2¢. Transmission sliding gear seized on shafl
2d. Shift drum binding in shifl fork or crankcase
3. Gear shift lever does not return to normal position
3a. Gear shift shaft bent
3b. Shift lever slipping on shift shaft
3c. 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
I1b. Kickstarter gear teeth broken
lc. Clutch slipping
2, Kickstarter lever does not return
2a. Kickstarter return spring broken or out of
position
2b. Kickstarter shaft bushings damaged
2¢. Kickstarter shaft binding in engine cover

ELECTRICAL PROBLEM
TROUBLESHOOTING CHART

Troubles and Causes

1. Battery voltage low
la. Battery acid level low
Ih. Battery discharged
lc. Bautery defective
Id. Recuifier defective
le. Snap connector loose

TRANSMISSION PROBLEMS 11

If. Ground connections insecure
lg. Main switch defective
lh. Wiring harness cut or broken
li. Stop lamp switch defective or adjusted in-
correctly
1j. Charging coil defective
2. Headlamp burns out frequently
2a. Excessive vibration
2b. Headlamp bulb defective
2e. Bulb of improper type used
2d. Voltage regulator defective
2e. 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
4u. Spark plugs defective or worn
4b. Signal coil air gap incorrect (CD1 models)
4c. Contact point rubbing block worn (S-series,
HI1B)
4d. Rotor magnels weak (H2 models, HID, HIE,
HI1F)
4e. Ignition advanced or retarded too much
4f. Engine not grounded (HIE. HIF)
5. Tail lamp bulb burned out
5a. Bulb of improper type used
Sb. Tail lamp wires shorting
Sc. 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 cut
6b. Bulb burned out
6¢. Neutral indicator switch defective
fid. Main wiring harness cut or pinched

1 the peutral indicator lamp does not light when the transmission is
in neutral and the main switch is tumed on, the cause may be an
incomplete cireuit. To check, find the light green newtrul indicator
switch wire on top of the engine. Be sure it is held seearely in the
spring-loaded connector post.

IT the horm, neutral lnmp, ond brake lamp (and ignition on S-series.
H1. H1A, and H1C models) do not work, the cause may be a burmed-out
fuse. To check the fuse, unsnap the fuse holder from its bracket and open
it. There must be no hreak in the fine metal wire visible through the glass
Tuse basdy,
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TUNING FOR PERFORMANCE

To obtain the designed level of performance, the engine
must develop maximum power and efficiency. Careful
tuning assures peak éngine performance and reliability.
Three elements of the éngine affect its state of tune:
compressian, ignition, and carburetion

COMPRESSION

The amount of force delivered 1o the piston and
crankshaft depends on how much the air/ foel mixtore =
squeezed before ignition and how well the buming gases
are conftained after ignition. In a wo-stroke-cycle en-
gine. there are no valves to leak compression. However,
cylinder head sealing, piston ring condition, cyhader
bore finish, and piston clearance all play major roles in
combustion chamber sealing.

To check the compression, warm the engine w0
normal emperature, then remove the spark plugs. Lse =
gauge which registers 200 psi and insert the tp int 2
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 after the piston crown closes
off the exhaust port during the upstroke. Repeat the
process on all cylinders.

A good reading. on all models except the S2's and
53's, is 142 psi. The 52's should develop 156 psi: the 537,
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 o1
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 extremely 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, squirt a little oil
into the spark plug hole, then turn the crankshaft slowly
to coat the piston rings. Crank the engine and recheck
the compression. If it increases with the oil, the piston
rings 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.

A cracked cylinder head will have hairline traces of
oil on its outer surface. NOTE: A cracked head or leaking
head gasker is sometimes evidenced by a chirping sound
when the engine is running, To pinpoint the leakage a
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the cylinder head joint, remove the head and look for oil
stains on the top of the cylinder. A defective cylinder
head gasket will be “blown out™ or distorted.

NOTE: On 52 before engine number 07593, the
cylinder heads were thinner and prone to cracking near the
inner stud bosses. If your engine number is 07595 or lower
and you have a cracked cylinder head, you may have the
thinner heads. Measure from the cylinder head mating
surface to the bottom of the fin cutaway. The old cylinder
heads measure 16mm, and the new, thicker heads, 19mm,
The wo types can be mixed on one engine without
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
sconng, 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 to
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 H1 pistan shows excessive blow-by past the piston rings, which
have been overheated and lost tension, Note the small gap of the ring,
which is un indication of lost ring tension.




=5t in only one section of the groove, look for a
2=formed ring land caused by detonation.
You can estimate how long the rings have been
sk by the amount of blow-by on the piston skirt,
sadenced by the brown coloring below the ring grooves.
Soght blow-by is normal, but with stuck rings and in-
creased blow-by, the hot gases leak into the crankcase
“mamber, where they change some of the fresh mixture
=4 carbon particles. The combination of increased
crankcase temperature and abrasive particles results in
sremature wear of the crankshaft main bearings, con-
mecting rodd bearings, and crankcase seals. Stuck piston
segs invite piston failure for two reasons: (1) The hot
zeses escape past the rings and destroy the oil film
setween the cylinder wall and the piston skirt; (2)
W ell-seated piston rings form a thermal link between the
=« piston crown and the cooling cylinder walls. When
e mings stick, this heat-transfer path is interrupted, and
S piston runs excessively hot.

IGNITION SYSTEM SERVICE

Servicing the ignition system consists of cleaning
and gapping the spark plugs, cleaning and adjusting the
entact points or setting the air gap, and adjusting the
smation timing. NOTE: Always service the ignition 5ys-
em first before making carburetor adjustments,

CLEANING AND GAPPING THE SPARK
FLUGS

Every 2,000 miles, remove the spark plugs. Inspect
e spark plug insulators and electrodes for signs of un-
ssual deposits, which would indicate malfunctions of the
‘el ignition, or lubrication systems. I the spark plug

S

This piston shows uncontrolled Mlow-by caused hy sticking of both
piston rings. This Is caused by the use of incorrect oll, which allows hard
carbon or lead deposits to form In the ring grooves, Note the scoring
cased by piston selzure. This results from the hot gases destroving the
oil film, und this reduced the heat transfer puth from the piston to the
cxlimder wall. [his pision’s skirt was broken because the rider continoed
o run the engine in spite of seizure, The piston pin has seized in the
ptston because of the extreme heat cuused by this abusive treatment.
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heat range is correct. and the engine systems are working
properly. the spark plug insulator nose will be colored
light brown to light tan,

In normal use, the firing end of the center electrade
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 system.
Misfiring and hard starting occur when the spark plug 5
required voltage exceeds the capability of the ignition
system. To reduce the plug’s firing voltage, it is necessary
te file the corroded surfaces of the electrodes, clean the
insulator, and then adjust the electrode gap to the
specified 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 it is 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 evlinder
damage from continuing abrasive action from_gontami-
nated vil.

Measure the spark plug gap with a wire-lype 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 1o obtain the
praper gap.

Ifthe spark plug electrodes are worn or the insulator
15 damaged. install a new spark plug. CAUTION: Be
certain the replacement spark plug is one with the
specified reach and heat range. NOTE: [f an 51 or 52
model [s driven continually on the highway, a one-step
colder heat-range spark plug should be installed 1o prevent
overheating. To overcome misfiring or fouling troubles
often encountered with colder heat-range spark plugs.
particularly under hard acceleration, widen the electrode

The light 1an coloring of the insulator nose shows that this spark
plug is aperating in the proper heat range for the engine, and also that
the fuel and lubrication systems are working normally.
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Runaway detonation and preignition caused the side electrode on
this spark plug to deform and bend toward the center electrode. In this
case, the spark plug ran too hot for the high-speed usage demanded by
the rider. A foreign object in the engine can also cause such damage. but
will usually be evidenced by micks in the side electrode. CALTION: If
the spark plug looks like this when removed, take off the cvlinder besd
and check for dents from a foreign object in the piston crown snd
combustion chamber surfuce,

gap 0.002-0.004" more than specifications. CAUTION:
Mever 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 canse of

A dirty air cleaner, or operating the engine withoul un air cleaner, is
the wsual cavse of gap bridging. Metallic particles are attracted (o the
plug gap and they short oul the spark, Mishiring and backfiring at
wide-open throttle accompany gop bridging, which con als couse engine
stoppage if allowed (o continue o the condition shown bere. Using diriy
gasoline or the wrang tyvpe of lubricating oil con also contribule (o gap
hridping.

Particles of aluminum on the spark plug insulator are a sure sipn of
major damage fo the piston crown. Lean fuel mixtures, too hot a spark
plug. and iveradhvanced ignition timing are some possible causes of this
type of faibure. MOTE: If the particles are copper- or bronze-colored,
this indicates failure of the connecting rod crunkpin bearing thrust
washer

the excessive spark plug deposits and make the necessary
repairs

Replace the spark plug gaskets if they are deformed
or moched. NOTE: The spark plug transfers about 40
percent of its heat through the gasket sear; a deformed
gasket can imierfere with the proper heat transfer fram the
plug shell 1o the cylinder head and cause the plug to run
horrer. A notched spark plug gasket permits the burning
sases b0 escape in a concentrated stream, which can burn

sut the spark plug or cylinder head threads.

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

I'he blistered, chalky white appearance of this spark plug’s insula-
tor indicates that it is running too hot for the engine, IF the spark plug is
the specified one for the engine, cheek the fuel system for restrictions
und the engine (or wir leaks, which would lean out the sir-fuel misiore,
Check the ignition timing, beeause oversdsanced spark will couse over-
heating of the spark plug.



Use a small file to dress the spark plug electrodes ilat, which will
lower the plug’s firing voltage requirements to make it more efficient.
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more with a sockel. NOTE: With a new gasker, tighten it
Y turn. Ifa torque wrench is used, tighten the spark plug
to 15 fi-1bs. of torque.

CONTACT POINTS5-5-S5ERIES AND HIB

The surface condition of the contact points affects
the voltage delivered to 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 consequeny 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 o the contact points, remove the left
engine cover. Use a wrench to turn the crankshaft until
one set of contact points 15 closed. Lift the breaker arm
and insert a flexstone between the points. Run the flex-
stone back and forth 1o dress off pits and roughness.

Measure the spark plug gap only with a wire-type pauge. A Hat
feeler gauge will give an inaccurate reading hecause the inside of the side

electrode is not flar,

Use 1 clean flexstone or ignition point file to remove pitting and
roughness from the point surfaces. CAUTION: il on rhe ignition file
can be deposited on the points, exidize, and cause problems later,
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Clean off all 0il and metal particles with a strip of lintless
paper (such as a business card) soaked in trichloroeth-
ylene, 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. turn the crankshaft until
one sel of points is at its widest gap, and then set the point
gap. NOTE: The point gap should be 0.3 to 0.4mm (0.012"
1o 0.016” ). When properly adjusted. a 0.014" fecler gauge
should slide between the points with a slight drag. To
adjust the point gaps. loosen one point plate screw )
turn, and then wedge the screwdnver blade between the
point 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. Repeatthe
procedure for the other two sets of points, and then vou
are ready to check and adjust the ignition tming

SIGNAL CoIL AIR Gap

The CDI1 (Capacitor Discharge Ignition) m
not have contact points. Instead thev have one. =
three signal coils (depending on the model), which
have the proper air gap between them and the signal
rotor tangs.

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

LOCK SCREW b 4

PRY POINT

0.012-0,016"

To adjust the point gap on an S-series model, loosen the screw that
holds the point <&t to the tfiming plate, then shift the point set as shown,

of the tangs in the signal rotor is closest to a signal coil.
Measure the gap and make a note of it. Turn the crank-
shaft and measure the gap between the same signal coil
and the other signal rotor tangs. One tang will be closer to
the signal coil than the other two. CAUTION: This tang
must be used to set the air gap, If the closest tang is not
used to set the air gap, it can strike the signal coil when
the engine is running. Loosen the two screws holding the
signal coil to the stator plate, and then shift it until the
proper gap. as measured with a feeler gauge. exists
between the signal coil and the signal rotor tang
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. The air gap for the HI,
HI1A, and HIC models is 0.016” to 0.024"; for the HID,
H2, H2A, H2B, and H2C models it is 0.020” 1o 0.0317;
and for the HIE and HIF 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 tightened.

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

To adjust the point gap on an H1B, loosen the screw that holds the
point set (o the timing plate, then shift the poinis using a screwdriver
inserted into the notch in the point set and between the dimples on the
timing plate.



Always adjust the air gap of all three signal coils on HI1D and H2
models. Loosen (he screws noted above to move the signal coils, CAL-
TION: Do not pry on the signal colls 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 liming) 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.

0.4-0.6mm
(0, D}lﬁuﬂ.ﬂZd" )

When adjusting the air gap on the H1, H1A, and HIC, be sure to
use the signal rotor tang closest to the signal coil to measure the
clearance. CAUTION: Do not pry on the signal coil with uny kind of
toeol. Tt will break.
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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 timing is checked by comparing the opening of
the points (or the positions of the signal coil and the
signal rotor tang) against the crankshaft 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 timing
light, as well as statically.

CHECKING THE IGNITION 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 timing 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 uming mark. Us-
ing the dial indicator eliminates these naccuracies,
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 verify the
accuracy of the timing marks, after which they can be
used with confidence.

MaTcHING THE TiMiNG MaARKS—S-SERIES axD 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

e 5"

To adjust the air gap on HIE and H1F models, loosen the two
serews noted above, and move the signal cofls with your fingers only.
CAUTION: Do not pry an the signal coils with any kind of tool or they
will break.
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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
lamp will be energized by the motorcycle’s battery. Slowly
turn the crankshaft in the normal direction of rotaton
(counterclockwise) and watch the continuity lamp, which
will go out when the poinis open.

If the timing is correct, the points will open just as
the timing mark on the edge of the rotor coincides with
the pointer’s mark. If the points open before the marks
coincide. the ignition timing is advanced: if they open
after the marks coincide. the timing is retarded

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

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

MatcHING THE Timing Marks—HI1. 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 ine molded on 1op
of the signal coil. If it does not, loosen the two screws

|”— "'I.."
PRY pn[NT_-:f'

y IR

Chin S-series models, ook through the hole in the stator plate for the
timing marks on the alternutor rotor, Each set of points must be adjusted
separately. Loosen (he two serews holding the timing plate to the stuior,
and move the timing plate by inserting a 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

STATOR PLATE SCREW

RIGHT CYLINDER TIMING
PRY POINTS

TIMING PFLATE SCREW

STATOR PLATE SCREW
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STATOR PLATE SCREW
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CENTER CYLINDER TIMING
PRY POINTS

CENTER CYLINDER POINT SET
STATOR PLATE PRY POINT

POINTER

The timing marks on the H1B uppeir on the small rotar on the end  of the point cam, The pointer is just below it and fastened (o the stator
plute. Remember to time the lelt eylinder first (the top point set) by lousening the stator plate screws, Then time the ather two sets of points

by Inosening only the screws holuing their timing plates to the stator plate. The various sets of notches in the drawing are pry points for

moving the stator plate and the twn Hming plates.



To time the ignition on an H1D or any of the HE models by the
marks, align the pointer with cach 5 mark on the rotor, and then check
that the trailing edge of the signal rotor fang aligns with the raised line
malded on the appropriste signal coil. Move the signal coil by loosening
the two screws bolding the signal coil base plate to the stator plate.
CALTION: Do not pry on the signal coils with any kind of tool or they
will break.

MatcHing THE TIMING MARKS—HID, H2, H2A, HIB,
HiC

Adjust the ignition timing only after having set the
air gap. Turn the crankshaft until the 5 mark on the

MARK

SIGHAL ROTOR

-

AN

b e
ALIGNMENT MARKS™

To time the ignition on an H1, HIA, or H1C by the marks, align the

SIGHAL colL
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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 raised line molded
onto the top of the left cylinder signal coil (located at
about 7 o'clock). 1f it does not align, loosen the two
screws 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 §
mark nearest the € mark with the pointer, and then
repeat the procedure for the top signal coil.

MatoHinG 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, 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 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. It is very delicate and will
break casily. Move it only with your fingers. Tighten the
serews, and then recheck the alignment and the air gaps.

mark on one signal rotor tang with the pointer. The raised line molded

o the signal coil must align with the mark on the other tang. Move the signal eoil by loosening the two screws holding the signal coil base plate
to the stator plate. CAUTION: Do not pry on the signal coll with any kind of tool or it will break.
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CHECKING THE loNITION TIMING WITH A DiAL GAUGE

S-series Models

Remove all spark plugs. and then screw a dial gauge
adaptor into the left-hand spark plug hole, leaving the
clamp screw loose. Turn the crunkshaft 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 5Smm, 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 il 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. und then
stop when the needle indicates a piston drop of 2 80mm
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 w the
other two cylinders and repeat the procedure. The izni-
tion should now be timed (using the corrected Liming
mirks) as described in the previous section.

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

ALIGNMENT MARKS

g

To time the ignition on un HIE or HIF by the marks, align the
pointer with the second mark on the alternator rotor (when rotuting rhe
crankshalt counterclockwise), The trailing edpes of wo of the signal
rotor tangs should now align with the raised lines molded on (he signal
coils. Move the lower cail first by loosening the three stator plate screws.
Move the other cail by loosening the two coll-mounting screws, CAL-
TION: Do not pry on the signal coils with any kind of 1ol or they will
break. Re sure the air gaps are 00207 (o 0,030,

stator, When the engine is rotated counterclockwise, the
continuity lamp should light just as the dial gauge in-
dicates 2.60mm. Turn the crankshaft counterclockwise to
about 2.70mm, and then turn it slowly clockwise; the
light must go out as the needle registers 2.60mm. Be sure
to move the dial gauge to the other two cylinders to be
sure all three are imed properly,

After timing all three sets of points, replace the
spark plugs, the spark plug wires, and the ignition cover.
Be sure to put the right wires on the right spark plugs.

H1B Models

The procedure for timing the HIB with a dial gauge
is very similar to the S-series procedure described above.
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, Turn the
crankshaft with a wrench until the needle’s reversing
direction signals TDC. Push the dial gauge into the
sdaptor untl the small pointer registers Smm.
CAUTION: If the dial gauge is forced past Smm, the
delicate internal mechanism will be damaged. Tighten
the clamp screw to secure the dial gauge in this position.
Tum the crankshaft back and forth past TDC while
rofating the bezel on the dial gauge so that the needle
FEEISIETS TETO Just as 1l reverses.

Connect one lead of a self-powered continuity lamp
w0 the arm of the movable point and the other to a good

Timing the S-serbes ignition with a dinl gauge is more securate than
using the marks on the alternator rotor. Remember to tum the crank-
shaft in its normal direction of rotation (which is counterclockwise) to
find the firing point when the Ignition contacts should open.




=ound, such as a cylinder fin. CAUTION: Be sure the
sum switch is turned OFF or the motorcycle’s battery
== fHght the lamp.
string at TDC, slowly rotate the crankshaft clock-
sse Count the number of rotations of the needle and
o when the needle indicates a piston drop of 2.23mm.
Thes i exactly 20° before TDC. The lamp should light.
‘o the crank past this point o about 2.40mm, Now
== 1t counterclockwise until the dial gauge indicates
= Z3mm. The light should go out at exactly this point. Ifit
Soes not, loosen the three stator plate serews and move
se entire stator plate until the light goes out at exactly
- 23mm. Tighten the stator plate screws securely, then
=eck the timing again. Now move the dial gauge to the
eher two eylinders and repeat the procedure with the
owing single difference. When setting the timing of
s center and right-hand cylinders. do not loosen the
siator plate screws; loosen only the two screws that hold
sat one set of points. After timing all three sets of points,
<heck that the point gaps are still between 0.012" and
16", Replace the spark plugs, spark plug wires, and
smition cover. Be sure to put the right wires on the
correct spark plugs.

When timing the H1B ignition with & dial gauge, be sure to time the
fop point set s, 1 is moanted directly on the stator plate; therelore,
changing its timing also changes the timing of the other iwo sers.

IGNITION S5YSTEM SERVICE 2]

HI, 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 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. 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 lang, 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 o dind gauge on the H1, H1A, or H1C ignition allows one (o
position the pointer accurately for fwture ignition timing. Be sure 1o
check the specifications for the proper piston position; not all HI
models have the same ignition timing.
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Replace the spark plugs, spark plug wires, and igni-
tiom cover, Be sure to put the right spark plug wires on the
correct plugs.

HID, H2, H2A, H2B, H2C Models

Remove all spark plugs, and then screw a dial gauge
adaptor into the left spark plug hole, leaving the clamp
screw loose. Turn the crankshaft back and forth untl
TDC is indicated by the needle’s reversing direction.
Push the dial pauge into the adaptor untl the small
pointer indicates Smm. CAUTION: If the dial pauge is
forced past Smm. the delicate internal mechanism will be
jammed. Tighten the clamp screw to sceure the dial
zauge 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 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 (257
BTDC) for the HID and 3.13mm (23° BTDC) for the H2
madels. 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 5o that the pointer
dligns with the § mark nearest the L mark. The trailing
edge of the signal rotor tang should now align with the
raised line molded onto th:: signal coil. 17 it does not,
loosen the two signal coil base plate mounting screws and

)

Use a dial gauge on an HIY or H2 model ignition system 1o align
the pointer with the 1 mark for the et cylinder, the C murk for the
center eylinder, and the R mark for the right cvlinder. Then align the
pointer with each of the S marks to position the signul coils. Be sure (o
go through the entire timing procedure for each signal coil before doing
anoiher,

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.
Move the dial gauge to the other two cylinders. and then
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 |'I|'llg wires, and ignition cover. Be sure to put the
right wire on each of Il'H.. spark plugs,

H1E and H1F Models

Remove all spark plugs and then screw a dial gauge
adaptor into the left eylinder spark plug hole, leaving the
clamp serew 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
lorced past Smm, the delicate internal mechanism will be

Jjammed. 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 altermator rotor, loosen the screw and move the

pointer as required. Now turn the erankshaft counter-
clockwise until the pointer aligns with the second mark
on the alternator rotor. At this point, the trailing edge of

O the HIE und HIF models, use o dial pange in the lefi ¢yvlinder
only to align the pointer with the first mark on the alternator rotor. Tum
the crankshaft commterclockwise until the second mark on the alternaror
rotor aligns with the now aceurately phsitioned pointer to set the signal
cuils. Move the lower coll with the stator plate and the opper one by
itsell. CAUTION: Do not pry on the signal coils with any kind of (ool or
they will break. Be sure the air pap remains ar 000207 (o 0,030,



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 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, lnosen the two signal coil mounting serews
and move it as required. CAUTION: Do not pry on the
sipnal 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” 1o 0.030". Replace the spark plugs. spark plug
wires, and the ignition cover. Be sure to put the wires on
the right spark plugs.

lanmios TIMING WITH A STROBOSCOPIC TIMING LiGHT

This procedure is required only on the magneto-
powered CDI models (HI1D. H1E. 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
tpm. The pointer should align with the noich on the
alternator rotor on the HIE and HIF 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

O the HIE and H1F models, the pointer and the first mark on thi:
alternator rotar must align when the strobascopic timing light s con-
nected to the left plug wire and the engine is running at 4000 rpm. This
chevks the maximum ignition timing advance,

timed properly. On the H1D and H2 models. however.
the center and right cylinders must-be timed separately.
Move the timing light leads to each of the other two spa rk
plug wires and check the timing again. 1 he top signal coil
times the center cylinder; the mght-hand signal corl
times the right cylinder, When the timing is properly set.
remove the timing light. check that all screws bre secure,
and replace the ignition cover.

Using a strobescopic timing light on the HID and H2 models allows the iznition timing advance to be checked. The pointer must align
with the L, R, and € marks when the light is connected to the left, right, and center plug wires respectively. with the engine running at 4.000 rpm.
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FUEL SYSTEM TUNING MOTES

Carburetor adjusiments are affected by compres-
sion and ignition conditions; therefore, carburetor
tuning must be done only after all other adjustments
have been made. Periodic carburetor tuning consists of
checking the adjustment of the cold-start cables, adjust-
ment and synchronization of the throttle cables and oil
pump cable, and then adjusting the idle mixture and idle
speed screws.

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 shut off. The throttle cables must be set
so that the carburetor throttle valves open all the way Lo
obtain maximum engine performance. After the throttle
cables are checked, the oil pump cable must be adjusted
o “time™ the-oil pump control lever (which varies 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 the ignition timing is reset, the engine’s idling
characteristics may change. This condition requires ad-
Jjustments to the idle speed and idle mixture screws to
obtain a satisfactory idle. The other specified carburetor
settings, such as jet needle clip position, main jet size,
idle jet size, and foat level should not be changed for
most types of niding, If. however, the motorcyele is rid-
den at high altitudes or constantly at high speeds, refer
to Chapter 3. Fuel System Service, for instructions on
making these tuning adjustments to the carburetor.

LOCKNUT

COLD=START
GABLE

COLD—=START CABLE ADJUSTMEMNT

To adjust the gold-start cables, first shorten the handlebar lever
adjuster as far as it will go. This will move the block carrying the three
lower cables to the bottom of the junction box.

ADMUSTING THE CoLD-START CABLES

Check the cold-start cable slack by tugging on the
cable sheath at the cold-start lever, There must be /1" 1o
%" slack in the cable with the lever released. If there is no
slack in the cable. the cold-start plunger may be held off
its seat, causing rich fuel mixtures and increased exhaust
emissions, especially at low throttle openings. If the cable
slack is excessive, the cold-start system will not work
properly. causing difficult starting with a cold engine.

To adjust the cold-start cables, loosen the adjuster
locknut at the handlebar lever, and then shorten the
adjuster till the cable sheath has at least '4” free play. Pull
up the rubber boots from the carburetors and loosen the
adjuster locknuts. Turn out the cable adjuster if cable
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 /1" to %" free play. Tighten the locknut.

ADIUSTING THE O1L PumMP LEVER

If the oil pump lever is short of its specified position,
insufficient oil flow can cause engine overheating 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 boss on the oil
pump body when the throttle is just beginning to open. If

COLD=START CAHBLE

Then turn the adjusters (at the carburetors) o leave each cable
/16" o 1/8" slack. Now all three cold-start valves will open simulta-
neausly for casy staris. Finally, lengthen the handicbar lever adjuster

to leave 1/16" to 178" cable slack.




it does nol, loosen the cable adjuster locknut. NOTE: The
adjuster is locared on the cable sheath anchar near the oil
pump on H1 models, and on the cable under the fuel tank
an all other models. Turn the adjuster as required to align
the marks, and then tighten the locknut. NOTE: If this
setting results in excessive exhaust smoke on H1, HIA,
HI1B. and HIC maodels (1969-1972), readjust the pump
lever at full throttle so that the second dot on the lfever
aligns with the mark on the pump body. Replace the oil
pump cover.

O1L PuMpe SErvICE NOTES

The oil pump lever may not return to its normal idle
position 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 to the idle position when the throttle s
opened and then released. If the lever does not return
under these conditions, check the oil pump cable for
hinding and make sure that the return spring is correctly
installed on the lever. A sticking oil pump lever supplies
too 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 rewrn
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 10 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 ofl pump cable only after synchronizing the carburetors
und udjusting the throttle 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 fdle. The oil pump cable adiuster is under the fuel {ank on
S-series and H2 models.
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the lever shaft hole in the pump body, replace the pump,
because such leakage 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 of
adjuster. On H2's, 82’5, and 53's, turn the throttle stop
screw counterclockwise. On HI's and S1's tum the
throttle stop adjuster clockwise. Feel with your fingers or
use a mirror to see that all three throttle slides are al 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.

AN
ENT MARKS
T

=

Adjust the oil pump cable only after synchronizing the carburetors
und adjusting the throttle cuble free play. The marks on the oll pump
lever and oil pump body must align just as the throtiles are beginning to
rise from Idle. The oil plmptlﬂﬁldhﬂnhltlhﬁﬂmuﬂl
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 to specifications, turn all
three throttle stops % turn at a time in the same direction.
until the idle is constant at 1,100 to 1,300 rpm.

If you have access to 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
throttle stops ' 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 /1" free play. Now turn the
cable adjuster al the twistgrip until the grip also has 1"
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 any dust covers and cable
clips that were removed,

ADJUSTING THE THROTTLE DRAG

All Models

The 1974 and earlier throttle control has a friction
drag adjusting screw (located just below the twistgrip
housing), which determines how freely the twistgrip
turns. Normally, the screw is set for minimum drag so
that the twistgrip returns to idle when released. For
long-distance riding at constant speeds, however, the
drag screw can be adjusted to hold the throttle in any
position, relieving tension from the rider’s hand.

To adjust the throttle drag. loosen the locknut on the
drag screw and turn it in to increase friction drag on the
twistgrip. CAUTION: Don’t tighten it too much or it can
prevent the throttle from closing at all. To remove all
drag, back oul the screw until resistance is felf.
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FUEL SYSTEM SERVICE

The fuel system is composed of the fuel tank and
cap, fuel cock or valve, fuel lines, and carburetors. The
carburetor air cleaner and its ducting will also be
covered here.

FUEL TANK CAP

The Kawasaki triples have had four different fuel
tank caps. One is a twist-on type with a rubber gasket,
which appeared on the H1 and H1A. It has a vent hole in
the center of the inside and cutside walls. There is a
baffle in between to prevent fuel loss on acceleration and
braking. If the vent clogs. the fuel will not be able to flow
to the carburetors. To check the vent, blow through it
from the outside.

The second type of cap is found on all the 1972
models: HI1B, HI1C, §2, and H2. This cap is hinged to the
tank at its front edge. To open, push the cap down. pull
the latch up. and release the cap. The vent is a small hole
on the inside of the cap near one edge. It connects to a
hole on the bottom side of the cap outside the rubber
susket by way of a serpentine passage. Again, 1o check
the vent. blow through the hole.

The third type of cap is similar 1o the second except
that it has a locking feature, To open, unlock the button,

VENT HOLE

This screw-on type of fuel tank cap is used on 1969 through 1971
maodels. The vent in the center allows air into the tunk o displace the
fuel used. Without adequate venting, the Tuel flow slows or stops al-
together, resulting in lost power or even engine seizure.

hold the cap down, push the button, and then release the
cap. This type is used on three 1973 models: the S1A,
52A, and H2A.

The fourth type of cap is used on the 1973 HID
model, on the 1974 51B, 83, HIE, and H2B models, and
on the 1975 S1C, 83A, HIF, and H2C models. This type
of cap is hinged at the rear. To open it, hold the cap
down, push the latch down. and release the cap.

To clear a clogged fuel tank cap vent on any of the
four types, blow it out with compressed air. The twist-on
typeofcapisriveted together and cannot be disassembled.
The other three types are easily disassembled for
cleaning by removing the three screws on the bouwom of
the cap. If the cap leaks fuel when the tank is full, check
the rubber gasket for cracks or tears. To replace the
gasket, just pull it over the tangs on the center section of
the cap,

To replace any of the hinged caps or their latches.
drive the pin out of the hinge with a ie-inch pin punch
and a small hammer. Be very careful not to hil the fuel
tank with the hammer. Hold onto the cap or latch as the
pin punch is withdrawn because the cap and latch are
spring loaded. Do not lose the spring. Start the pin into
the tab on the tank before compressing the spring and
cap (or latch) into place. When it is positioned properly.
drive the pin in.

This is the bottom 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

Maodels H1, H1A, HI1B, H1C

Lift the seat and remove the single bolt at the rear of
the tank. Remove the two bolts on either side of the tank
at the front. These bolts also hold on the vellow side
reflectors. Turn the fuel cock 1o the ON or RESERVE
position and then pull off all four tubes. NOTE: Fuel will
not run from the fuel cock unless i is in the PRIME
position. Lift the rear of the tank until the fuel cock cledars
the frame; then pall the tank straight back.
All Other Models

All other Kawasaki triples have an elastic strap or a
“snap-in” type of rubber fitting instead of a bolt at the
rear of the tank. The front is 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-senies, four on all athers). Lift
the rear of the tank until the fuel cock clears the frame,
and then pull the tank straight back

Lise a large open-end wrench (27Tmm for S-series,
30mm for H-series) to loosen the fuel cock ring nut,

—

-
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The vent on the locking-type cap leads (o u serpentine passage.
Suck on the vent to gheck it This cap is used an all 1972 models.

CAUTION: Be prepared to drain the fuel into a
container.

CLEANING AND INSPECTING

Check all welded seams of the fuel tank for cracks
and signs of leakage, especially around the mounting
brackets and fuel valve threaded fitting. Leakage around
the filler neck on a twist-on lvpe of tank is usually caused
by a deformed flange. To inspect for warping. place a flat
surface on the neck flange and look for a gap that would
allow leakage.

Drain the fuel tank into a container. Look for paint
chips, rust, dirt, or water. Look inside the tank for signs of
rust. To clean 4 rusty fuel tank, pour in Kerosene or
commerciil rust-removing solution and add a number of
large bolts and nuts, Shake the 1ank 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 is badly corroded, replace it.

If there is any sign of leakage at the tank's welded
SCAMS, Use 2 commercil epoxy sealant 1o stop 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
apen flame or excessive heat in the vicinity of the fuel
tank, as it is potentially explosive because of the vapors.

The fip-type cap is used on 1973 and later models. 1 is vented in the
same manner as the locking gas cap.




FUEL COCKS

The S-series Fuel Cock

he S-series machines all use the same manually
operated fuel cock. which has three positions. When the
lever points straight down. the fuel will flow through the
valve if there is more than '3 gallon in the wank. When
the lever points to the rear, an “S” (meaning 5TOF)
shows on the top side of the lever, No fuel will flow in this
position. When the lever points forward, an “R" (for
RESERVE) shows on the top side of the lever. In this
position. 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 Aow through it unul the level
drops below the top end of the inlet pipe. The RESERVE
position of the fuel cock lever connects the three outlets
to a short, vertical. inlet pipe inside the tank. Obviously.
Fuel will still fow into the short pipe when the level is oo
low for the tall one,

The fuel cock lever turns 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
o the tall inlet pipe and one to the short pipe. The
cylindrical cork seal has two holes that match the two
holés just mentioned. The barrel valve is hollow and has
two holes through its sides. The holes are not side by side.
but are 9° apart, They align with the holes in the cork
cylinder one at a time. depending on the position of the
lever, The fuel then Aows 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, each outlet has a
tube leading to one of the three carburetors.

REMOVING THE FUEL COCK-5-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 pasket 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
sereen if it 1s 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 selscrew
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 chunnels in the fuel valve
buidy. 11 the holes don’t line up. use compressed air 10
blow the seal out of the fuel valve body. Apply pas-
oline-proofl gasket cement (o its outer surface. keeping
the glue away from the holes or inner surface. Reinstall
the seal carefully, lining up the cork seal holes with the
chunnels in the fuel valve body. Wipe off excess cement
before inserting the lever. Let the cement dry, and then
sk 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 tigh-
ening rhe serscrew, to make sure the screw fits into the
fever's refaining groove,

INSTALLATION

Position a new gasket inside the joint nut, and then
thread it onto the fuel valve by Y turn. NOTE! The joint
nuet 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™ threaded fitting, which is 4 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 in the nut and leakage will result.

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

MAIN PIPE

FILTER

LEVER POSITION '"Q''—
LEVER POSITION "R!'--+

This cross-section of the S-series fuel tap shows the fuel fow
passages. In the O (On) position. fuel is admitted from the main pipe. In
the B (Reserve) position, it is admiticd from the short pipe. Both pipes
enrry fine sereen filters (o help prevent contumination of the carburcior
jets.

—— e ————— -

—
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The H-series Fuel Cock

The H-series machines use a different fuel cock, of
an automatic, vacuum-operated tvpe. The lever has three
positions. When the lever is straight down, it is in the
ON position, and fuel flows from the tall inlet pipe 1o
the three outlets, but only when the engine is running.
When the engine Stops. the fuel flow stops. When the
lever is pointed to the rear, fuel Aows from the short inlet,
but only when the eéngine is running. This is the RE-
SERVE position. When the lever is pointed straight up.
the fuel cock is in the PRIME position, and fuel Aows
from the short inlet pipe to the three outlets whether the
engine is running or not, The automatic, vacuum-oper-
ated fuel cock has a dise-type valve instead of a barrel
valve, but the important feature of this fuel cock is the
diaphragm-operated needle valve that controls the fuel
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 RE-
SERVE position). When the engine is stopped. this is as
far as the gasoline can travel. because the diaphragm and
its O-ring seal are forced against the valve seat by the
shutofl spring. When the engine is running. intuke port
vacuum pulls the diaphragm to the left against the shut-
off spring tension, and the O-ring seal is hifted out of the
valve seat. The fuel then passes through the diaphragm
vitlve und fills the sediment bowl, The fuel rises through
the filter screen and then Aows through the outlet to the
fuel line supplving the carburetor float chambers,

It is important (o understand the vacuum circuit of
the automatic fuel valve in order to service it properly.
The right-hand carburetor has a vacuum ftting that is
exposed 1o 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
vilve's diaphragm cover, A check valve inside the cover
vancels the pressure pulses, and the vacuum is admitted
into the diaphragm chamber. The vent hole in the inner
diaphragm cover admits atmospheric pressure o the
right side of the diaphragm, and forces it to the left
against shutofl spring tension. NOTE: If the vent hole is
blocked, the diaphragm will not open properly. When the
engine is stopped. the vacuum pulses in the carburetor
throut are replaced by stable atmospheric pressure. A
small pinhole in the check valve disc admits this pressure
into the diaphragm chamber and bleeds off the vacuum
acting on the diaphragm. NOTE: If the pinhole becomes
obstructed, the diaphragm will remain vacuum locked in
the open position. The shutoff spring pushes the dia-
phragm to the right. and the O-ring seal shuis off the fuel
flow through the valve seat,

The automatic fuel valve has a priming mechanism
that is used when the carburetor float chambers empty of
gasoline. such as after overhauling the carburetors or
running out of gas. By turning the lever to the PRIME
position. the diaphragm is bypassed and the fuel flows
directly through as in an ordinary fuel valve. After
starting the engine, turn the lever 1o the ON or RE-
SERVE position. CAUTION: Don’t park the motorcycle
with the lever in the PRIME position, or crankease
Hooding may occur. :

INSPECTING ON THE MOTORCYCLE

To check the fuel valve for internal air or fuel leaks,
remove the sediment bowl and the vacuum line, then
install a spure length of hose on the vacuum fitting. Hold
a container under the fuel valve and suck on the hose
with the lever in the ON and RESERVE positions. A
steady flow of gasoline must come from the fuel valve,
and fuel low must stop as soon as the suction is released.
There must not be any vacuum leakage m the diaphragm
chamber nor any gasoling coming out of the vacuum
hose; either of these problems indicates a defective
diaphragm, which must be replaced. NOTE: If pasaline
feaks owt of the small vent hiole in the inner diaphragm
cover, the spacer gasket, vent gasket, or diaphragm s
darnaged,

REMOVING AND DISASSEMBLING—H-SERIES

(1) Turn the lever to the ON or RESERVE posi-
tion. and use a wrench to take off the sediment bowl
Drain the tank into a container by turning the lever 1o the
PRIME position, Slide the fuel lines and vacuum line off
the fuel valve fittings. Loosén the joint nut. and then
remove the automatic fuel valve, gasket, and nut from
the fuel tank threaded ftting. 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 carcfully
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, Instead, soak the fuel
vilve in gasoline to loosen the diaphragm.




CLEANING AND INSPECTING

Wash the parts in gasoline and then blow them off
with low-pressure compressed air. CAUTION: Don’t
soak the parts in carburetor-cleaning solvent, which can
ruin the diaphragm. Inspect the valve scat 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 to 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-
ing 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 dise. 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 diaphraugm or O-ring seal requires
replacement of the diaphragm and spacer together.
Check the inner diaphragm cover 1o make certain the
vent hole is clear. Inspect the lever gasket tor 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
ot and deterioration of these rubber parts,

ASSEMBLING AND INSTALLING
(® Wipe ofl any gasoline from the diaphragm

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

DIAPHRAGM
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@ Install the shutoff spring over the diaphragm,
and then position the diaphragm cover so that the
vacuum fitting is in line with the spacer ear. Install the
cover screws, with lockwashers, and tighten them in a
Crisscross pattern a few turns at a time o prevent
damaging the diaphragm.

(& If the lever gasket was damaged, install a new
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, and
turn the lever to the RESERVE position before tight-
ening the two screws, CAUTION: If the lever is installed
without the spring ring, gasoline will leak past the lever,

@ Hold the nylon filter by its tab, and then posi-
tion it inside the fuel valve with the filter holes lined up
with the outlets. Install the gasket 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 fittling, 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,

P " Install the vacuum line, with a clip, on the dia-
5 Jii - -gf— - g E‘ phragm cover fitting. Slide the fuel line onto the fuel valve
Wbty T : fittings. and thensecure them withaclip. CAUTION: Don’t
e S reverse one of the fuel lines and the vacuum line by mis-
gt "“\{E — take, or else the engine will dic soon after starting, from

; -y

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.

SPRING

GASKET

SCREEN




AIR CLEAMER

There are three types of air cleaners used on
Kawasaki triples. The S-series machines all have a
cylindrical paper element, which fits in a can behind the
carburetors and under the seat. The carburetors are
connected (o 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
sume general location as on the S-series. The air cleaner
can is connected to the carburetors by & one-piece rub-
ber molding that incorporates the three tubes to the
carburetor mouths and an air plenum chamber below
the filter clement. Early H1's had no provision for
silencing intake noise, but 1972 models started using a
plastic air horn on the H1B. This was not used on the
HIC. but appears on the HID. HIE. and HI F models.

The H2’s all have a conical, oil-wetted foam filter.
The location and air ducting are very similar 1o the HI's
parts. All H2's have a rubber air horn on top of the air
cleaner.

The paper-type air filiers 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 washahle 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 unul
it is thoroughly impregnated. Let it dry overnight and
the gasoline will evaporate. leaving just the right amount
of oil distributed evenly over the foam filter element.

A dirty air cleaner element causes decreased pawer and increused
fuel consumpltion. Use compressed air (o blow the dirt off from ihe
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 lightly. Rub a litle SAE 30-weight motor oil
into the felt pad to restore its effectiveness.

CARBURETORS

All Kawasaki triples use Mikuni VM-lype carbure-
tors. They are simple in construction but cleverly de-
signed to give a fuel/air ratio well matched 1o 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.
Ihe float 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
1s important 1o the motorcycle’s performance, as we shall
see.

‘:Bb FUEL

AlR
MIXTURE

The float circuit. When the Hoat chamber is empty, fuel Hows from
the fucl tank 1o the Aoat valve. When the float drops, the fuel passes the
needle and fills the chamber, When the Tuel level rises to the designed
fevel, the Aoats are lifted enough to push the Hoat valve needbe against
the seat and shut off the How from the tank. The float chamber vent has
two functions: it keeps u balanced atmaspheric pressure in the chamber
to force the fuel into the carburetor jets as yenturi vacuum increases.
and also admits uir into the chamber for use in the cold-start pickup
tube.
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The mlot svstem is analogous to the idle system on
an automobile. Under low-load conditions, it supplics
the fuel/air mixwure the engine needs. The pilot jetis in a
tube leading [rom the carbureror body or mixing

chamber down into the fuel in the bowl In the front of

the carburetor throat 15 an air inlet leading 1o a small
premixing chamberubove the pilot jer Incoming air is
controlled by the air screw, Turning the air serew clock-
wise culs down the amount of air admitted. u|;|ki||g the
prlot misture richer. Turning it counterclockwise has the
u]1F‘u.ni|¢.' cfleet. In the premixing chamber above: the
puot jet is an emulsion tbe" which is o small-diameter
tube with holes. The low pressure produced by the ¢n-
gine sucks the fuel up through the pilot jet and into the
emulsion tube. It also sucks uir past the air serew and
into the premixing chimber around the emulsion tube.
The air passes through the holes in the emulsion tube
and joins the fuel o make o bubbly froth or emulsion
Fhis mixture is druwn through o short passaze and
jouned by more air from the curburetor throat thot comes
in through the bypass hole. This final mixture flows into

|:::> FUEL
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The low-speed circnil, |he low-speed air supply enters the carbo-
retior body through the pilol wir inler an the carburetor throat. Air Bow
through this channel is controlled by the position of the tapered idle-
mixture adjusting screw. The low-specd fucl is forced through the pilos
or liw-speed jet by atmospheric pressure in the Hoat chamber. Emul-
silving bleed holes Tnthe jer permin the s -speed air to mis with the Tuel,
o ihis misiure is supplied to the carburetor senturi through the low-
specd and bypass outlets,

the carburetor throat through the pilat outlet hole and
soes into the engine, If the throttle is lifted a little bit. the
Row in the bypass reverses and the fuel/air emulsion
flows out through both the pilot outlet und the bypuss
The muin svstem comes into rll,u from idle \|h.1.l.| T
full throwle. All the fuel for the muin SVELEm comes
lh:l'nugh the main jew Like the pilot jet. this one is located
in a tube extending from the body of the carburetor
down into the fuel bowl. Of course it is much I: irger thin
the pilot jet. and protrudes from the end of the tube into
the very bottom of the bowl. The muin Jjet feeds el to
the needle jet. Down the middle ol the needle jet and
purtially blocking it is u tupered rod called the jet needle
This s carried h_'.. the throttle slide. u pistonlike valve
that rides up and down in a bore in the carburetor body
twvcontrol the amount of air 2oing into the engine. Asthe
shide 15 raised and lowered. the taper of the jet needle
changes the amount of blockage of the necdle jet. This
vieries the amount of fuel which can get through the
needle jet and 1o the engine. At low speeds
Cluses the venturi, restricting the amount of uir

) FUEL
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the slide
Jdvanlitbhle

High-speed circuit of a primary-type carburetor. The high-spaed
Tuel How enters the jet block or needle Jer through the main jet, from
where It Is controlled by the position of the Jet needle in the nesdle jet
orifice. Emulsifying air enters at the carburetor throar. passes throogh
the ner et amel into the primiary chamber of (he needle jer 1o mis with the
outllowing fuel, As the throttle is apehiied, more air passes under the
thraotile vulve shide and more Tuel Hows past the widening gup hetween
the jet meville und needle jet orifice. At about % throiile opening. the gap
is i Large that the main jet orifice becomes the controlling factor in
determining Ml fow amd curburetor high-specd misnres.

e =




to the engine. At the same time the Lrger dinmeter
upper end of the jet needle blocks the vutler of the nee-
die jet. allowing less fuel to flow. At large throttle
apenings. the slide opens the venturi and a lot of air can
come through, Because the shide is so high. only the
shirrp tip ol the jet needle hangs down into the needle jet
resulting in a greater fuel flow. When the jet needle is
pulled so fur out of the needle jet thut the needle jers
low capacity exceeds that of the main jet. the wotal fuel
Aow is determined by the main jet alone. This happens
over about *s throttle,

Another feature of the main system s the prinvry
choke of the needle jet. The primary choke is a livtle wall
from 2 o 8mm high on the front of the needle jet
opening. extending up into 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-
<age 1o the reservoir from the mouth of the carburetor
Together they act to keep the fuel mixture lean at low
power outputs (o help the engine run more smoothly. At
high throttle openings. they enrich the mixture to protect

FUEL
AIR
) MIXTURE

I'he eold-start cirenil, When the cold-start plunger is lifted, two
inlet und one outlel chiannels are opened into the cold-start miving
chumber. The air enters through a channel from the enrburetor throat.
Raw fuel is sucked throogh the cold-stari jet, which meters the colid-stin
minture. Emulsion bleed holes in the colibstart plekop tube mis feat
chamber air with the fuel This “wet™ misture enters the cold-start
chamber through the plunger seut bode, where it is further mived with the
inlet channel air, This rich starting misture is deawn inte the carburcior
venturi throogh ihe ontler port located just in back of the closed throttle
valve,
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the engine from overheating und possible sevzure. The
higher the primary choke 15, the greater the combined
eflect,

The fourth svstem of the Mikuni VM carbureior is
the cold-start mechanism. This is & special svstem that
tikes the place of the choke on an automaohile carbure-
tor. When activited, it supplies an €xtrarich mixture 10
the cold engine for starting. An emulsion tube extends
into o well in the fuel bowl At the bottom ol the well is o
smull, fixed. briss cold-start jet. A lurge air passage leads
from the mouth of the carburetor (o a mixing chamber
on the side of the carburetor body at the rear. A large.
Nat-fronted valve in the chamber closes o fuel pissage
that comes up from the emulsion tube. To stirt a cold
engine. the cold-start valve s lifted with the throtile
closed. The engine sucks fuel through the cold-start jet.
up the emulsion tube {air is supplied bv the dir space
ahove the fuel in the bowl), and into the mixing
chumber, There it is joined by more wir. and the mixture
15 dravwn down a pissage which empues into the car-
buretor throat downstream from the throttle slide. The
throttle slide must be closed for the cold-stir svstem 1o
be effective.

“.
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35 FUEL 5YSTEM SERVICE
OVERHAULING THE CARBURETOR

See the engine disassembly section of Chapter 4,
Engine Service, for carburetor removal. Because of the
passibility 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 carburetors
or work near an open Hame until the carburetors have
been completely disassembled and dried.

DISASSEMBLING

(@ Unscrew the ring nut, then lift the throtile
shide assembly out of the carburetor bady,

@ Push tegether 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.

{3 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 throtile
slide. There may be a needle retainer in the shide 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
move to the large end of the keyhole-shaped hole in the
slide.

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

the small E clip on the top end of the needle, If the E-clip
were accidentally moved to a higher noteh, the carburetor
would supply a leaner mixture, which would cause over-
heating, detonation, and engine seizure.

& Use a 12mm wrench 1o remove the cold-start
cable adjuster from the carburetor bady. Compress the
spring enough to disengage the cable nipple from the
plunger. The spring and adjuster will now slip off the end
of the cable.

@ Unscrew the air screw, and remove it and the
spring from the carburetor body,

(@ Remove the four float bowl screws. If there is
an overflow tube bracket held on by one of the screws,
note on which corner of the bowl it goes to speed as-
sembly. Lift off the bowl and remove the gasket between
it and the carburetor body.

.-'";-2_'
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@® Slip out the float pivol 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 1o 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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float valve needle as it falls out. Remove the float valve
seal 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

NIPPLE =
PLUNGER
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grooves. Submerge the float assembly. and then shake it
o liste

NOTE: A leaking floar causes high fuel levels, with con-
sequent rich fuel-air mixiures and flooding. Dark
scratches on the brass floats indicate contact with the
carburetor body caused by an incorrect float level ad-
Justment. Check the floats for a convex shape, which is

n for gasoline, which would indicate a leak. -

normal. Concave floats have been collapsed by using
compressed air on an assembled carburctor, and they
will result in excessively rich fuel-air mixtures. Insert the
float hinge pin in the carburetor body and check for a
snug fit,

Compare the markings on the main jet, jet block, jet
needle, low-speed jet. and throttle valve cutaway against
specifications.

Inspect the throttle slide for wear on its outer sur-
fuce. If the plating has worn through. replace the throttle
slide. NOTE: A worn throitle slide is evidenced by a
clicking sound at low throttle openings. Insert the throtile
slide in the carburetor body and check for free
movement. If binding is evident, replace the carburetor.
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 ervatic engine
aperation ar pari-thrattle apenings.

NEEDLE JET

= - e

l.': :-

"

e



OVERHAULING THE CARBURETOR 39 .

l‘l

This s how the needle jet (NJ) is marked. The numbers in the

This is how main Jet sizes ure marked. All main jets used in these
machines have a round head with a screwdriver slot as shown. specifications section at the end of this chapter muy include an exira
diglt denoting the height of the primary choke in millimeners.
) _+ #
s iy

3;3"

'“_i.

'
T'his is how the jet needle is marked. The numbers in the specifica-
This is how the pilot jet sizes are marked. The pilot jet s very tions section at the end of this chapter include an extra digit denoting
important to general nsage because it controls the fuel mixture strength the groove at the top end of the needle in which the clip Is positioned {for
during idling and almost all around-town riding. proper needle height).

T i i



40 FUEL SYSTEM SERVICE

Check the rubber seal in the end of the cold-start
plunger for cracking or deterioration. Insert the plunger
into the carburetor body and check for free movement
without excessive play. To inspect the plunger for leaking
in the off position, install the plunger. spring. and nut in
the carburetor body. Wrap tape around the pickup tube,
and then blow into the tube. There must not be any
leakage past the plunger seal. which would cause
flooding at low throttle openings. If leakage is evident,
check the plunger bore in the carburetor body for
damage and inspect the plunger seat for nicks.

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

The fiber insulating sleeve of a spigot clamp-type
carburetor must not be worn or cracked. NOTE: On H2
models, check the rubber socket on the cylinder intake
fange for poor banding 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 cutwway is indicated by this number on
the bottom of the slide. The cutaway controls the fuel mixture strength
during the transition from the pilot system to the maln system.

Inspect the throttle and cold-start cables for fraying
or corrosion. Make sure the cable action is free of
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 body.

(@ 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.
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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.

& Drop the needle valve into the seal with the
sharp end down. Suck on the fuel line while holding the

HO GASKET

valve against the seat, to check for leaks that will cause
flooding or fuel overflow. Leaks can occur at the needle
and seat and through casting flaws in the carburetor
body.

(&) Position the float assembly as shown, and then
slide the pivot pin into place. Note that the soldered tangs
on the floats point toward the main jet. CAUTION: Be
sure the floats have not been crushed or bent so as to
interfere with the carburetor body or float bowl, The pivor
pin must be a fairly snug fit in the carburetor body posts or
the Hoat valve’s performance will be erratic, Hold the
carburetor right side up and check that the float does not
drop far enough for the needle valve to fall out of its seat.
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 float
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 1o 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: Toe high a float level will
cause major engine damage from overheating. Too low a
float level will cause excessive exhaust smoking, hiph pas-
oline consumption, excessive emissions, and poor high-
speed running.

® Drop the pilot jet into the tube behind the
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
beginning 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
pasket fits over the tube for the cold-start jet. Check the
inside of the float bowl to be sure the brass cold-start jel is
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 cleag. HI
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
paskel.

@ 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.

@ Screw the adjuster into the carburetor body
and tighten it carefully.

@ Drop the jet needle. with its clip installed. into
the center of the throttle valve slide. See the specification
table at the end of this chapter for the proper clip posi-
tion. Push the retainer down on top of the jet needle so
that the retainer does not cover the other holes in the
slide.

SPRING

PLUNGER




OVERHAULING THE CARBURETOR 45

@ 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
pgasket is in place. The cable nipple will hook into the
other side of the double hole when released. Now use a
pointed instrument to rotate the needle retainer until it s
in a position to prevent the cable from slipping back into
the large side of the double hole. NOTE: Some models
use a retainer with a small tab that fits into the deuble hole
to prevent the cable from slipping out. ’

@ On HI and S| models only, slip the thottle
stop rod up through the last hole in the throttle valve
slide. 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 to secure iL. '

@ 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 (3. Screw the ring nut on finger tight.
CAUTION: Be sure the gasket stays in position. If 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 mallel.
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(% Install the side throttle-stop screw. with its
tension spring, on H2's, $27s, und 53, Screw it in until it
just lifis the slide. CAUTION: If it is screwed in all the
way, the engine will race when started.

@ Even though the Aoat level has been set on the
beneh, 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
sl hole in the bottom of an old Aoat bowland thread it
to accept a small bruss fitting, onto which a neoprene
tube should be fitted as shown. Though the illustration
shows the carburetor mounted on o test stand, the level
can be similarly checked on a motorevele. 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
curburetor. and then make a scratch on the side of the
float bowl at the proper fuel level. Turn the fuel cock ON
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and hold the neoprene tube up beside the float bowl. The
fuel in the tube should rise to the serateh mark. If it is oo
high, the float level must be raised, If it is oo low. the
Aoat level must be reduced.
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TUNING THE CARBURETORS

The procedure for adjusting the idle speed 15
covered in Chapter 2. Tuning for Performance. The car-
huretor 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 to experiment with the car-
buretor adjustments and tuning to obtain peak engine
performance and/or best fuel economy. This section ex-
plains how to tune the carburetors for cach mode of
operation. Before changing the jetting of the carburetors,
be sure the ignition system is in good condition and the
engine is properly timed. The carburetors must also be
properly svnchronized.

SYNCHRONIZING THE CARBURETORS

In order for the engine to run smocothly 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 mam systems are
working in unison,

To synchronize the carburetors, first warm the en-
ging 1o operating temperature. and then switch it off.
Loosen the throttle cable adjuster at the twistgrip to gel
as much cable slack as possible. This moves the sliding
block that carries the [our lower cables (one to each
carburetor and one to the oil pump) all the way 1o 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.

MNow remove the air pipes from the mouths of the
carburetors. Set all three air screws 1o the selting recom-
mended in the specification section at the énd of this
chapter, Lower all three throttle slides as far as they will
go. by turning the throttle stop screw or adjuster. On
H2's, §2's. und S3'<. turn the throttle stop screw counter-
clockwise; on H1's and S1's, clockwise. Feel with vour
fingers or use a mirror to se¢ that all three throtle slides
are al the bottom of their travel. Turn each throttle stop
in the opposite direction until each slide just begins to lift.
and then mike one additional turn. This will synchronize
all three carburetors at a slow idle

Start the engine. IT it will not run. turn each throttle
stop exactly ane more turn to speed up the idle slightly.
To increase engine idling speed to specifications. turn all
three throttle stops Y turn ata time in the same direction.
until the idle is constant at 1.100 to 1.300 rpm.

If you have access 1o a Lni-Svn or similar air-speed
sensing tool. hold 1 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
throttle stops % turn at & time in the same direction until
the idle is constant at 1100 to 1.300 rpm, Switch off the
engine,

Lengthen cach cable adjuster on the carburetiar cap
until the cable sheath has Vw' free play. Now turn the
cable adjuster at the twistgrip until the grip also has Vi
free play. While wrning the wwistgrip back and forth.
check with vour fingers or a small mirror to be sure thit
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all three throttle slides start to lift at exactly the same
time. Replace the air pipes and any dust covers and cable
clips that were remoyed,

TusinG 1HE Inue ann Low-Seeen MIXTURE (IDLE TO
s THROTTLE)

To tune the carburetor properly for idling and
low-speed mnnin%,}'ﬂu will have to-adjust the pilot sys-
tem. The principal adjuster of the pilot svstem is the air
screw. First, set all three 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
finng pulses. Place your hand one inch from the ends of
the mufflers 1o feel the exhaust pulses. Turning the air
serews 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 35 too rich, If the
exhiust note is very uneven or irregulir, the mixture is
1o leun, :

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

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

Generally speaking. for betler gas mileage and
smoother running around town. turn the dir screws out '4
turn from the specified setting. unless detonation 15
evident at highway speeds. For better throttle response.
better low-end torque. and easier starting on cold
mornings. turn the air screw i ' turn from the
specification. Of course the standard setting is given in
the specification Lible

The final idle mixture adjusiment should be no
more than '3 turn from the specified seuting. It isecheck
for u clogged pilot jet. u 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 serew has an effect simifar to
changing the size of the pilor jer. 11 the best air screw
adjustment is more than 's tarn from the specified sel-
ting. the pilot jet should be changed instead. If the air
serew s e oturn (or more) clockwise trom the recom-
mended setting. change the pilot jet for one with 4
number that is live higher. For example. it the carburetor
his u =25 pilot jet standird, replaee it with a =30, 11 the
dir serew 15 ' lurn (or more) counterclockwise from the
recommended setting. change the pilot jet for one with a
number that is five lower. e, =25 10 =20. There is a
listing of availuble pilot jets and their Kawasaki part
numbers at the énd of this chipler in the specificution
section, CAUTION: Daon't lean the pilot mixture enough
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to cause detonation at highway speeds. Detonation will
cause extensive damage to the pistons, rings, crankshaft
hearings, and spark plugs.

Tunmng THE MIDRANGE MixTURE (4 10 % 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 is best. The grooves
in the top end of the needle are numbered from top to
bottom, #1 to #5_ For high-altitude riding. the needle
may be lowered to lean the mixture by moving the clip to
a lower-numbered groove: for instance, from groove
=3 w =1 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 =310 #4.

Il the engine hesitates and/or backfires when ac-
celerating from 'z throttle. the midrange mixture is 100
lean and the jet needle should be raised (move the clip o
the next-higher-numbered 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 '2 throttle in high gear. the midrange mixture is
too rich, The jet needle should be lowered 1o restrict the
orifice of the needle jet. This reduces fuel flow (leaner
mixture) for an equivalent throttle opening, Take the clip
oul of its present groove and move it to a lower-num-
bered groove. CAUTION: Do not lean the midrange too
much or detonation will resul.

If' the midrange mixture is not satisfactory after ad-
justing the jet needle. check 1o be sure that the needle jet
is light in the carburetor body. that the float level is
correct. that the primary air passage is open. and that the
Jet needle elip 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 jer
must be replaced to guarantee like-new performance.

TuninG THE HigH-SPeep MixTURE (% 10 FuLL
THROTTLE)

The fuel mixture at high speeds and large throttle

apenings is controlled by the main jet. NOTE: The main

Jet is not effective until the area beoween the end of the jer

needle and the inside of the needle fet is greater than the
area of the main jer opening, The size of the main jet is
marked on it. The number is a code for the diameter of
the opening in the jet: the larger the opening, the higher
the number and the richer the mixture at full throttle. All
Kawasaki triples use reverse-type main jets. They have
round heads with a screw slot, CAUTION: Do not use
hex-headed main jets in these carburetors because the
threads are different, which will strip the threads in 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 not
respond well at full throttle and will regain power only
when the throttle is closed to the % position (which
reactivates the midrange system).

It the main jet is too large. full-throttle 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 also be caused by too vold 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 mutfler baffle tubes.

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
gravish 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 Indicarions can also be caused by oo hot a _1.'||rmr.|f|;
plug or overadvanced tgnition iming, A main jet that s
oo 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 too 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.




CARBURETOR SPECIFICATIONS 49

CARBURETOR SPECIFICATIONS

H1, H1A (1.0 MARK KA1 OR KAE-1)
Manufacture and Type

Float Level

Fuel Level

Main Jet Size and Type
Meedle Jet

Jet Needie and Clip Position
Pilot Jet

Throttle Valve Cutaway

Air Scraw [ Turns Out)

Mikuni VM285C,
Primary

23.0-25.0mm

28.0-31.0mm

#100 Reversa

#0-2

£65G1L3-3rd

#30

#3.0

1*

'E turns for best idle, 1% turns far best ges mileage.

H1B (1.D. MARK KA4]
Manufacture and Type

Mikuni VM2B5C,

HZ (1.D. MARK HZ)

Manufacture and Type

Float Level

Fuel Level

Main Jet Size and Type

Needle Jet/Primary Choke Height
Jet Needia and Clip Position
Pilot Jet

Throttle Valve Cutaway

Alr Screw [ Turns Out)

Mikuni VM30SC,
Primary

23.0-25.0mm

20.0-31.0mm

=105 Reverse

=06/2mm

=5FL14-2nd

=35

£245

1}

H2, H2A [1.D. MARKS H2-1, H2-Z, H2-4]

Manufacture and Type

Mikuni VM305C,

Primary Primary
Float Level 23.0-26.0mm Float Level 23.0-25.0mm
Fuel Level 29.0-31.0mm Fuel Level 209.0-31.0mm
Main Jet Size and Type #100 Reverse Main Jet Size and Type #97.5 Raverse
Needie Jet/Primary Choke Height #0-4/2mm Neadie Jet/Primary Choke Height #0-6/Bmm
Jet Needle and Clip Position #50.J18-3rd Jat Needle and Clip Position #6EJ15-3rd
Pilot et #30 Pilot Jet #35
Throttle Valve Cutaway #2.6 Throttle Valve Cutaway #2.5
Air Screw (Turns Out) 1% Air Screw (Turns Out) 1%
H1C (1.D. MARK KAS) HZE, H2C (1.D. MARK H2-5)
Manufacture and Type Mikuni VM285C, Manufacture and Type Mikuni VM30SC,

Primary Primary

Float Level 23.0-26.0mm Float Level 23.0-25.0mm
Fuel Level 29.0-31.0mm Fuel Level 29.0-31.0mm
Main Jet Size and Type =05 Reverse Main Jet Size and Type #102.5 Reverse
Masadie Jet/Primary Choke Height #0-4/8Bmm Meedle Jet/Primary Choke Height £0-6/8mm
Jet Needle and Clip Position #50J19-4th Jet Needle and Clip Position #5EJ16-4th
Pilot Jet =30 Pilot Jet #40
Throttle Valve Cutaway #2'5 Throttla Valve Cutaway 725
Air Screw (Turns Out) 13 Air Screw {Turns Out) 13

H1D (1.D. MARK KAB)
Manufacture and Type

Float Level

Fuel Level

Main Jet Size and Type

Needle Jet/Primary Choke Height
Jet Needle and Clip Position
Pilot Jet

Throttle Valve Cutaway

Air Screw (Turns Qut)

Mikuni VM283C,
Primary

23.0-25.0mm

29.0-31.0mm

#0925 Ravarse

Z#0-4/8mm

#6DJ19-4th

#30

#2.0

13

52 (1.D. MARK S2J11
Manufacture and Type

Float Level

Fuel Lavel

Main Jet Size and Type

Maedie Jet/Primary Choke Height
Jat Meedle and Clip Position
Pilot Jet

Throttle Valve Cutaway

Air Serew [ Turns Dut)

Mikum YM245C,
Primary

25.5-27.56mm

27.0-29.0mm

#B5 Reverse

#0-2/4mm

H4EJ3-3rd

#95

#2.0

1

H1E, H1F (1.D. MARK KABI
Manufacture and Type

Float Level

Fuel Level

Main Jet Size and Type

Meedle Jat/Primary Choke Height
Jet Meedie and Clip Pasition

Pilot Jat

Throttle Valve Cutaway

Air Screw (Turns Out)

Mikum VM285C,
Primary

23.0-25.0mm

29.0-31.0mm

#92.6 Revarse

£0-4/Bmm

#60.118-4th

#30

#2.0

13

S1A, S1B [1.D. MARK S1U)
Manufacture and Type

Float Level

Fuel Level

Main Jet Size and Type
Meedle Jet

Jat Needle and Clip Position
Pilot Jet

Throttle Valve Cutaway

Air Screw (Turns Out)

Mikuni ¥M225C,
Primary

24.0-26.0mm

27.0-28.0mm

#75 Reverse

#0-2

#4EJ9-3rd

#171.5

#2565

13

e

-
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CARBURETOR SPECIFICATIONS (continued)

S1C (1.D. MARK 51U-1)

53, 53A (1.D. MARK 53|

Manufacture and Type Mikuni VM225C, Manufacture and Type Mikuni VM2B5C,
Primary Primary
Float Level 24.0-26.0mm Float Level 24.5-26.5mm
Fuel Level 27.0-29.0mm Fuel Level 26.0-28,0mm
Main Jet Size and Type #75 Reverse Main Jet Size and Type #85 Reverse
MNeedla Jet/Primary Choke Height #0-2/4mm Meedla Jet/Primary Choke Height #0-2/4mm
Jet Needle and Clip Position #4EJ9-3rd Jet Needle and Clip Position #4EJ4-3rd
Pilot Jet #20 Pilot Jet #2255
Throttle Valve Cutaway #2.5 Throttle Valve Cutaway #2.0
Air Screw (Turns Qur) 13 Air Screw (Turns Out) 13
S2A (I.D. MARK S2U-0)
Manufacture and Type Mikuni VM245C,
Primary PILOT JET SIZES AND PART NUMBERS
Float Level 24.5-26.5mm
Fuel Level 26.0-28.0mm Jet Number Pags Number
Main Jet Size and Type #85 Reverse 97064-01
Needle Jet/Primary Choke Height #0-2/4mm gg 5 ggggq,gig
Jet Needle and Clip Position #4EJ4-3rd 25 92064-032
tHot jat %26 30 92064-022
Throttle Valve Cutaway #2.0 25 D2064-073
Air Screw (Turns Out) 14- 40 92064-074

O

MAIN JET SIZES AND PART NUMBERS FOR ALL KAWASAKI CARBURETORS

Jat = Part Numbear Jet & Part Mumiber Jar # Part Mumbser
70 92063-107 97.5 82063-063 127.5 82063-066
72.6 92063-108 100 82063-070 130 92063-057
76 92063109 102.6 92063-071 132.5 92063-103
71.5 92063122 106 92063-072 136 92063-104
80 82063123 107.6 92063-073 137.6 92063-105
825 82063124 110 92063-074 1425 92063-117
85 82063093 112,56 92063-075 145 92063-118
815 92063-094 115 92063-076 147.5 92063-119
a0 92083-095 117.5 82063-077 150 92063-120
g92.5 92063088 120 92063-078 1525 82063121
95 82063-069 122.5 92063-100 ,‘-,b‘, . 2.4 82063-102
125 92063-055

= "
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ENGINE SERVICE

All Kawasaki triples have three-cylinder engines. Ba- engines very smooth for their size and power output.
sically, all are the same, even though they have different A two-stroke-cycle engine is the simplest type of
dimensions for different displacements. Some parts are internal-combustion engine, although the mechanics of
interchangeable between the two series of motorcycles. its operation are quite complex; it must be very carefully
lhe rn'n'.-:rphnlq are two-stroke cycle. air-cooled en- designed. Kawasaki triples are built like three -‘mgle
gines, All have horizontally split ‘crankcases and in- cylinder engines hooked together in a line. Each “en-
dividual cylinders, each with its own cylinder head gine™ has its own chamber in the crankcase, and each has
{rather than a conventional one-piece cylindér block and its own connecting rod between the crank and piston.
a one-piece cylinder head). All of the crankshafls are Each has its own cylinder head. carburetor, and exhaust
built up'6ut of separate pieces and are pressed together. pipe.

This makes them very durable in strenuous Lluh but The ignition system is on the left-hand end of the
they cannot be repaired except by the best cqulpped crankshaft. On the S-series models and the HIB model.
motorcyele machine shops. The crank throws are 120° this system is actually three separate battery/coil sys-
apart so that the cylinders fire evenly with three power tems. very similar to that found in an automobile but
pulses per revolution of the crankshaft. This makes these without the distributor. The HI and H1A models have a

-rﬁ;['éil fidi m

Ol PUMP
INLET LINE

IGHITION SIGHAL
TACHOMETER DRIVE GEAR SCAVENGER PUMPS GENERATOR COIL

This is a cutaway of the HIB engine. The other Kawasaki triples are very similar,

51
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CDI system with a distributor, The H1D and H2 madels
have three separate single-cylinder CDI systems, and the
HIE has a single CD1 system that fires each of the three
cylinders through a unique low-tension distributor, (See
thupwr? Electrical System Service, for more informa-
tion on the ignition System.)

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

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
cylinder 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 from the carburetor into the crankcase. Al the top
of its stroke, the piston starts back down and the intake

THEORY OF OPERATION 53

port is covered once again. The new mixture is trapped
in the crankcase and squeezed by the descending piston.
Suddenly, the upper edge of the piston uncovers the
transfer ports, which connect to the crankcase: the mix-
ture blows up through them and into the eylinder above
the piston.

Aflter passing the bottom of its stroke. the piston
rises again and traps the mixture above it as it closes the
transfer ports, The mixture is compressed above the
piston to a fraction of its former volume. then suddenly
iznited by a spark across the electrodes of the spark plug.
The resulting combustion forces the piston down. Aboul

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 nexi 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
2.000 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

LI
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Fot

[ Toe

INTAKE

POWER EXHAUST
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COMPRESSION TRANSFER

In the frst frame, the ppstroke of the piston compresses the mixvture above it to prepare for the ignition point in the second frame. At the same time
(hat the mix fure is being ignited, a new mixture is being drawn into the crankcase under the piston. During the power stroke (in the third frame}, the new
milxture in the crankcase is being compressed. In the final frame, the exhaust port has opened, allowing the spent gases to blow out of the cylinder. Just
after the exhaust port starts to open the transfer ports begin to open, and the compressed new mixture in the crankease comes up through the transfer

ports to fill the cylinder and scavenge the last of the exhaust gases.
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PITCH

DIAMETER PITCH (M/M)
(M/M) OLD IS0

3 0.60 0.50

4 0.75 0.70

5 0.90 0.80

12 1.60 1.25

X

IS0 fusteners are osed on all Kawasaki rriples. Be sure 1o watch for the identifying murks on new nuts, bolts, and screws in the four eritical sizes,

GENERAL SERVICE INSTRUCTIONS

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

Have a clean place to work prepared before you
start. It is best to have a bench or table o 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 1s 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 casier 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

OIL HOSE

1
\ CRANKSHAFT OIL PUMP
S "
— Ml INLET
BANJO BOLT

‘This s u schematic illustration of the S-series lubrication system,
Oil flows from the ol tank (not illustrated) to the oil pump inlet. The
pump forces the oil through the three oil hoses, through o check valve,
and into the intake tract, Here the oil mixes with the air and fuel
rushing inio ihe crankcase and s distributed throughout the engine,
The transmission is lubricated by a separate sump.

Organization (150). The ISO standards for threaded
fasteners were accepted in Japan in 1967. CAUTION:
Fasteners made before that time may be different. All of
the Kawasaki triples have been made after 1967, so they
use all-ISO fasteners. The critical sizes that were changed
when the 150 standards were accepted are 3Imm, 4mm.
Smm. and |2mm thread sizes. All fasteners in these sizes
that are 150 standard have a punch mark on one end to
identify them. If any fasteners of these sizes must be
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 motorcyele will not be damaged. CAUTION: Do
not ignore the possibility of conflicting threaded parts,
which will cause difficulty.

Many different-length screws are used 1o 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 is
removed. The screws will then be correctly arranged for
assembly. If the screws are mixed up, the correct ones can
be found by trying different-length screws in each hole

| CYLINDER T —

Y

CHECK VALVE (

couHEcL'Elrlii: ROD
/é OIL HOLDER
NEEDLE BEARING
~-CRANK PIN

MAIN BEARING

The Heseries lubricution system uses a pump which is almost
identical to that of the S-serivs engine. From the pump. the ail flows
through the check valve and is divided into two streams. One poes (0 the
intake tract as in the S-series engine: the other to 3 crankshaft main
bearing. Passages in the crankshaft carry the oil to ihe crankpins and
the connecting rod bip end bearings. All of o two-stroke engine’s ofl is
lost out the exhaust.




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
leakage. If a short screw is used, the threads will strip.

ORDERING ParTs

As you disassemble the engine. you will find that
certain parts 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
cylinder base gaskets, three exhaust gaskets, onc left-
hand engine cover gasket. and one right-hand engine
cover gasket. The ignition cover gasket and the distribu-
tor cap gasket can be reused. The crankcase halves are
joined with Kawasaki Bond, 4 silver-colored adhesive
sealant. The main crankshafl bearings should be seated
with a bearing-locking compound such as Kawasaki
Super Lock-K or Loc-Tite Formula B. If the machine is
to 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 new piston pin cirelips for
each piston. and all-new transmission circlips. These new
parts must be used to 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 éngine overhaul. Always replace
the lock plates under the clutch hub nut. engine sprocket
nut. and primary pinion nut.

GEMERAL TOOLS

FeeLer GAUGES

These are used to check piston ring end gap and side
learance. 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 0.0017 o
0.060 will cover all requirements.

POINTS
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ANVIL SPINDLE SLEEVE

PN

THIMBLE

SR o

/

LOCK RATCHET STOP

FRAME

The micrometer is used for very eritical measurements such as
piston skiri diameter. Micrometers nre available in either inches or
millimeters, und may be rented if the purchase price is (oo high.

ComprrEssion GaUGE

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

VERNIER CALIPER

This is a measuring instrument which is accurate to
00017, It is used to measure the thickness of clutch
plates. thrust washers, shims. and shift forks: also the
length of clutch springs. clutch pushrods. and the
dizmeter of thrust washers. This is an invaluable tool
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 51. which
requires a 2-inch micrometer. A telescopic anvil can be
used to transfer cylinder bore measurements to the
micrometer.

JAWS

The vernier caliper is used for measuring such things as spring lengths and clutch plate {hicknesses. This one is marked in both inches and

millimeters.



56 ENGINE SERVICE

TorQUE WRENCH

A small torque wrench is necessary for tightening
the cylinder head bolts to prevent cylinder head warpage
and blown head gaskets. A 600 Ib-in. or 50 Ib-ft. torque
wrench is the proper size.

Circrip PLiErs

These are used to remove the circlips which fasten
the gears to the transmission shafts. External (spreading)
pliers are used where the cirelip fits over a shaft. Internal
{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 and support
a larger area of the hexagonal flats. Twelve-point sockets
are valuable in confined locations, where it is not possible
fo mave the handle enough to engage the socket with the
nut.

MEeTRIC WHENCHES

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 motorcycle,
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
{ -

HANDLE f
KNOB

The telescopic anvil is usced to measure the cylinder bore dinmeter,
An vutside micrometer must be used to measure the telescopic anvil's
length afier it has been expanded inside the cylinder.

hitting the end of the impact driver with a hammer. a
strong twisting force is applied to the screw without
damaging the slots in the screw head. A standard
%"'-square drive type is best so that you will be able to use
universal bits and extensions. NOTE: Make sure that the
tool can be used in both directions for removing as well as
installing,

Lock PLATE

This device keeps the crankshaft from turning while
removing the primary pinion nut or alternator rotor. It is
mide of brass to prevent damage 1o the piston skirt or
connecting rod small end.

CrutcH Hur WRENCH

This tool is used to keep the cluich hub from turning
while loosening or tightening the clutch hub nut. To
mike 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 PIN 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 INpicATOR

This indicator 15 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 Devic

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

These toals are used 1o adjust the steering bearings
in the frame head,

f

EXTENSION RODS

DlAL GAUGE CLAMP SCREW

SPARK PLUG HOLE
ADAPTER

The dial gauge illustrated here is used for determining piston po-
sition from top dead center. The distance represented by each mark on
the dial face, and the entire travel of the pauge, are noted on the face
near the center.




SPROCEET WRENCH

This wrench is used to hold the drive sprocket and
transmission driveshaft when loosening or tightening the
sprocket nut. There are commercial tools available. buta
short length of the chain for your particular machine and
an 18-inch length of pipe large 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 1o check the crankshaft seals
and the crankcase 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 to 6 psi. CAUTION: Don’t overpressurize
the crankcase or you will force out the erankshaft seals.
Make sure there is no leakage from the exhaust and
intuke ports. If the gauge indicates a pressure-drop rale
of more than | psi per minute, leakage is excessive. Use
soapy walter to locate the source.

OVERHAULING THE ENGINE

DISASSEMBLING

(0 Remove the fuel tank. Early HI fuel tanks
mount with two bolts in front, at cach reflector, and one
under the front of the seat. On other models. remove the
rubber strap under the front of the scat. 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.
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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.

—
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BRAKE PEDAL PIVOT

@ -Remove the ol tank cover, then remove the
hanjo bolt from the bottom of the oil tank. CAUTION:
Do not lose the washer on each side of the banjo fitting,
On models '-Htl'l a plastic oil line, pull the line off the
nipple on the bottom of the tank. The oil tank does not
need 1o be removed. Disconneet the brakelight switch
spring. then pull out the brake cable clevis pin. Remove
the cotter pin und washer from the brake pedal pivot.
Carefully pull the brake pedal off the pivot. CAUTION:

HEAD PIPE FLANGE MUTS

\!

The return spring is under tension. It can fy off suddenly.
Take out the [ wipeg bolis and remove the [‘m‘rlpc:_r\_

(& Loosen the two muffler-to-header-pipe clamp-
ing screws on each exhaust pipe. Remove the front
and rear mulfler mount bolts, then shide the muffiers 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,
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, Il the carburctors 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

Take off



are not going to be disassembled. loosen the intake
manifold clamp screws. then pull the carburetors off the
manifolds. Drape the carburetors, with the cubles at-
tached, 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 to be modified.

@ Remove the headhputs and their lockwashers.
Lift the heads off the eylinders, 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 ald

DISASSEMBLING THE ENGINE 59

cylinder base gasket. CAUTION: Be careful not to gouge
the pistons by the threads on the studs if the pistons are to
be reused.

@ Stuff 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 pisjon pin circlip.
Usually the piston pin will slip out easily. Il nol. 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.

i

Turn the serew into the puller until it extends far enough beyond
the frame 1o go through the piston pin, Screw the round nut onto the
end of the screw. CAUTION: The round nut has left-hand threwds, 1
must b turned counterclockwise to install it. Now (urm the serew ouf;
the pin will be pulled out of the piston and inte the frme of the puller.
NOTE: This type of puller is available as a Kawasaki accessorn.
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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 wirin 11 s carefully hang
the stator over the frame andiout 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
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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

tip of the rotor ﬁﬁﬂﬁgﬁhreuds lightly before using serews that hold the cluich release mechanism. Pull the

it. NOTE: The alternatar rofor has (o be remaved only (o release mechanism and the short pushrod out of the case.
replace the left-hand crankshaft seal The rotor cannot be @ Fold down the tab of the lock plate on the
easily removed with the crankshaft out of the engine; sprocket nut. Using the universal sprocket holder
therefore, if necessary, it is best to remove i al this time. (available as a Kawasaki special twol), remove the

@ Bend the tang away from the cable nipple and sprockel nut, the lock plate, and the sprocket. If the
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motorcycle has an endless type chain, let it hang from the
swingarm pivol.

 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

. e .
- DRIVE PIN '
.. -
a 5
¥ gt
fJ Wiy

B}

‘I_
SPRING GUIDE

L
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
tab instead of the upper washers on the outler. Take out the
two screws and remove the oil pump. Remove the three
banjo bolts that hold the oil lines to the crankcase. then
pull the oil lines free of the engine. NOTE: Each oil line is
a different length, bur all the awtlets are of equal output.
Don't worry abowt 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
serews 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 or
thrust washers on these shafts. Remove the nut holding
the distributor drive gear onto the distributor shalt, and
then pull out the drive pin. The distributor shaft comes
out from the other side. On S-series models. remove the
two screws holding the tachometer drive gear bridge in
place,

@) Remove the distributor drive pinion bolts
from the end of the crankshaft. Lift off the pinion and the
drive plate under it to expose the primary pinion nut.
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
clufch plates as a unit. NOTE: On H2'%, it will be possible

L]



to remove the outer two clutch plates before removing the
clutch housing holder ring, which circles the clurch housing
to 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.

6) 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

S SPACER
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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 clutch hub,
clutch housing, and clutch bushing. CAUTION: Do not
lose the thrust washers between the clutch 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 crankshaft. If
it is lost or damaged, it must be replaced with a penuine
Kawasaki part or its equivalent because it is specially
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hardened and in a critical spot; it is dangerous to use a upper rear mounting bracket off first, CAUTION: There
part made from untreated metal. may be shims between the mounting lugs on the engine
@ Pull the gear change ratchet mechanism away case and the frame lu;,-i. Note where each one poes, so
from the shift drum, as shown. then slide the entire shin they can be put back in the right places. Lift the engine
shaft assembly out of the engine case. Remove the oil straight up until it clears the lower frame lugs. Tt can be
receiver screw and take out the oil receiver. Carefully taken out from either side of the frame,
remove the Kickstarter shafl stopper bolt. CAUTION: @ Turn the engine upside down on the bench.
This will allow the shaft to rotate clockwise suddenly Remove the nuts hc:idmu the engine cases together.
because of spring tension. There are twelve large nuts and thirteen small ones.

G2 Remove all the engine mount bolts, Take the CAUTION: Be sure to remove all the nuts before trying
]
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1o split the cases.

@ Strike the lower case half gently with a rubber
mallet to loosen it. Lift it straight oft when 1t is loose.
CAUTION: Do not use a screwdriver or other tool
between the case hﬂtﬁe.'i 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,

@ Lill out the crankshaft, 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 shafis, because they are
loose and could be damaged,

@ Remove the spring anchor plate. stepped bolt
from the drum lever. and drum retainer plate. CAU-
TION: The countersunk head screw 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, Slide the shift drum. and any fork rods. out of
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FIRST GEAR THIRD GEAR
the engine case to free the shift forks.

& To disassemble the kickstarter shaft, first pull
ofl' the kickstarter spring guide. Push the spring o one
side to free it from the hole in the shaft, then take it (and
the holder plate) off the shafi. 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 (o 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 ease of
assembly, 4s 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 hu.‘i[:lllg. It must be

Use u hacksaw blade to scrape curbon desposits from the piston
crown, NOTE: Heawy carbon deposity ke thix can raise comipresyion
ruttios tn hazardows fevels and the particles can start destructive preigmi-
tion. The rate of carbon deposition is related to the adjustment of the
carburetor and oil pump, maintenance of the air cleaner and exhaust
system, and use of the proper lubricant in the engine oil tunk.

BEARIMNG

SEAL O=RING

SPACER
SECOND GEAR

BEARING

removed with a sharp instrument. The bushing. seal. and
ball bearing will thenslip 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 1o avoid contaminating the bearings of the
crankshaft, CAUTION: Do not spin the hearings 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 cylinder for evidence of compression leak-
age, gasket distortion, or oil and exhaust strains that
would indicate warpage. Check the cylinder head for

Use 3 broken piston ring to clean carbon and varnish deposits out
of the piston ring prooves,

*



Resurfacing o warped cylinder head with emery clath on a surface
plate. Move the cylinder head in a figure-cight putiern and try to keep
the pressure as even as possible,

warping by rubbing it on a surface plate coated with red
lead or machinist’s bluing. Resurface the cylinder head
by lightly rubbing the gasket surface on plate zlass
covered with a piece of 200 and then #400-grit 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 gaskel
surface of the cylinder. Resurface the gaskel surface of
the cylinder in the sume manner as the head. Inspect the
cylinder base surface for nicks or burrs which would
interfere with a good gasket seal at this critical joint.

CyLinpER 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
ports has three possible causes: (a) Fuailure to chamfer these
port edges after rebaring causes the rings to hounce off the
sharp port edges and spring back against the eylinder bore.
(h) Rings which fail 1o seat will lose tension from reduced
heat transfer and will bounce off the poris, and then
rebound against the cylinder bore. (c) Insufficient ring end
zap will eause the rings o expand and butt when the engine
Warms up.

The piston is tapered and cam ground It is smiller across the heud
than across the skirt, and is smaller parallel to the piston pin than at
right angles to it. All Kawasaki pistons must be measured Smm up from
the bottom of the skirt, at right angles to the piston pin.
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Measure the cylinder bore from side to side and from front to rear
at the three positions noted here. The top position is al the upper end of
the piston ring wear area; the middle position is the point of greatest
wear beenuse of piston side thrust and the piston ring snap-hack effect
described in the text; the bottom position is near the lower end of the
evlinder wear anci.

Use an inside micrometer to measure the cylinder
bore from front to back and from side to side at the three
positions in the bore. as shown. Subtract the largest
dimension from the smallest to obtain the bore taper
NOTE: If the cylinder is not worg oul af round, the fol-
lowing method can be used 1o determine bore taper without
a micrometer. Insert a piston ring inte the cylinder, using
the piston to keep it square in the bore. Measure the ring
end gap with feeler gauges at the three positions shown.
Subtract the largest end gap from the smallest, and then
divide this circumferential taper by 3.14 (pi) 1o oblain the
bore taper.

DEPTH

l
5

HEIGHT] =

Use u vernier caliper to measure the piston ring groove. The tip will
mesure the depth, and the points will measure the height.
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SCALE

" PISTON RING

Piston ring free end gap is measured as shown, This is & measure of
the spring pressure of the piston ring against the eylinder wall,

Pistons anp RinGs

Inspect the piston for seizure and/or deformation of
the piston crown or ring grooves. NOTE: If the piston has
seizure marks around the piston pin hole bosses, it indicares
overheating from lean fuel mixtures, retarded ignition
riming, overloading, or a spark plug with oo hor a heat
range. I seized 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
too low an octane rating. Seizure on the rear of the piston
skirt indicates an overrich fuel mixmre that washed the
lubricant off the cylinder wall. Pirting 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 detanation
from excessive carbon depasits or local hor spots in the
combustion chamber, or by the piston siriking the cilinder
head A hole melted through the piston crown indicates 100
hot or too long a spark plug (which protrudes into the
combustion chamber), too lean a fieel 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 il

To measure the piston ring end gap, posh the ring Smm into the
bare with the piston to be sure the ring is sqpuare in the bore. Measure the
end gap with o feeler gauge as shown. The text describes the eon-
sequences of assembling the engine with improper ring end gap.

THICKNESS

1

Measure the piston ring dimensions ai three places: on both sides of
the gap and opposite the gap, These are the points of grestest wear
because the springiness of the piston ring holds these peints hardest
against the cylinder wall,

mixture. Minor defects in the piston skirt can be cor-
rected by light sanding with #200-grit emery cloth. If
there are scores in the piston skirt, inspect the cylinder for
mulching defects

Inspect the piston ring lands for cracking or defor-
mation, then check the ring grooves for stepping caused
by loose rings. Insert the wrist pin into the piston and
check the fit. Inspect the wrist pin and connecting rod
needle bearings for bluing or discoloration, indicating
excessive heal. 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 is 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 feeler 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.

—
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FEELER GAUGE

Measure the side clearance between the piston ring and its groove
with a feeler gauge at several points around the piston, NOTE: Some
pistons wse twa differemt-height grooves and/ or different thickness rimgs;
be sure o match the correct ring and groove. The text deseribes the
problems resulting from improper side clearance.




Use a micrometer to measure the piston diameter
from front to back af the specified height from the base of
the skirt. This point on the skirt is nol necessarily the
largest piston diameter, because the piston has a barrel
profile to reduce piston slap and friction. Subtract this
measurement from the smallest cylinder bore measure-
ment to determine the amount of piston clearance.
Compare the piston clearance with the specification table
to determine if a new piston and/or cylinder rebore is
required. NOTE: Another method of determining whether
the piston is too loose is to drap it into the cylinder, without
piston rings. The cylinder must be upside down on a flat
surface to seal its upper end. The piston should fall quickly,
but stow down afier it passes the exhaust port, because the
trapped air must escape pasi the piston skirt. If the piston
drops quickly, without noticeably slowing, it is too loose
and should be replaced.

Replacement pistons and rings are available in
standard 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 to measure both the piston and
cvlinder before assembly to 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 1o
prevent piston ring breakage, ring noise, and premature
cylinder wear. Polish these chamfered edges with
#400-grit emery cloth. Use a hone with a reciprocating
motion 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 1o
remove abrasives,

CRANKSHAFT

Don’t disassemble the crankshafl, because it is
pressed together and aligned at the factory. If worn.
rebuilt crankshafis are available at reasonable cosi.
Move the connecting rod small end back and forth 1o
check the big end bearings for wear. If the connecting rod

£
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Support the crunkshall belween centers and measure the runout at
each of the polnts indicated while slowly turning the crankshafi. Exces-
sive runout will cause extreme engine vibration at all speeds. 1 is caused
by lopse fits between the crankping and the crank wheels, worn main
bearings, or overrevving the engine. In any case, the crunkshaft must be
trued or rebuilt by a machine shop.

side play is over 0.028”, the crankpin bearing or thrust
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.

Use a feeler gauge to measure the connecting rod bearing side
clearance, Insafficient side clearance can cause this bearing to seize.
which will eapse the piston to wear more rapidly (front and rear). or even
stop the ergine, Fxcessive clearanee is u sign of connecting rod henring
thrust washer wear. In either case, the crunkshaft must be replaced.

Hold the crankshaft between centers, then measure the up-and-
down movement of the connecting rod on the crunkpin bearing by
pulling und pushing on the rod (arrows), This messures the connecting
rodd besaring rodial clearance.
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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 piston has veized, or if
the pisten pin i discolored from heat, the bearing amd piston must be
replaced,

CRANKCASES

Check the crankcease 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

THRUST WASHER

to check for warping. Minor repair can be made by
lightly rubbing the surface on plate glass covered with
=200- and then #400-grit emery cloth. Use a figure-
eight motion to keep metal removal evenly distributed.

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 S, Clutch and Transmission
Service. From step twenty-two on, the instructions in this
chapter are for both H- and S-series engines, except
where noted.

OuTPuT SHAFT

(1 Shp 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 on
the clearance measurement procedure of the transmis-
sion adjustment section of Chapter 5,

(2 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 circlip 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 at 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 1o 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
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Q2O

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

put on a |.Omm-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 H1's, after
engine number KAE-54101, this washer is toothed on the
inner edge. The teeth engage the splines on the shafl,
preventing the washer from spinning with the output
shaft third gear. This wothed 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 fifth gear (H1:
21 teeth, H2: 17 teeth). The grooved side of the gear goes
on first.

® The output shaft first gear (H1: 33 teeth, H2:
26 teeth) goes on next, with the dog engagement hole side
going on first and toward the previously installed gear.

@ Put on the final thrust washers. On HI's
through engine number KAE-54101, one phosphor
bronze washer (slightly yellowish in color) goes on first
and then one steel washer. Both washers are 1.0mm
thick. On all H2's and on H1's from engine number
KAE-54101 on, put on one phosphor-bronze washer
followed by one 0.5Smm- and one 1.0mm-thick steel
washer. NOTE: [fan HI with an engine number less than
KAE-54101 has a tendency to jump out of first gear, a
0.5mm steel washer may be added. Insert it beiween the
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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@ 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 from the
shoulder. NOTE: The HI uses bearing number 6305N;
the H2 uses bearing number 6205 N. 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 ail.

DrivesHarr
@ 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

GROOVE

| OPEN SIDE

NOTCHES

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

@ Put on one |.0mm-thick steel thrust washer
and secure the washer and the driveshaft fifth gear with a
circlip in the groove closest to the gear. CAUTION: Be
sure the sharp edge of the circlip is facing away from the
washer.

@ Slide the driveshaft third gear (H1: 23 teeth,
H2: 18 teeth) onto the shafl. 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
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CIRCLIP o I




@ Now install the driveshaft Stcond 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-

stalled in Step @@

@ Second 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
phosphor bronze washer (1.0mm thick), one steel washer
(0.5mm thick). and one steel washer (1.0mm thick). in
that order.

@ Slip on the caged needle bearing, and secure it
with a small circlip. o

@ Fit the outer race over the needlesbearing,
with the notched edge facing the washers installed in

Step @.
KiCK-5TART MECHANISM

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

SPLINES

STOP LEVER

KICKSTARTER GEAR HOLDER
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@

the kickstarter gear onto the splines on the Kickstarter

WASHERS

shaft so that the gear holder faces away from the stop®

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

@

LARGE CIRCLIP

b..ll.

o
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SPRING HOLDER PLATE

& 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
E-clip to the remaining groove in the shafl.

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

¢ Put on the kickstarter spring so that the
“hooked™ end fits through the slot in the edge of the
Kickstarter spring holder plate. The other end fits into the
hole through the end of the shaft. NOTE: Align the

OFEN SIDE

STOP LEVER

P—
e

BUSHING

LY P
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SMALL CIRCLIP t_ﬂ_,.
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SPRING FPLATE

LEVER SPRING

. STEPPED BOLT " 3

spring end in the hole as shown in the inser. Slip on the crankcase half. Slip the three shift forks onto the drum as
kickstarter spring guide so that the beveled edge is inside shown. Notice that two of the forks are alike except for
the spring. the flycutting for first-gear clearance on one. The flycut

; fork goes on first, with its lycut edge facing toward the
ASSEMBLING THE CRANKCASE HALVES crankcase wall. Serew in the fork guide pins, each with a

@ Shde the shift drum partway into the upper lock plate. Tighten the pins securely and bend up the tabs

..

'.xl
i)

/
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on the lock plates as shown.

@ Push 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-
punch to prevent its loosening. CAUTION: Make sure the
screws are light; subsequent loosening of the plate lets the
drum jump sideways, with consequent jumping out of
gear, erratic shifting, and damage to the transmission.
Install 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
to 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 driveshaft in the upper crankcase
half. Be sure the bearing ring fits into 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 force the input
shaft to move in the crankease 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 pear interference is a tendency of the motorcycle to
“creep” in neutral, but only with the clutch engaged. The
center shift fork must fit into the groove in the driveshaft
third gear as shown.

G 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 cluich pushrod guide with the
projection facing in as shown. The pushrod guide fits on
an alignment pin. Then install the oil seal Aat 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 turn 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, 1o the output shaft fifth
gear. splined to the output shaft.

2ND GEAR
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WEAR SPOTS

The feeth on this transmission gear are eroded from normal usage.
The transmission was rebuill when the motoreyele had logeed over
25,000 mille. This gear could not be revsed althoogh only two teeth were
badly eroded.

5
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WORN AREA

This gear was removed Trom the same trunsmission and shows the
mark of an extremely hard shifr. If this gear were reoased, it would be
nalsy, wotld wear out the gear it meshed with, and might break.

T T

i T

OUTPUT SHAFT



Second Gear: In second gear, the output shafl fifth
gear moves back to its neutral position and the output
shaft fourth gear moves over to engage the output shafl
second gear. The driveshafl turns the driveshaft second
gear, which is splined to it. The driveshaft second gear
meshes with the output shaft second gear, and it drives
the output shaft fourth gear through the engagement
dogs. The output shaft fourth gear is splined to the out-
put shaft to turn it.

Third Gear: In third gear, the output shafl fourth

gear moves back to engage the output shaft third gear.
Th.., power flows from |:hq: driveshafl 1o the driveshafi
third gear, which is splined to it. The driveshaft third gear
dmu the output shafl third gear. which turns the output
shaft fourth gear through its dogs. The output shaft
fourth gear is splined to the oulpul  shaft,

Fourth Gear: In fourth gear, the output shaft fourth
gear returns 1o its neutral position, and the driveshaft
third gear moves over to engage the driveshaft fourth
gear. The driveshaft turns the driveshaft third gear,
which is splined to it The driveshaft third gear turns the
driveshaft fourth gear through its dogs. The driveshaft

L

- DRIVESHAFT
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ﬁ" w

This gear tooth was hroken off when a weakened cirelip, that should
have been replaced but was reused 10 save tme, came loose und the
rransmitssion engaged two pears a1 once, Note thut the tooth to the right
of the missing tooth is cracked.
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ALIGHNMENT PIN

shaft turns the driveshaft third gear through its splincs.
" 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 outpul
shaft. 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 half.
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and the alignment pin fits into the hole in the bushing. as
shown.

@ Thehook on the kickstarter return spring must
go into the groové 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 nust be in
good condition or the right-hand crankcase could leak,
causing seizure if air is admitred 10 the crankcase. or heavy
smoking and spark plug fouling if transmission oil is

.mrkg'd in.

'
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HOTCHES

@

(® Slide the crankshaft and seals into place, The
H 1 uses seal number TC326210 on the drive (threaded) . g
end of the crank and number TC255210 on the alternator Y —al
(tapered) end. The H2 uses number TCY 36729 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 TCY2562 I-g on the alternator end. NOTE: The bearing will not be fubricated sufficiently and will fail
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@ Carefully lower the crankshaft into the upper
crankcase half. The bearing alignment ring must fit into
the groove in the third crankshaft bearing as shown.

G Apply a little Kawasaki Super Lock o each
bearing race. This will prevent the bearnings from
“working” in the cases while the engine is running.
CAUTION: Keep the adhesive away from the oil
holes; blocked oil channels result in engine failure.

@ Apply a thin, even cout of Kawasaki Bond 10
the mating surface of the lower crankcase half. NOTE:
The mating surface must be as clean as possible. Remove
all of the old sealant before applving the new sealant,

® Make sure the crankcase joint faces are free of
washers or other objects, then lower the lower crankcase
halfinto 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,
spring hook in groove. Oil seals: 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 exira 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 crankcasc 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

The main bearing on the left has pounded back and forth inside the
engine cases while the engine was running, because o bearing-locking
compound was not used during assembly. Slight damuge like this may be
Ignored, but if the main bearing race is cracked or broken, the crankshaft
must be replaced.
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lockwasher. Using a torque wrench and following the
tightening sequence shown, tighten the large nuts to 23
fi-lbs. of torque. and then tighten the small nuts to 3
fi-lbs. CAUTION: Clear the drain holes of any sealant
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.

dai)

TN
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FITTING THE ENGINE TO THE FRAME

@ Before assembling the engine further, install it
in the frame. It is much lighter and easier to handle now
than when it is fully assembled. From the left side, slip
the engine into the frame, then insert the mounting bolts
into the mounting brackets, Put the lockwashers and nuts
onto the mounting bolts, but do not tighten them.

@ Measure the clearance between the mounting
brackets on the frame and the mounting lugs on the
engine, as shown, on both sides, at all three of the lower
engjne mounting points.

@ Insert a shim of the proper thickness in the gap
measured in the previous step. Shims of the following
thicknesses are available: 0.5, 0.8, 1.0, 1.6, 2.0, and
2.3mm. For ease of installation, order only “rear” shims;
they are 18mm longer, making them much easier to
handle. NOTE: Shims were installed at the factory
starting with the 1974 model HI frame # HIF-00001. All
11 frame numbers starting with “KAF" are for 1969-1973

@1 ‘ @Q 1_'-5;"‘ . ' 12
Q e Ilmu.hmm 4 é% W
= l-nu@lnl-lnlwnum...l —

—)

Tighten the crankease stud nuts in this arder.



models. Installation in  H2s started with frame
= H2F-09082, and on 52% from frame # 5226858, All
§1' 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 to a 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
to the point of rider discomfort. It can even break the
engine mount frame brackels in some cases.
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@ Install the upper rear mounting bracket and
tighten all the mounting bolt nuts to 25 ft-Ibs. of torque.
On S-series machines and H2'. tighten the small mount
bracket holis at the front of the engine to 15 fi-1bs. of
torgue.

ASSEMBLING THE RIGHT-HAND SIDE OF
THE ENGINE

@ Temporarily mount the kickstarter lever on
the kickstarter shaft. 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 afier it has been pushed counterclockwise. If it
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.

@y 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

t DIL RECEIVER ¥ (
| |
A )

~ 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 af
the ratchet mechanism spring are turned toward the inside,
Chtherwise they might carch on the back of rhe cluich
during engine operation and be pulled lovse from the ratch-
er mechanism, making gear changes impossible. Slhip the
gear-change lever spacer onto the end of the gear-change
lever shaft as shown. NOTE: The 5-series models do not
have this spacer.




@ Press the Woodruff key into the keyway in the
drive end of the crankshaft, Slip the primary pinion onto
the end of the shaft. HI's below engine number
KAE-54101 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-
taining plate under the small end of the connecting rod of
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the right-hand eylinder. and then tighten the primary
pinion nut to 85 fi-lbs, 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 ail 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 ofl pump pinion bolt should be treated with a locking
compound such as Kawasaki Liquid Lock-K or an
equivalent te prevent the bolt’s coming looye. CAUTION:
il the bolt comes loose, the tachometer and the oil pump
will stop working; stop immediately, as major engine

damage is imminent from oil starvation. Insert the oil
pump pinion bolt with a star washer and tighten it to 13
fi-1bs. of torgque.

@ Slip the clutch housing inner thrust washer
onto the end of the driveshalt. Then install the clutch
bushing as shown,

& Slide the clutch housing into place on the
clutch bushing so that the gear teeth on the back of the
housing mesh with the teeth of the primary pinion. In-
stall the clutch housing outer washer and the clutch hub
as shown,

@ Install the clutch hub nut lock plate, with the
tang in the hole near the center of the hub, and then
screw on the clutch hub nut, flat side facing in. Tighten
the nut to 85 fi-1bs. of torque on H-series machines and to
70 fi-1bs, 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 H1's. the metal rabs of the
friction plates “hook ™ eutward

& 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
sharter tabs clear the clutch housing holder ring, which ix
installed at the same time. On H1's before engine number
KAE-54101 and 52°s before engine number S2E-28226,




[nstall the one small-diameter steel plate and one of the large-
diameter sieel plates only on H1's before engine 2 KAFE-54101 and S1's
belore engine = S2E-28116.

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

@ Slip the clutch spring plate pusher into the
hole in the driveshaft. NOTE: On H2's, put the 5 w-inch
steel ball inta the hole first.

@ Toinstall the clutch spring plate on early H's,
before engine number KAE-34101. 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-Ibs. of
torque. NOTE: These bolts must be 18mm long. If they are
100 long the springs will not be compressed all the way and
the clutch can slip. The bolts can also hil the engine cover.
If they are too short, the clutch will drag and the spring
coils will bind.

ASSEMBLING THE ENGINE
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@ Toinstall the clutch spring plate on all models,
except H1's before number KAE-54101. align it as
shown. NOTL: The splines inside the spring plate fit 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

lace with the five bolts and flat washers. Tighten the

Its evenly in a criss-cross pattern to 5 ft-lbs. of torque

on H-series models and to 3 fil-1bs. of torque on S=series
models.

RIGHT-HAND ENGINE CovEr—H-SERTES ONLY

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

s a

OIL PUMP GEAR
| £
THRUST wa;ri-ssn

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 shafl to locate it in
the engine cover. CAUTION: Make sure the O-ring is in

€ For Hl 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-
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tributor drive gear on the end of the distributor shafl,
with the shoulder facing toward the bearing as shown. 5o
that the slot in the shoulder engages the pin in the shaft.
Secure the gear with a washer, lockwasher, and & Gmm
nul,

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 notches in the face of the ail
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 mio
place while slowly turning the crankshaft to allow the
gears to mesh,

ASSEMBLING THE ENGINE 95

On H1's from 1569 through 1971 models, the rght evlinder crank-
pin must be ws near (op dewd conter as possible, Install the distributor
insulator with its gasket and the distributor rotor. Turn the rotor so it is
aligned as in the inset, and install the right enpine cover. This will locate
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 flat on the end of the shaft fits the

install the oil pump cable holder above the o1l pump with
two Phillips-head screws,

@ Install the intake oil line first, then the output
oil lines. Be sure there are aluminum washers on both
sides of each banjo fitting. On motorcycles with engine
numbers S1E-10965, S2ZE-41105, H1E-83625, H2E-30126
and up, and on all 83's, a three-way washer that has
bend-up tabs to lock the banjo bolts in place is used on
top of the banjo fittings. The check valve bolts use two
different-sized gaskets. The gasket below the check valve
has an 8.5mm inside diameter; the gasket above the
check valve has a 10mm inside diameter.

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

& Fasten the oil pump lever cover in place with
two short serews. CAUTION: Do not overtighten them,
or the plastic lever cover may break. 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:
H1'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
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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-lbs. 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'). first slip the sprocket inside the chain
before putting it onto the end of the output shafl.
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.

@ Shde the clutch pushrods into the hole in the
driveshaft, 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
shown. Fasten it in place with two countersunk head
screws, Tighten them securely.

@ Insert the clutch cable through the hole in the

] =y \ ’}

=

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 HI-B ignition assembly, see the
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~ ®

Ignition Sysiem section of Chaprer 7. Electrical Svstem
Service, Y

@ 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 HI 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 rotorin 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 1o 13 fi-Ibs. of torgue. Usgas
connecting rod retaining plate to prevent the mnkshaﬂ ;
from turning.
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g Fit the alternator cover in place and fasten 1l
securely. On later models. install the ignition cover witha
gasket.

@ Puotthe 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 motorevele 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
clip is y 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.

@ 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 hot-
tom ring groove so that its ends fit the locating pin.
NOTE: The §-series models do not use this 1ype 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.

e LN
NOTCHED ENDS

I!_d\.
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@& Shp 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
hottom or the top. 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.

@ Install another new piston pin circlip with the

g T

gap al the bottom or the top, NOTE: A rag stuffed under
the pisten prevents losing a circlip inte the crankcase
during assembly. CAUTION: If a circlip falls into the
crankecase, 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




1]

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 specificarions 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 gasket was caused by failing to tighten all the
cylinder heud nuts to the proper torque.
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remount them. NOTE: The thick gasker is a heat insula-
for. It must be used to keep the carburetors cool- Sort the
carburetors to be sure of matching them to the correct
cylinder. On H-series models, the carburetor with the
vacuum fitting goes on the right cylinder; the other two
are identical. On the S1. the left carburetor has the air
screw on the feft; the other two are identical. On the $2
and 83, the right and center carburetors are the same.
with their throttle stop screws and air screws to the right.
Push the carburctors onto the manifolds and tighten the
clamps securely. Sight across the float bowl flanges to
check that the carburetors are all properly aligned.
CAUTION: If the engine is run with these clamps
loose, the carburctors can vibrate excessively, which
pounds the phenolic bushing inside the carburetor
clamp scction out of shape. After this happens, the
joint between the carburetor and the manifold can
leak air, leaning the mixture and causing engine
overheating and possibly seizore.

® Mount the air cleancr with one long screw as
shown. Slip the rubber air duct into place on the carbu-
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 horn on it,
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 5-bend in the linkages shown here. If the
linkage is assembled in a U-shape, the ransmission 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
left footpeg boli as a pedal pivar. The HI after [frame
nimber HIF-00001 has a separate bolt for the pedal pivor,
Fasten the S-series and H2 pivot bolt. with the lefl 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 to 40 ft-1bs. of torque. Loosen the two locknuts
on the shift linkage adjuster. CAUTION: On H-series
models, 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 mufiiers going from left 1o rght.
Fasten the header pipes to the cylinders using new gas-
kets and new lockwashers: Do not tighten the nuts yel.
NOTE: The paskets are compressed in use and w il noot seal
well if reused. The intense heat of the exhaust causes the
lockwashers to lose their “spring.” and they will not hold
well if used for long periods or if reused. Shp cach mufiier
into place. Start the bolts into the front muffler mounts.
but do not tighten them yei. Fasten each muffler at the
rear with the passenger footpeg bolts and tighten the
front muffler mount bolts, Tighten the header pipe flange
nuts to 5 fi-1bs. of torque on the H1, and to 12 fi-Ibs, on
the S-series models and the H2. NOTE: The HI has a
smaller stud size than the S-series models and the H 2. Ifan
exhaust flange stud should break on an H1, it musi be
repluced with a straight 6mm stud below engine number
KAE-03138 After that number. H1's used siepped 6 %
Smm studs. The 8mm pari goes ino the cvlinder. MNow
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 to 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 [rame 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 sw itch spring 1o the cahle
pivot pin and 1o 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 a
washer on each side. and then screw it into the bottom of
the oil tank. On models with plastic oil tanks, push the

ALIGHNMENT MARKS
5 \.-N_-f

(4
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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 durlng disassembly
1hgm.d 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. NOTE: A small
drop of oil on the detent ball and at the pivot points will
make the kickstarter pedal fold as easily as it is going to;
ary mare oil here will only make a mess. CAUTION: If the
pedal is mounted at the wrong angle on the shaft it could
knock a hole in the right engine cover, or shorten the
effective Kick stroke, making starting difficult.

# Screw in the tachometer cable ring nut, and
then fasten the oil pump cover in place with the rubber
grommet carefully fitted around the upper edge of the
cover. NOTE: On some models, this cover alve has a
rubber drain pipe or a rubber plug in the battom or toward
the front.

@ Lower the fuel tank into place. Early H1 fuel
tanks mount with two bolts in front, which also hold the
amber side reflectors, and one under the front of the seat.
Other models have two rubber mounts on each side of
the frame behind the steering head. Channels on the
nner edge of the tank fit over the mounts by sliding the
tank torward. The rear is held in place either bya 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 float
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
pivot. 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 conneclors,
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 o1l

ADJUSTER %

THROTTLE CABLE ADJUSTME NT
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pump and allow the oil to flow out for about two minutes.
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.

COLD=S5TART
CABLE

COLD-START CABLE ADJUSTMENT
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turn the idle adjusters on the H2, 82, and 53 all the way
out. Now the throttle slides are all in the same position:
completely closed. Lengthen each adjuster until each
cable has the same amount of free play: about i
Tighten the locknuts and replace the cable clips in the
adjusters. Be sure the cables are held securely by the
clips. Slide down the dust covers. Now readjust the cables
at the handlebars. Turn the throttle cable adjuster until
the cable has /16" to %" free play. Turn the cold-start
cable adjuster until the cable has %" to 14" free play.
Tighten both locknuts securely. Check the specifications
section of Chapter 3, Fuel System Service, for the correct
selting for your machine, and then adjust the air screws,

@® Start the engine and hold it at a steady 1,500 to
2,000 rpm. Hold the oil pump control lever all the way
open as shown, until the exhausts smoke heavily and all
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.

" - — i @ While the engine is running, turn the idle
T adjusters out on H1'%s and 517, and in on H2', §2's, and

'y 53's until the engine idles at a steady 1.300 to 1,500 rpm.

I'o balance the idle, hold your hand behind each exhaust

pipe to feel the pressure of the exhaust. On HI's and S1's,
turn the adjuster in on a “strong™ cyvlinder. and out on a

! “weak" cylinder. On H2's, 52’5, and 53's, turn the ad-

juster out on a “strong” cylinder. and in on a “weak”

Al the carburetors, raise the rubber dusi cylinder. When all three exhausts are equal, switch off
covers on all six cables. Loosen the locknuts on the the engine.

cold-start adjusters until each cable has %" to '4” of free @ Only after having made all carburetor adjust-

play. Tighten the locknuts, and then slip the dust covers
back down.

i Remove the cable holder clips from the throt-
tle cable adjusters and loosen the locknuts. Serew 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;

LS DUST COVER

TH R‘?'_FI'LE CABLE

'\ AbjusTER

To lower the slides on H1 and S1 models, turn the idle adjusters all
@ 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 1o make this adjustment
accurately. Too lean a pump setting will cause enpine
seizure. NOTE: If this setting produces an excessive
amount af smoke on 1969 thew 1971 HI's, the pump should
be readjusted at wide-open thrortle so that the dor 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
aut. NOTE: Some models do not have a sleeve nut. Turn-
the chain adjusters until the chain has %" 10 %" up-
and-down movement halfway between the sprockets. He
sure the adjuster marks are 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 locknuis, the
qleeve nut, and the axle nut. Torque the axle nut to 55
fi-Ibs. on H1 and S-serics models, and to 87 ft-lbs. on
H2's.

LOCKNUT

AXLE SLEEVE HUT



108  ENGINE SERVICE

@ Loosen the locknut on the brake pedal ad-
Juster bolt, then turn the adjuster bolt until the brake
pedal 15 even with the top of the footpeg. Tighten the
locknut. The pedal should have about 1" of free travel
before the brake is applied. If it does not, turn the ad-
Juster at the rear wheel. Turn on the ignition, and then

BERAKE LIGHT SWITCH

W

LOCKNUT

push the brake pedal. The brake lamp should light when
the pedal is depressed about %" to %, If it does not.
loosen the lower nut on the rear brakelight switch and
turn the upper nut as required. Tighten the lower nut,
and then check the brake light again to see if the adjust-
ment has shifted,
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H1, H1A, H1B, HIC, H1D, H1E, H1F

Bora Diameter
Bore Taper and Qut-of-round {max.)

Piston Skirt Diameter
{Smm 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 Pisten Ring Dimensions
Bottom Piston Ring Dimensions

Top Piston Ring Groove Dimensions
Bottom Piston Ring Groove Dimeansions

Top Ring End Gap

Bottom Ring End Gap

Top Ring Free End Gap

Bottom Ring Free End Gap

Wrist Pin Bearing Radial Clearance
Connecting Rod Side Clearance
Connecting Rod Radial Clearance
Crankshaft Runout

Standard

60.015-60.040 (2,3628-2,3638)
0.05 (0.002)

59.875 (2.36122)
0.066 (0.0026)
0.09-0.13 (0.0035-0.0051)

0.05-0.09 (0.0020-0.0035)
Thickness

1.47-1.48 (0.0679-0.0585)

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

0.2-0.3 (0.008-0.012)

0.2-0.3 {0.008-0.012)

7.0(0.276)

9.6 (0.374)

0.003-0.022 (0.0001 2-0.00088])

0.40-0.60 (0.0157-0.0197)

0,025-0.035 (0.00098-0.00138)

Less than 0.040 (0.0016)

Bervice Limit
60.15 (2.3681)

0.17 (0.0067)

0.12 (0.0047)
Width

2.4-2.6 (0.0844-0.1024)
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)
Service Limit
0.8 (0.031)
0.8 (0.031)

0.10 {0.0039)
0.70 (0.02786)
0.10 (0.0039)
0.10 (0.0039)

HZ, H2A, H2B, H2C

Baore 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

Top Ring End Gap

Bottom Ring End Gap

Top Ring Free End Gap

Bottom Ring Free End Gap

Wrist Pin Bearing Radial Clearance
Connecting Rod Side Clearance
Connecting Rod Radial Clearance
Crankshaft Runout

Standard

71.0-71.019 (2,7953-2.7960)
0,06 (0.002)

70.946 (2.79314)

0.074 (0.0029)

0.09-0.13 (0.0035-0.0051)

0.05-0.08 (0.0020-0.0035)
Thicknass

1.47-1.49 (0,0572-0.0595)
1.47-1.42 {0.0579-0.0595)

Haight
1.58-1.60 (0.0622-0.0620)
1.54-1.56 (0.0607-0.0615)
Standard
0.2-0.4 (0.008-0.0186)
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)

Service Limit

71.15 (2.8012)

0.17 (0.0067)
0,12 (0.0047)
Width
2.8-3.1 {0.114-0.122)
2.6-2.8 (0.102-0.110)

Dapth
3.13-3.33 (0.1233-0.1311)
3.13-3.33 (0.1233-0.1311)
Servics Limit
0.8 {0.031)
0.8 (0.031)

0.10 (0.0039)
0.70 (0.0276)
0.10 (0.0039)
0.10 (0.0038)
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ENGINE SPECIFICATIONS [mm. and (in.)]

814, 818, 81C

Bare Diamatar
Bore Taper and Out-of-round {mazx.)

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

Piston-to-Cylinder Clearance
Top Piston Ring-to-Groove Clearance
Battom Piston Ring-to-Groove Clearanca

Top Piston Ring Dimensions
Bottom Piston Ring Dimensions

Top Piston Ring Groove Dimensions
Bottom Piston Ring Groove Dimensions

Top Ring End Gap

Bottom Ring End Gap

Top Ring Free End Gap

Bottom Ring Free End Gap

Wrist Pin Bearing Radial Clearance
Connecting Rod Side Clearance
Connecting Rod Radial Clearance
Crankshaft Runout

Standard

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

44.88-44.92 (1.7673-1.7685)
0.021-0.028 (0.0083-0.0114)
0.09-0.13 {0.0035-0.0051}
0.05-0.08 (0.0020-0.0035)

Thickness

1.47-1.48 (0.0578-0.06595)

1.47-1.49 (0.0579-0.0585)
Haight

1.58-1.60 (0.0622-0.0630)

1.54-1.56 (0.0607-0.0615)
Standard

0.2-0.3 (0.008-0.012)

0.2-0.3 {0.008-0.012)

6.0 (0.24)

6.0 (0.24)

0.003-0.022 (0.00012-0.00088)

0.40-0.50 (0.0157-0.0197)

0.026-0.035 (0.00098-0.00138)

Less than 0.040 (0,0016)

Sarvice Limit !

45.15 (1.7776) B

0.17 (0.0067)
0.12 (0.0047)

Wid th

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

Depth
2.466-2.666 (0.0971-0.1011)
2.466-2.566 (0.0871-0.1011)

Service Limit
0.8 (0.031)
0.8 (0.031)

—_ "

0.10 (0.0039) .
0.70 (0.0276)" =%
0.10 (0.0039) = °
0.10 (0.0038) =

52, 52A

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 Ringto-Groove Clearance

Top Piston Ring Dimensions
Bottom Piston Ring Dimensions

Top Piston Ring G;rnuuu Dimensions
Baottom Piston Ring Groove Dimensions

Standard

53.0-563.018 (2.0866-2.0873)
0.05 (0.002)

52,976 (2,08563)
0.027-0.035 (0.0106-0.0138)
0.09-0.13 (0.0035-0.0051)
0.05-0.08 {0.0020-0.0035)

Thickness
1.47-1.49 (0.0579-0.0595)
1.47-1.49 (0.0578-0.0695)

Height

1.58-1.60 (0.0622-0.0630)
1.54-1.66 (0.0607-0.0815)

Servica Limit
53.15 (2.0925)

0.17 {0.0067)
0.12 (0.0047)

Width
2.2-2.4 (0.0866-0.0944)
2.2-2.4 (0.0966-0.0944)
Dapth

2.4-2.6 (0.0944-0.1024)
2.4-2.6 (0.0944-0.1024)

e, A
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Top Piston Ring Dimensions
Bottom ﬁfﬁgn Ring Dimensions

.-
ﬂfﬁ'g'ﬁroou Dimansions
ton Ring Groove Dimensions

Connecting Rod Side Clearance
Connecting Rod Radial Clearance
Crankshaft Runout

1.47-1.49 (0.0579-0.0595)
1.47-1.49 (0.0578-0.0595)
Height

1.58-1.60 (0.06822-0.0630)

1.54-1.56 (0.0607-0.0615)
Standard

0.15-0.35 (0.006-0.014)

6.0 (0.24)

8.5 (0.335)

0.003-0.022 {0.0001 2-0.00088)

0.40-0.60 (0.0157-0.0187)

0.024-0.034 (0.00095-0.00134)

Less than 0.040 [0.0016)

b

’rrl

R, ENGINE SPECIFICATIONS [mm. and (in.)]

 s2,52a

I 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 (0.256) —
Bottom Ring Free End Gap 6.5 (0.256) —
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 (0.0157-0.0187) 0.70 (0.0278)
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)
53, 53A

Standard Sarvice Limit
Bore Diameter 57.0-57.019 (2.2441-2.2448) 57.15 (2.260)
Bore Taper and Qut-of-round (max.) 0,05 (0.002} J—
Piston Skirt Diameter
{5mm from bottom of skirt at right
angle to piston pin) 56.975 (2.24311) —
Piston-to-Cylinder Claarance 0.080-0.088 (0.0314-0.0348) —
Top Piston Ring-to-Groove Clearance 0.09-0.13 (0.0035-0.0051) 0.17 (0.0067}
Bottom Piston Ring-to-Groove Clearance 0.056-0.08 (0.0020-0.0035} 0.12 (0.0047)
oy Thickness Width

2,3-2.5 (0.0905-0.0986)
1.9-2.1 (0.0747-0.0827)

Depth
2.581-2.641 (0.1019-0.1040]
2.5891-2.641 (0.1018-0.1040)

Service Limit

0.7 (0.028)

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




CLUTCH AND TRANSMISSION SERVICE

All Kawasaki three-cvlinder 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.
air-cooled clurches, Only the wet-type clutch af the
standird-production motoreveles will be covered

CLUTCH

The clutch is 4 multiplate one with alternuting steel
and [riction plates, These friction plittes are turned by
the clutch housing. The tabs on the outside edge of eich
friction plate fit between the fingers on the clutch hous-
ing. The steel plates are splined on their inner edaes
These splines engage the splines of the clutch hub in the
center of the clutch. The hub is in wrn splined 1o the

NEW STYLE CLUTCH HUB

Ol SEAL

CLUTCH RELEASE
MECHANISM

NEEDLE BEARING

CLUTCH HOUSING

PUSH RODS

transmission driveshaft, The springs of the clutch spring
plate press the steel und friction plates together o en-
gage the cluteh. The power of the engine is transferred
from the primary pinion (on the end of the crankshuft)
to the clutch housing, which turns the hub through the
clutch plates. The hub turns the trunsmission. To disen-
gaze the clutch, i rod pushes through the center of the
hollow driveshaft and forees the clutch spring plite away
trom the cluich plates. The plates ure separated by rip-
pled circular springs that act on the spline teeth of the
steel plates, Without them the clutch would driag when
the lever wis pulled. even though properly adjusied

TRANSMISSION

All three-cylinder Kawasaki's have constant-mesh.
five-speed transmissions in two basic vuriations, Fach
shalt has five gears on it. each of which is constintly
meshed with the corresponding gear on the opposite
shaft. Some of the gears are splined or fustened per-

CLUTCH SPRIMNG PLATE
OLD STYLE

PUSHER

- SPRING GUIDES

CLUTCH SPRING PLATE
MEW STYLE

This s the H-series clutch. The elutely it and the spring plate were changed to the new style o the 1 I during the 1972 modil year, The H2 models
have the eld-siyle hub with the new-stvle sp Phe S-serfes clutch is very sindlar, It has the uld-stybe spring plate but with huili-in spring guides. The
S-series clutch hub was changed to the sew <. e for the 1973 mindel year,
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manently to the shaft and some are free to spin on the
shafl. On each shaft. the splined or fixed gears alternate
with the frec-spinning type. A splined or fixed gear on
one shafl always meshes with a free-spinning gear on the
other shaft und vice-versa, Three gears in the transmis-
siom. two on the driveshafl. and one on the output shaft
are splined and have circumferential grooves into which
forks fit, The forks ride on shafls or on o drum that has

SHIFT RATCHET SPRING

DRUM=POSITIONING PLATE

SHIFT RETURN SPRING PIN

-
SHIFT FORK PIN SHIFT FORKS

g |

NEUTRAL LNBIEATDH‘Illl,
EWITCH i

2ND BEAR o=

MEEDLE BEARING

CIRCLIP

CIRCLIP

4TH GEAR IR0 GEAR

THRUST WASHERS

HEEDLE BEARIHG
DUTER RACE
BALL BEARING

ENGINE SPROCKET
4TH GEAR
THRUST WASHER

2ND GEAR

GUTPUT SHAFT
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cam grooves in its surface which move the forks Literalls

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 holes in the
adjacent frec-spinning gears. thereby locking them to the
shaft on which they ride. This transmits the rotation of
the driveshaft to the output shaft. Each gear ratio s

SHIFT DRUM LEVER

SPRING AMCHOR SHOULDER BOLT

SPACER MSHIFT DRUM LEVER SPRING

57H GEAR

' TOOTHED
THRUST WASHER

IR0 GEAR

The H1 and H2 hove almost identical transmissions, The FE2 differs in that it is more sirongly built h{'ﬁ'_?thuu.nd the torgque of the T30ce engine, This

is an HID transmission which incorporates the many improvements that have been madie (o (his monlel

or the years.
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DRUM LEVER SPRING
SHIFT DRUM LEVER

SPRING ANCHOR SHIFT RATCHET SPRING

o

SHOULDER BOLT
DRUM=FOSITIONING PLATE 8 f@

RETURN SPRING PIN oy W
NEUTRAL INDICATOR SWITCH — )=

NEEDLE BEARING OUTER RACE

SHIFT DRUM

EMGINE SPROCKET

SHIFT DRUM PIN

SHIFT SHAFT

=1
L= ] II\" SHIFT FORKS

. ',..;-g;-_. (o 0= SHIFT FORK PINS

CIRCLIF

D.;;VESHA FT 3; \"-. @@

-«0. |

o
JRD GEAR

5TH GEAR THRUST WASHER (1.0mm) BALL BEARING
& ZND GEAR

QUTPUT SHAFT
OlL SEAL

BAaLL BEARING

SPACER ’F,"r‘\j
N
Y

4]
O-RING @ %

IND GEAR

IST GEAR

THRUST WASHERS

This is the S-series trunsmission. 1 dilfers from the H-series fransmission in that it is more lightly built; two shift forks are carried on a shaft
separate from the shift dram; the positions of the dih and 5th gears have been switched on the twi shalts; o positive neatral Ginger is incorporated in 4th
gear on the outpat shaf, and the shift pattern places neutral hetween 1t and Znd, rather than the snconventional placement below 150, 0% on the

H-series.



selected by moving the splined slider gears sideways 1o
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 1o 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 to lock the drum into any one
of the six possible positions, When the shift pedal is
moved, the hooks an 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 transmission, 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 H1 and H2 transmissions, though the trans-
missions are almost identical. Most differences in the HI
and H2 transmissions lic 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/3th shift fork is carried on
the shift drum and the 1st/3rd and 2nd forks ure 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 stucked on the shafts. In the
S-series transmission. the order (from the right-hand
side of the engine) is Ist, 4th, 3rd, 5th, and 2nd In
H-series transmissions the order is 1st. Sth. 3rd, 4th. and
2nd. The third major difference in the S- and H-series
transmissions is the positive neutral finder of the S-se-
ries. The H-serits does not have this feature, because its
shift pattern is slightly different from the S-series pattern
in that neutral is on the “bottom™ of the pattern below

1st. instead of between lst and 2nd as in the S-serics,

This pattern makes it easier 1o find neutral on the H-
series machines when idling. The positive neutral finder
does the same for the S-series transmission.

The positive neutral finder consisis of three balls
that rest in grooves in the (ransmission output shafl.
inside of holes in the inner circumference of 4th gear.
Fourth gear, in this transmission, is moved to the right o
engage Ist gear. The balls are carried along with 4th gear
when it is moved to change gears. The grooves are cut so
that 4th gear can move to the right 1o engage Ist gear
while the motoreyele is stopped. but they will not allow
4th gear to move far enough to the left so that the shifl
drum can rotate far enough to push Sth gear to the left

SERVICING THE CLUTCH 115

and engage 2nd. In other words, when the motoreycle is
standing still, neutral can be selected from Ist gear or
vice-versa; bul the transmission will not go beyond
neutral into 2nd. It stops positively in neutral when
shifted up from st gear. However, when the bike is in
motion the output shaft is turning. and the balls are
forced outward by centrifugal 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 TRAMSMISSION

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. Uise 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

Measure the friction plate thickness, 17§t is less than the service
limit given at the end of this chapter, the clutch will slip on scceleration.
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BENT FINGERS

HOTCHES

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

Measure the clearance beiween the friction plate tabs and the
cluteh housing fingers. Too much clearance will make the clutch ranle
when it is engaged with the transmission in neatral. Too little clearance
will cause the eluteh to slip beeanse the {abs will hang up the fingers and
prevent satisfactory engagement,

and dried. lubricate them with 20- or 30-weight oil, and
then spin them with your fingers. If they spin freely with
no grinding or scraping noises, they are in good
condition.

CLUTCH

If the clutch has been slipping. the most common
causes are worn friction plates and weakened springs.
Measure the thicknesses of the friction plates and com-
pare them to the specifications at the end of this chapter.
If any of the plates are thinner than the service limit. they
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 must
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 chapter. 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 tubs. This wear 1= in the form of noiches
which can catch the plate tabs during engagement and
mike the clutch slip momentarilv.

Measure the lengths of the clutch springs and com-
pare them to the specifications at the end of this chapter.
It 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
prease,

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

Measure the length of the cluich springs. If they are too shart, the
clutch will slip, These springs lose their tension from heat and normal
s,

- il AT ok



pressure of the clutch springs on the steel and friction
plates to allow the clutch to disengage. IT 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 clutch 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 at a
stoplight.

The bushing and needle bearing inside the clutch
housing do not ordinarily wear very much. lo test for
wear, hold the bushing about halfway out of the rear of
the housing and rock it sideways. ITit 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 to
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 tooth was broken off when a weakened circlip, that should
have been replaced but was reused to save time, cume loose and the
transmission engaged two gears at once. Note thut the tooth to the right
of the missing tonth is cracked.

SERVICING THE TRANSMISSION 117

WORN AREA

This gear was removed from the same transmission und shows the
mark of an extremely hurd shift. If this gear were rensed, it would be
nitisy. would wear oul the gear it meshed with, wnd might hreak.

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

TRANSMISSION PARTS

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

The teeth on this rransmission gear are eroded from normal usege.
Ihe transmission was rebullt when the motoreyele had logged over
25,0000 miles. This pear could not be rewused although anly two teeth were
badly eroded.
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7

This shift fork is badly burned and abaormally worn, This type of
dumnage is cansed by lack of lubrication or, more commanly, by rounded
dops on the slider gear the fork controls. The slider is continually
pushing sideways on the fork when that gear s 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 pgear 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 st
gear and of the driveshaft 5th 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 ata speed different from the shaft on
which they nide. Therefore, they are the most likely to

it CRACKED

e g2 ]
ROUNDED ———="

The engagement dogs on this gear bave rounded badly, and one dog
has almost been broken off by shifting sithoat (he cluich, This type of
damage causes the transmission (o jump ool of gear on sceelerntion und
deceleration.

Measuring the length of the shift rtehet lever spring. On bath H-
and S-series machines, this spring should be 27 40mm (0 27, Tmm. 17 it is
over 28, T0mm, it will not have enough tension fo bold (he shifi michet
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), it has overheated
from lack of lubrication, caused by an oil leak. Check the
shafis 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, as
this is the service limit. If the clearance is greater than
this, replace the fork and the gear. The ends of the fork

IWQ;F(x - J_;;
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Meusure the length of the shift drum lever spring. On H-serfes
machines, it should be 24.20mm to 24.50mm. I it is over 25.50mm, the
transmission will slip out of or into gear because the drum will be able to
turn by jtself. On H-series machines, it should be 29.50mm 1o 29, 70mm.
It Is longer than 30.70mm, it must be repluced,



can also be discolored by overheating caused by lack of
oil. If they are discolored, they must be replaced. Check
the groove in the corresponding gear as well. 1T it is also
discolored, replace it, Check the pins 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 he
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. IT
the seal is cracked or torn, it will leak. Check the surface
of the shaft where the seal rubs against it If it is scratched
or nicked, it will quickly wear out a new seal.

The transmission shafts 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 steel bar or a
wrench handle to make it easier to handle.

Inspect the shift ratchel 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. 1f 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.
Replace 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 shifts and can slip out
of or inlo 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 to repluce the crankcase sel. 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 tightly 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 shift 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 5-SERIES TRANSMISSION

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

During transmission assembly, be sure to keep all
parts as clean as possible. After the transmission has been
assembled and installed in the upper half of the engine
crankcase, pour a liberal quantity of good quality SAE
10W-30 motor oil (class SE) over the trunsmission gears
before joining the case halves. Use the same oil to 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 st gear teeth. Push the bearing solidly
against the gear teeth. Slip the driveshaft 4th gear (25
teeth) onto the other end of the shaft. with its en-
gagement dogs facing away from the gear teeth ma-

4TH GEAR
WASHER | BEARING GROOVE

| \/

1sT GEAR

CIRCLIP
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ENGAGEMENT DOGS

chined on the shaft. Install & 1.0mm-thick toothed
washer and secure the gear and washer with a new circlip
in the groove closest o 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. If a circlip comes loose, the
transmission could shift erratically or slip out of pear.

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

- !

\ oA 5 N

\ ' .\ cIRcLIP

ENGAGEMENT HOLES WASHER

CHAMFER

(@ Install & circlip, with its sharp edge toward the
3rd gear. Slip a 1.0mm-thick toothed washer onto the
driveshaft, and then install the driveshaft 5th 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 place.
CAUTION: The chamfered inner edge of the gear
must face the washer just installed. If it is turned
around, the pear will crush the circlip and bend it out



of its groove during shifts into 5th gear. This would
allow the transmission to slip out of Sth 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
needle bearing with the notched edge toward the gears

OUTER RACE MNOTCH BEARING
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CIRCLIP @

on the shafl.

OQUTPUT 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 1s squeezed between it and the bearing.

SHOULDER O=RING SPACER
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BEARING
SHOULDER

shp 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).

@ 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 5th gear (26 teeth) onto
the shaft so that its shift fork groove is facing away from
the output shaft 2nd gear installed in step @

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

@ Slip on a 1.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.

GROOVE

e ] (o o ) —-
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CIRCLIP N— @

ENGAGEMENT HOLES WASHER @
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SMALLER HOLE

@ Toinstall the output shaft 4th gear, position il
om 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 shafl 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 care-
fully onto the splines of the shaft until it is bulted
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 1st gear (40 teeth) with its recessed
side toward the 4th gear. CAUTION: Check that the oil
hole is open. IT 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 st gear.

]
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RECESSED SIDE

STEEL WASHER

BRONIE 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.

g @ Push the grooved end of the shift fork rod into

e

o N R
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the case, and then slide the Ist gear shift'fork onto it.
NOTE: The Ist gear fork has the pin in ling with the fork
ears. Slide on the 2nd-3rd shift fork with'the offset pin.
Slide an E-clip into the groove in the shafl, and then push
the shaft all the way into the case. The pins on the forks fit
into the other two grooves in the shift drum.

@ Install the drum retainer plate as shown, and
then stake the edges of the countersunk head screws to
prevent their loosening. CAUTTON: The screws must be
no more than 16mm long or they will go through the case
wall and lock the Ist gear. Position the drum lever and

spring anchor as shown, and then insert the shoulder’

screw. Be sure the lever moves freely, NOTE: Use anly a
round-headed shoulder serew as shown here. A hex-headed
shoulder bolt can cateh on the pear-change ratchet, caus-
ing erratic or under shifting. A nonshoulder screw or bolt
will prevent the lever from warking freely. CAUTTION: 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 shafls in the case as shown. The shift
fork on the drum must fit into the groove in the driveshaft
3rd gear, The shift forks on the shaft must fit (from left to
right) into the grooves in the output shaft 4th and 5th
gears. The grooves in the ball bearings on both shafis
must fit the alignment rings in the case. The needle
bearing outer races on both shafts have holes that must fit
on alignment pins in the case. Install the clutch pushrod
oil seal flar against the end of the output shaft with the
marked side facing out.
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SHALLOWEST NOTCH

ADJUSTING THE TRANSMISSION GEAR ENGAGEMENT

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

If you have experienced transmission shifling
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 5- and
H-serics transmiissions.

Some extra parts may be needed for adjusting your
transmission. In the S-senies procedure, the 0.5mm-thick
washers can be purchased from a Kawasak: dealer as
part number 92024-035; the |.Omm-thick washers are
isted 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.

DRIVEEHAFT
T "
N i =

4TH GEAR OUTPUT SHAFT, 5TH GEAR
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5-Series Models

(i) 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 shaft 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 lst-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 begt shift fork or
a worn shift fork pin.
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(@ SECOND. Hold the top neutral finder mech-
amism 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 pear
output, 5th gear may not disengage completely in neutral.
Check to be sure this does not happen. I it 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

e |
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bearing-locating ring is in place to hold the shaft in its
proper position larerally.

(® THIRD. Turn the driveshaft slowly and shift
the transmission into third gear. Check that the dogs on
the Sth gear outpul firmly engage the holes in the
3rd gear output. If the 3rd gear output is too far from the
Sth gear output, it can be moved by changing the thrust
washers on either side of it. Originally the gear has a
I.Omm washer on each side. To move 3rd gear output to
either side, replace one of the washers with a 0.5mm
washer and place another 0.5mm washer on the other
side with the original | Omm 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 pear 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 pear 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: 1If the driveshafit
4th pear 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.




In this position, the driveshaft 3rd gear must firmly en-
gage the holes in the driveshaft 5th gear. If they do not,
the driveshaft 5th gear can be moved closer to the drive-
shafl 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 5th and 2nd gears.
CAUTION: Again, make sure there is at least 1.0mm
clearance between the driveshaft 5th pear 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 shafl 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
Sth gear may not be engaging the Ist gear output all the
way, Add a 0.5mm washer (P/N 92022-144) between the
15t gear output and the outer bearing race. If this makes
the shaft hard to turn, the washer must be removed. The
problem 1s 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.Omm 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 outsul
must be returned to its original position; the problem is
elsewhere.
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G THIRD, Now turn the shift drum to the 3rd-
genr position as shown. A tendency to jump out of 3rd
gear is usvally caused by the washer (between the
3rd gear output and the circlip) spinning with the
3rd gear output and wearing against the circlip. Even-
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tually the circlip is forced out of the groove in the shaft
and the 3rd gear output moves far enough away from the
4th gear output so that their dogs can no longer engage.
Replace the worn washer with a toothed washer (P/N
92024-033) that cannot spin.

@ FOURTH. Turn the shift drum 1o put the
transmission in 4th gear as illustrated. If the transmission
will not stay in 4th, the 4th-gear driveshaft may be moved
closer to the 3rd gear drive to allow the dogs to engage
fully. Insert a 0.5mm washer (P/N 92022-144) between
the bronze and steel washers on the end of the shaft 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 shaft turns
freely, but the dogs of 3rd and 4th gears output hit each
other with the transmission in neutral, move the 0.5mm
washer to 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
oul of fifth gear, first measure the clearance between the
dogs of 5th and 3rd gears, on the driveshafl, with the
transmission in neutral. If the clearance is less than
2.0mm, 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 5th 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.

THUMBWHEEL

Use this sdjuster af the clutch hand lever for small changes In lever
play between normal clutch adjustments. 1t showld be turned all the way
into the lever bracket at the beginning of the cluich wdjustment
procedure.
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CLUTCH ADJUSTMENT

There are actually two adjustments that must be
made to 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 cluich 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 % o'clock. Tighten
the locknut. Now adjust the release mechanism itself.
Loosen the locknut. Turn the adjuster screw in until

f‘[i "

This Is the muin clutch cable adjuster, Use it to position the clutch
release mechantsm arm at B o'clock after the adjuster at the hand lever
has been turned il the way into the lever bracket.
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resistance is felt, and then hold the screw in that position
while tightening the locknut as shown. Replace the chain
CASE COVET.

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.

The clutch release mechanism is properly located st 8 o'clock for a
correctly adjusted clutch.
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TRANSMISSION SPECIFICATIONS [mm and (in.)]

H1 MODELS
st Znd ard dth Bth
Gear Ratios 2.20 1.40 1.09 0.82 0.81
(33/15) (28/20) (25/23) {23/25) {21/26)
Standard Servica Limit
Shift Fork
Groove-to-
Shift Fork
Clearance 0.05-0.25 {0.0020-0.0098) 0.6 (0.024)
Shitt Drum
Levar Spring
Length 24.20-24.50 (0.9653-0.965) 25.50 (1.003)
Shift Ratchet
Lever Spring
Length 27.40-27.70 (1.078-1.091) 28.70 (1.130)
HZ2 MODELS
15t 2nd 3rd dth Bth
Gear Ratios 217 1.47 1.1 0.92 0.81
(26/12) (28/19) (20/18) (23/28) (17/21)
Standard Service Limit
Shift Fork
Groove-to-
Shift Fork
Clearance 0.05-0.25 (0.0020-0.0098) 0.6 (0.024)
Shift Drum
Lever Spring
Length 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)
S5-5ERIES MODELS
15t 2nd 3rd 4th Sth
Gear Ratios 2.86 1.79 1.35 1.12 0.96
(40/14) (34/19) (31/23) (28/26) (26/27)
Stondard Sarvios Limit
Shift Fork
Groove-to-
Shift Fork
Clearance 0.05-0.25 (0.0020-0.0088) 0.6 (0.024)
shift Drum
Laver Spring
Langth 29.50-29.70 {1.161-1.189) 30.70 (1.209)
Shifr Ratchat
Lever Spring
Length 27.40-27.70 (1.078-1.001) 28.70 (1.130)
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i Standerd Service Limit
Spring Length 36.0 (1.417) 34.0(1.339)
_I;{:::Lt':;::lale 2.7-2.9 (0.106-0.114) 2.6 (0.088)
Friction Plate
-Cl
L:Ji:l-st;;:(;?al:unm 0.1-0.4 (0.0039-0.0157) —_
H2 MODELS
Spring Length 32.0 (1.28) 30.0 (1.18)
i (|

5:2&:: i 2.7-2.9 (0.106-0.114) 2.5 (0.098)
Friction Plate
Tab-te-Clutch -
H::usit:'lg IIZ‘L-IIte-slrrn'ln:l! 0.08-0.40 (0.0035-0.0157)
51 MODELS
Spring Length 34.5 (1.358) 32.5 (1.280)

iction Plat
i‘::icctil:ﬁ:u = 3.0(0.118) 2.7 (0.108)
Friction Plate

lutch

Laut::ii;:gltearaﬂca 0.05-0.45 (0.0020-0.0177) —
52 AND 53 MODELS
Spring Length 28.7 (1.130) 26.7 (1.061)
Fricti Plat
Tlr:iillc:gss 2 3.0(0.118) 2.7 (0.108)
Friction Plate
Tab-to-Clutch
H:us;g gl&arance 0.06-0.45 {0.0020-0.0177) —

L A



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 attention 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 bolis 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 contral,

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 inspecting wheel alignment, tight-
ening spokes, adjusting the sicering 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
15 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

ENGINE MOUNTS =

B_
FRAME AND RUNNING GEAR SERVICE

HANDLEBAR

The only service for the handlebar is straightening
or replacing it. If the handlebar is bent more than 27, it
must be replaced. CAUTION: A straightened handlebar
may be so weak that it will break while riding. To
straighten a slightly bent handlcbar, slip a 4' length of
pipe over the handgrip. Wedge the front wheel between
two rigid uprights, then force the handlebar back to its
original shape.

REMOVING

To disconnect the front brake and clulch 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 nipple out of the
socket in the hand lever,

Remove the screws holding the lefi-hand switch case
together, and then lift the case halves from the han-
dlebar. Remove the bolts that clamp the master cvlinder o
the handlebar, and cradle the master cylinder on top of
the headlight on a rag,

Loosen the screws holding the nght-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 10 allow the right-hand

REAR SHOCK MOUNT

FOOT PEG HOLDER

This is the tube type of frame used on S-serfes madels. All others are very similar,
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switch case and the twistgrip to slide off the end of the
handlebar, .

Unscrew the mirrors from the clutch and front brake
lever brackets. To remove the clutch and front brake
lever brackets, loosen the bolts, and then slide them off
each end of the handlebar. Of course the left handgrip
must be removed before the clutch lever bracket. 1T it will
not slide off. pry it away from the handlebar with a
screwdriver, and drip gasoline or solvent between the
grip and handlebar 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 it.

INSTALLING

Before installing a 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 ix installed, you will have to install longer
control cables and hydraulic lines ar the same time. Check
vour lacal and state ordinances for maximum and min-
irmern handlebar height and width.

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 nghl switch case and twisigrip 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 fi-1bs. of torque.

Assemble the halves of the lefi-hand switch case on
the left end of the handlebar. Lubricate the left-hand
grip with gasoline or solvent, and then slip it onto the left
end of the handlebar. Push the lefi-hand switch case
against the left-hand grip, then tighten its screws se-
curely. Push the twistgrip as far onto the right end of the

The master cylinder clamp cap has & lug on it that properly posi-
tions the master cylinder. CAUTION: If the master cylinder is (oo close
to the switch case, the brake lever's truvel will be restricted,
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Handlebar clamps must have even, equal spaces ul the front and
rear when they are mounied. Torque the bolis to 12 (1-lbs. on S-series
models and 15Mt-1bs. 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 convenienl 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 1o 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 N-1bs. of torque. Install the mirrors.

TWISTGRIP

To remove the twistgrip, first remove the case

Slide the twisigrip onto the handlcbar, then push the cable ferrule
into the hole in the twistgrip recl. Tum the twistgrip in the direction
shown 1o fuke up cable slack, position the upper throttle housing over
the reel, then install the serews.
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screws. Separate the case halves and allow them to hang
by their attached wiring and cables. Turn the twistgrip so
that the cable nipple can be removed from the twistgrip
reel. The cold-start cable on 1972 models and earlier is
removed in the same manner,

If the switches or wiring need to be replaced. the
entire twistgrip housing must be replaced. Remove the
headlight from its shell by taking out the two screws
from the bottom of the chrome ring or oul of the lower
rear portion of the shell. Unplug the headlight and put it
in a safe place. CAUTION: If vou allow the headlight to
hang by its wiring, it could easily pull lovse and break.
These are special headlights, available only from Kawa-
saki dealers. and are much more expensive than au-
tomotive-type headlights. Unplug the right-hand switch
case wiring inside the headlight shell. This 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 hall from the throttle cable (and
cold-start cable on some models). loosen the cable elbow
locknut, then unscrew the elbow out of the case hall, 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 1s molded into the rubber
during manufacture. If you plan to use a custom grip
rubber, the old rubber cun be removed from the plastic
reel by slicing it lengthwise with a sharp knife.
CAUTION: Be sure to use an adWesive designed for
use with plastic to secure the new grip rubber to the
reel. If 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 grip rubber.
NOTE: A twistgrip rubber has avlarger inside diameter

SLOT

than a left-hand grip rubber, 1o accommodare the reel.

To assemble the twistgrip onto the handlebar. start
by pushing the wiring through the hole in the back of the
headlight shell and securing all the items you discon-
nected during removal. There should be one plastic
multiprong connector on most units and one additional
black wire on 1973 and later H1 models and 1974 and
later H2 models. Models from 1969 through 1972 haye
no wiring to the right-hund case, but they do have a
cold-start cable in addition 1o the throttle cable, Insert
the ends of the control cables through the threaded holes
in the lower case half, The throule cable goes into the
larger diameter end of the case. Screw the cable elbows
about halfway into the case. Lubricaie the end of the
handlebar with grease and slip the cold-start lever-and-
reel assembly onto it. Insert the cold-start and throtule
cables” nipples into the sockets on the lever-and-reel as-
sembly. Push the end of the cold-start lever through the
slotin the lower case hall, then fit the lower case half onto
the hundlebars 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 handlehar.
This could stick the throttle open.

STEERING STEM
The steering stem is the kingpin of the motarcycle’
frame, because it handles the steering and front suspen-

sion forces. Both ends of the stem ure supported in the
frame by uncaged ball bearings. to reduce steering fric-

ADJUSTER

THUMBWHEEL

To install the clutch cable, push the nipple into the lever socket. Turm ibe adjusting not into the bracket, then back it out to align the
slots in the adjusting nut, locknut, and lever bracket. Pull on the cable sheath and hook the sheath end fitting on the locknut rim. Squeeee the
lever against the handlebar and simultancously release the lever and swing the cable through the slots and into the adjusting nut socket.



tion. The bottom triple clamp is welded to the bottom of

the stem, whereas the top triple clamp is secured to the
top of the stem with a large nut or bolt. The steering fork
lock 18 an integral part of the bottom triple clamp or the
steering head section of the frame. On some models
there is an adjustable friction-type steering damper
mounted below the bottom triple clamp to stop steering
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
hetween the bottom triple clamp and the frame for the
same reason, This type is adjustable by 1 knob on the
rear end of the damper unit. Some models have both
types of steering dampers installed at once.
CHECKING THE BEARING ADIUSTMENT

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 sleering bearings
are too loose, To check the bearings for an excessively
tight adjustment. park the motorcycle on the center stand
and sit on the seat so that the front wheel is clear of the
sround. The handlebar should fall easily from lock to
lock. Tight bearings are evidenced by binding or caich-
ing. NOTE: Intermittent binding of the steering bearings
indicates corrosion or cracking of the steel balls, which
st he replaced.

ADJUSTING THE BEARINGS

It is best to remove the Tfuel tank to gain access o the
steering bearing adjustment nut. Loosen the center
clamp bolt on the top triple clamp (not found on HI,
H1A. and HIC models) and the top triple clamp stem nul
or bolt. Tighten the bearing adjuster nut with a hook
spanner until the steering is stiff, 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 theeenter clamp bolt on the top triple clamp.

FRICTION SPRINGH

Install the cald-start eable by inserting it into the dram und hooking
ihe nipple into the bottom of the reel. Wrap the cable around the lever
reel before pushing the lever into the drom. Take care (o prevent jam-
ming the cable between the lever and the drum base or ihe lever will bind
after the bolt Is tightened. NOTE: The friction washer can be keft ot af
the driir hase so that the lever nust be held open for a rich micture; hiz

helps prevent flooding the engine.
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REMOVING

Support the motorcycle 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 balts 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
bottom triple clamps. On disc-brake models, remove the
two bolts holding the disc brake caliper assembly 10 the
left fork slider. and then remove the hydraulic fitting
from the bottom triple clamp. Remove the entire hy-
draulic system from the motorcycle in a unit to eliminate
the need for bleeding the system during assembly.
NOTE: On vome models, the hydraulic fitting &5 built into
the botiom triple clamp, and on these madels the hyvdraulic
lities must be removed. They will need ro have the hydraulic
syrstem hled 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 clamp. and any
spacers, washers, or chrome covers out from between the
top and bottom triple clamps. Remove the speedometer
and tachometer cables (rom the bottom of the in-
struments. then Lift the top triple clamp, complete with
instruments. off the top of the stem. While holding the

HODOK SPANNER WRENCH | .
To wdjust the steering bearing, loosen the locknu with o spanner
wrench, then turn the sdjuster nut as shown to take up bearing play.

Tighten the nut until the steering is stiff, back it off just enough to
eliminate any drag, und then tighten the locknut,

e
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bottom triple clamp up, remove the steering hearing ad-
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 dirn out of the
bearing races inside the steering stem head on the frame
with & cloth soaked in solvent. Inspect the steel balls and
all four bearing races for signs of rust. wear. chips, or
cracks. Replace all four of these parts if any component is
damaged. Hold a straightedge alongside the stem 1o
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 fretting 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 parts are nol affected by wear us much as
being susceptible ta damage from the momeniary Siresses
resulting from a collision or accident. CA UTION: Replace
any part with questionable structure integrity. A weak-
ened triple clamp can separate during hard braking or
cornering, 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 boltom triple
clamp. Tap the chisel lightly all around the race to lift it

free.
Y o .
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This is an outer steering bearing race from an H1 that was involved
n o fruntal collision. Note the dimples pounded into the race by the ball
bearings at the instant of impact.
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Remove the bottom race from the steering stem with a hammer und
chisel. Wedge the chisel in between the bottom bridge and the base of
the bearing race and use Hght blows of the hammer, CAUTION: Re
careful not to nick the steering stem with the chisel, which could weaken
the stem by setting up a surfuce stress paint,

Install new bearing races with a hammer and &
bearing driver. The bearing driver must push against the
outside edges of the steering head races and against the
inside edge of the botlom race an 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, waterproof grease on the steel
balls and bearing races. Install nineteen '4” balls in the
top steering head bearing race, and nineteen 14" balls in

(&

S T pin puNCH j_‘w

Remove the twe bearing races in the frame steering post by punch-
ing them out with a hummer and a stee] rod. Seat the end of the mod
against the exposed edge of the race, nul on the frame collur.
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Cross-section of the steel slider fork used on drom front brake
maodels. (6l leakage past the inside bore of the slider bushing is con-
trodled by the oil seal, whereas leakage between the slider boshing and
the slider bore is trapped by the O-ring seal.

the bottom steering stem race. CAUTION: Do not use
more than nineteen balls in either end of the bearing even
though there seems to be room for one more, or the
steering bearings will bind. Set the topmost race on top of
the bearings in the steering head to hold them in 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 light,

Set the top triple clamp with instruments on the
steering stem, but do not push it all the way down, Insert
the left-hand fork cover with the turn signal clamp (and
any spacers, washers, or chrome covers that were
removed) between the top and bottom triple clamps. Slip
the left-hand fork leg into the tniple clamp assembly and
snug the bottom triple clamp bolt, Fasten the hydraulic
fitting to the bottom triple clamp (or connect the hy-
draulic lines). Route the hydraulic line to the master
cylinder so it will go over the top triple clamp. Fasten the
caliper unit to the left fork slider and tighten the bolts 1o
20 fi-bs. of torque. Position the right-hand fork cover
and turn signal clamp (with anv 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 hottom tnpl;: clamp baolt.
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 described later in this chapter.

FRONT FORK

The front fork supports the front of the frame and
cushions it from road bumps. Two different tvpes of
internally sprung telescopic forks are used. They are
differentiated by the fork slider material. steel or
aluminum.

STEEL SLIDER FORKS

Steel slider forks are used onthe HI. HIA. H1C, and
51 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 wop
triple clamp). The bottom ends of the springs are pushed
upward by stiff. 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 slider to
within an inch of the top. The inner tube is chrome plated
on its outer sturface to make it resist the up-and-down
rubbing motion of the slider. The top end of the slider
has a metal bushing inside it that bears against the inner
tube. The bottom end of the inner tube has a metal
bushing on it that bears against the inside of the shder.
Thus the two tubes (the inner tube and the slider) can
telescope up and down on each other, with the spring 1o
hold them extended.

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 1o control the bounce of the spring.

DisAsSEMBLING

To disassemble the fork legs. first remove the front
wheel and fender. To do this, disconnect the front brake
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
stripped, Use a strap wrench to remove the ring nut on
the top of the slider. Slip the slider down and off the inner
tube. The fork spring will come out with the slider. Pour
the oil out of the slider. Loosen the lower triple clamp
bolt, then pull the inner tube out of the triple clamps. If
you 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 scratchés or worn spats. 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 valve on the lower end of the
mner tube. The valve plate should be free 1o 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 10 check its inside surface
which should also be smooth, with no scratches or worn
spots. Roll the inner tube on a flat surface to check for
bends or flat sputs. Inspect the surface of the inner tube
carefully for scratches, nicks, pits. or peeling chrome,
which will ruin the fork seal.

Measure the free length of the fork spring to check
for weakening because of age and use. Compare this
measurement to the specification at the end of this
chapter, If it is less than the service limit. both fork
springs must be replaced to balance the spring effect in
the forks.

ASSEMBLING

If you have decided to replace the fork oil seal,
remove the circlip that holds the seal into the ring nut.
Prv the seal out with an appropriate ool such as i
rounded screwdriver. Carefully drive the new seal into
place with a hammer, using the old seal as a tool. The old
seal will protect the new one from being damaged by the
hammer. Be sure the new seal is seated securely, then
replace the washer and circlip. Pull the O-ring out of the
bottom end of the ring nut, and then push a new one into
place. NOTE: A little oil or grease on the O-ring will mike
this job much easier.

Put the spring holder rod. large end first, into the
slider. Oil the piston end of the inner tube lightly with
SAE 10W fork oil. then slip it into the slider so that it fits
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Cross-section of the aluminum slider fork used on disc hrake
maddels, During the rebound stroke, shown here, the shuftle valve is
closed. The descending slider piston compresses the oil in the rebound
chamber and forces it through the orifices into the dumper cylinder,
where it is drawn into the jounce chamber by the rising main piston. On
the jounce stroke, the shuttle valve opens. The descending main piston
compresses the ofl in the jounce chamber, which then flows through the
shuttle valve and ulso into the damper cylinder, Because of the shuttle
valve action, the jounce dampening is soft us compared with the rebound

dampening.
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uver the end of the spring holder. Slide the metal bushing
down over the inner tube and seat it firmly to the
shoulder in the slider. Slip the ring nut on the same way
and serew it securely onto the slider. Push the rubber dusi
seal down over the inner tubhe and onto the ring nui.
Repliace the fork leg in the triple clamps, and then
tighten the bolts securely. Drop the spring into the inner
wbe. then pour in the amount of SAE 10W fork oil
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An exploded drawing of the aluminam slider (ype forks used on all
mmidiels with u disc front brake. Later models have o slightly different
damping mechanism,
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recommended in the specifications at the end of this
chapter. Push the fork top bolt down to prevent its
threads from being siripped while screwing it into place.

ALUMINUM SLIDER FORKS

Aluminum slider forks are used on all models from
1972 on. except the S1 models. which use steel shder
forks. The springs that support the weight of the motor-
cycle are inside the upper (or inner) fork tube. The upper
fork tube is a close fitinside the aluminum slider. The top
ends of the springs are held down by balis screwed into
the upper ends of the inner fork tubes. The lower ends
rest on “fork cylinders” inside the sliders. The fork
eylinders look like long rods reaching from the bottom of
the slider up into the inside of the inner tube. On the
upper end of the fork cylinder is a piston that fits the
inside of the inner fork tube, The fork spring rests on‘top
of the piston, As the front of the motorcyele rises and
falls. the inner 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 leg is
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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 bounce.
Because these parts are bathed in ail. they seldom wear
oul, If the oil leaks out of the fork past the seal berween
the inner tube and the slider. the loss of damping action
and the oil mess will signal the problem before any
damage can oceur.

DISASSEMBLING

The forks are casily disassembled if the fork scals
need to 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 bolts holding the
fender brackets to the fork slider and the two bolts
holding the caliper to the lefi-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
serew at the bottom of each slider to drain the oil.

(0 Loosen the top triple clamp bolts, 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.

@ Use an 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 pair of circhp pliers to remove the circlip
from inside the end of the inner tube. The fork cvlinder
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
stop on the bottom end of the fork cylinder. it is 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 to 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 scraiched or shows signs of wear, the

This H2Z fork inner fube was worn by a damaped fork slider, 1
subsequently tore the fork oil seal, allowing the oil to leak out all over
the fork, wheel, and brake dise,

entire fork cylinder must be replaced. The replacement
cylinder will include all of the damping mechanism
parts, Wear or failure of these parts is unheard of. Re-
place them only if they are obviously broken (compare
them with the parts from the other fork leg).

Loosen the lower triple clamp bolt. then remove the
inner tube. Roll the tube on a flat surface 1o check for
bends or flattened spots, which would cause the forks to
seize. Inspect the outer surface of the tube for seratches,
pits. peeling chrome, or worn spots which would ruin the
new fork seal.

The fork springs gradually weaken with use and age.
Measure their free length and compare it to the
specification at the end of this chapter. If one spring is
shorter than the service limit, replace both springs to
balance the front spring force.

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 a
hammer to drive the new one into place. The old seal will
protect the new one from the hammer and distribute the

RETAINING RING
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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 af dust covers have a
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 il. 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

WASHER —=
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the end of the inner tube. Refit the circlip. CAUTION:
Be sure the circlip is properly seated. If it comes out, the
front wheel can fall off the motorcycle while vou 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.

@ Carcfully 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.

@ NMow remove the fork top bolt and pour in the
recommended s tntm of "u-nd quality SAE 10OW fork
ail. Check the specification tables at the end of this

- ? @



chapier for oil quantities and levels. CAUTION: Do not
use motor oil: it will foam when the forks work back and
forth and they will lose their damping action, in which
case the motoreycle could become uncontrollable.
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Replace the fork top bolt. then tighten it and the top
triple clamp bolts securely. Remount the brake caliper.
front fender. and front wheel. in that order, Torque the
brake caliper mounting bolts to 20 [i-1bs. and the axle
clamp nuts to 14 fi-Ibs, CAUTION: Be sure the axle
clamp caps mount to the end of the fork leg so there is no
gap 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
motoreycle frame. The top eve of each shock absorber is
mounted on the frame. whereas the bottom eye 15
mounted on the trailing end of the swingarm. When the
motorcyele 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 hvdraulic 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 eves and
the two bolis holding the hottom eves (o 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,

Install the axle clamp cup =0 that there is no gap at the front and an
even gap af the rear. Tighten the front nut first, then the rear. to 14
{i.=lbs, of torgue.

To remove the rear shocks, loosen the top nut, remove the bottom
bolt, and then pull the bottom eye of the shock ool of the swinganm
bracker.
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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-

Check the rebound dampening action by inserting a rod through the
top cye and compressing the shock absorber, If i springs back with a
snap. the damper unit is defective; replace the shock absorber. Make
sure the damper cylinder is in the as-installed position during this fest or
the damper valve will be drained of oil.

nism is defective and the entire shock absorber unit must
be replaced. NOTE: When one unit is replaced, the ather
must be replaced also to balance the damping 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 mounts to
the swingarm, the other end 1o 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, a
lockwasher, and the acorn nut go on next, but do not
tighten the nut yel. Lift the rear wheel, then push the
bottom shock eye into the bracket 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 to 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 motoreycle 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 fiting 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 ¥1s” movement of the rear part of:
the swingarm with respeet 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 allow 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
motoreycle is started and stopped abruptly or if the rear
wheel is not balanced or is out of round. Rapid wear of
only the left bushing is caused by an inéorrect adjustment
of the drive chain or by a badly worn chain and sprock-
ets. which applies alternating heavy and light forces to
the left swingarm pivot bearing, .



Meassure the outside diameters of the swingurm bearing sleeves,
then compare: them to the specifications given at the end of this chapter.

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
shafts to see if the swingarm is bent or twisted, which will
cause the rear wheel to be cocked in the frame. Rear

FRAME TUBES
THRUST WASHER BEARING SLEEVE SPACER DUST CAF

REAR SWING ARM 149

TELESCOPING GAUGE ——=

Measure the inside diameters of the swingarm bearing bushings
while they ure mounted in the swingarm pivet tube, Compare the mea-
surements (o the specifications glven at the end of this chapter.
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Crass-section of the swingarm installed in the frame. Tightening the bolt locks the dust cups, thrust washers. bearing sleeves. and the
spacer between the Trame Jugs. The swingarm’s bushings pisot on the bearing sleeves as the rear wheel moves up and down in the frame.
Lateral play of the swingarm s determincd by the side clearance between the collars of the swingarm bushings and the thrust washers.
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wheel misalignment results in uneven tire wear, excessive
chain and sprocket wear, possible tire interference with
the fender, and steering pull. Replace the swingarm ifit is
damaged. NOTE: If these symptoms accur but the swing-
arm is in good condition, the cause is a warped frame.

INSPECTING AND REPLACING SWINGARM BUSHINGS AND
SLEEVES

Slip the sleeves out of the bushings in the swingarm.
Measure the outside diameter of the sleeves and the
inside diameter of the bushings still in the swingarm
pivot tube. Compare the measurements with 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 pivot 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

Drive out the bushings (and the sheeves, If they're stuck) with » long bow of more than 0.5mm (0.020™) in the middle for
pin punch from the other end of the swingarm pivot tube, H-series machines, or 0.2Zmm (0.008") for S-series

L]
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To lnstall the swingarm in the frame, insert'the sleeves and spacers,
then stick the dust cap with O-rings (o the ends of the pivot tube with

Install new swingarm hushings by heating the pivot tube with hor heavy grease, Hold the swingarm i position between the frame lugs,
water, then driving the bushing in with a soft-fuce hammer. then push the axle through from the right.



machines, it must be replaced. Insert the pivot bolt
into the holes in the frame Jdug and check for ex-
cessive clearance between the ‘bolt shaft and the
holes in the frame. NOTE:Waorn frame lug holes are
caused by driving with a leose swingarm pivot boli.

r

INSTALLING THE SWINGARM *

When the bushings and sleeves have been installed
in the swingarm pivot tube, liberally apply thick grease lo
the inside of the dust covers, then stick them on the ends
of the swingarm pivot lube. NOTE: Before installing the
swingarm in the frame on models with an endless chain,
loap 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 ft-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.

ADIUSTING THE DRIVE CHAIN TENSION

iy i

The chain should have about %" to %" 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 part of
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 the swingarm pivot bolt with a torque wrench to the
specifications mentioned in the accompanying text. If the swingarm is
loose, the motoreyele will not handle properly. I it ks too tight, the pivot
will bind and give the motorcycle & 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 H1C only), chain ad-
juster locknuts, and rear brake rod adjuster nut (H1D.
HIE, and H2 models). Turn both adjuster bolts the same
amount until the chain has the correct amount of slack.
Be sure you are adjusting to the tightest part of the chain,
or else the chain will be too 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 1o be sure it has not changed.

LusriCATING THE DRIVE CHAIN

The drive chain is a roller-type. As the chain goes
around cach of the sprockets it must flex hecause cach
link rotates on the pins a little. A small amount of oil
between the side plates and rollers of the chain before
you ride 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 to 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 H1, HIA, HIC, 82, and all the 51 models
have an interual-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

5/8-3/4" AXLE i ADJUSTER'
ANUT v/l BOLT
AXLE SLEEVE NUT LOCKNUT

To adjust the drive chain, loosen the rear axle nut, axle sleeve
torque link outs, chain sdjuster nuts, and the brake rod nut. Tumn the
adjusters an equal amount on each side and keep the sdjuster marks on
the same swingarm tab alignment marks on both sides to keep the wheel
and sprocket properly aligned in the frume. Be sure fo tighten the
sdjuster locknuts, sleeve nut, axle nut, and torque link nut in that order.
Rendjust the rear brake.
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BRAKE SHOE LINING ANCHOR PIM

ACTUATING LEVER ACTUATING ROD

The single-cam rear brake is vsed on all models, Lever actuation is
by a tension rod connected to the brake pedal as shown here, or by a
cuble, The anchor pin and the camshaft are artached (o 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. il 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

SYMNCHRONIZING LINK TORQUE MOTCH

MASTER
ACTUATING
LEVER

CLAMP BOLTS
E LEVER
SLAV %

WASHER COTTER PIN

BRAKE PANEL
LEVER RETURMN SPRING

ANCHOR PINS

This is the inside of the H2 and H2A rear brake panel. It is similar
ta that of the H1D, HIE, HIF, H2R, and H2C, Note the double shoe
anchaor 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 is the one whose leading end is actuated
by the cam. When the motoreyele is rolling forward with
the brake applied, the leading shoe supplies most of the
stopping power because it is partially self-actuated by
rolation of the drum. It follows, then, that a double-
leading-shoe brake would have more stopping power for
the amount of force applied 1o 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

RETURM SPRING

Exploded view of the double-leading-shoe type of front brake. The camshafls and brake shoes are interchangeable. i i extremely important to
install the two actuating levers at the proper angles with the camshafts, s described in the accompanying text. This assures that the levers will be

parallel and the individual brake shoes will operate together.
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Use a caliper (o measure the free length of the brake shoe return
springs. NOTE: The specified length is raken from the invide of one cye to
the inside af the other eye as shown. 1T the spring is stretched, from either
overheating of the brake or from long use, it must be replaced to insure
positive return of the brake shoes after cach application.

The brake panel is locked to the motoreycle frame to
prevent 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 $2 and the S1 models and on
the right fork slider on the HI models. When the brake is
applied. the torgue link is under tension. CAUTION:
These torque-reaction devices must be carefully installed
and frequently inspected. IT 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 oll
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-

" 3 \:f

TELESCOPING GAUGE

Measure the inside dinmeter of the camshaft hole in the brake panel
with a telescoping gauge (telescoping anvil) and a micrometer. Compare
the measurement to the specifications listed at the end of this chapter.
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Measure bruke shoc lining thickness and compare It to the
specifications 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. 1If
it passes beyond the “Usable Range.” the brake shoes
must be replaced.

To check ecarlier 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 S-series models(at the thin-
nest place), the shoes must be replaced.

Mezasure the inside diameter of the drum and com-
pare it to the specifications at the end of this chapter. If
the measurement is greater than the service limit. the

-

'r._-— BERAKE CAMSHAFT

_’_,-/ GREASE RESERVOIR

MICROMETER -

Measure (the brake camshaft outside diameter on either side of the
lubricant groove, then compare it to the specifications listed at the end
of this chapter.
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brake drum must be replaced.

Measure the length of the brake springs and com-
pare them with specifications. If the length of the springs
is greater than the service limit, they will be too weak to
retract the shoes properly and must be replaced.

S - ey

ol

L

Te equalize & twin-cam brake, loosen the locknut on the syn-
chronizing link and turn the link so that both brake shoe pads lie flat on
the cams, After an adjustment, tighten the locknut, Check to see that the
bevers are parallel after an adjustment, as shown in the top illustration.

CAUTION: Weak springs can allow the brakes to
lock unexpectedly, or not release when the pedal or
lever is released.

Make aligning punch marks on the brake-actuating
levers and the ends of the camshafts. This will allow you
to reinstall them in the same relative positions during
assembly. Remove the lever clamp bolts, then pull the
lever(s) straight off the camshafi(s). The camshafts can
now be pulled from the inner side of the brake panel.
Clean the parts with an oilless solvent such as tri-
chloroethylene.

Measure the outside diameter of the brake camshaft
where it passes through the panel and the inside diameter
of the camshaft hole in the panel. If the shaft measure-
ment is smaller than the service limit. the camshaft 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 entire
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 camshafl into the hole in the panel.
From outside the panel, loop the felt dust seal over the
shafl, 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 torn 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]:{‘ply both brake shoes against the drum at the
same lime. To equalize the mechanism, loosen the lock-
nut on the threaded synchronizing link. Turn the link so
that both brake shoe pads lie 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 erratic
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,

Install the wheel on the motorcycle as described in
the section of this chapter on wheel hubs and bearings,
but do not tighten the axle nut at this time, On rear



wheels, fasten the torque link to the panel by inserting
the shoulder bolt through the panel strut, turning it so
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 nul. 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 to the swingarm.

To connect the cable-type linkage, insert the cable
end through the lug on the brake panel 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 ip!a_}'
of the adjuster nut in the lever ears, which must be /16—
‘%", Bend the lever ears to 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
cotrer 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
is secured to the brake pedal and that the brake pedal is
held on its pivot shaft by a washer and cotter pin or
circlip. Operate the brake pedal to check for a sticking
pivot, which could cause the rear brake to drag and the
brake linings to overheat.

CENTERING THE BRAKE PANEL

It is important to center the brake panel in the drum
while tightening the axle nut. This prevents new linings
from dragging on the drum and assures maximum brake
effectiveness with the shortest burnishing period. NOTE:
It usually requires 200-400 miles of use for the new brake
linings to conform to a brake drum. To center the brake
panel, block up the wheel and spin it rapidly. Apply the
brake panel or lever firmly and hold it while tightening
the axle nut.

ADJUSTING THE FRONT BRAKE

If the brake lever comes closer than 1 to the hand-
grip when the front brake is applied, or if you can
squeeze the lever until it touches the handgrip, the front
brake must be adjusted. First loosen the locknut on the
brake cable adjuster at the brake lever. Now screw the
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Before installing the bruke panel in the drom, check for lnose parts
which could jam betwesn the panel and the ribs in the drum, resulting in
whesed lock, skidding, and fracture of these parts. Align the speedometer
drive tangs with the notches in the hub and insert the panel into the front
wheel.

ACTUATING LEVER

¥

ADJUSTER HUT E

To connect the cable-type linkage, insert the cable through the lug
on the brake panel, then slide on the rubber boot with the spring.
Position the cable link pin in the sctusting lever, and then push the cable
end through the hole in the pin. Screw on the sdjuster nut with the mmps
fwcing the link pin. The same procedure is used for front and rear brakes
with cable-type linkage.
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The front brake is properly adjusted if the hand lever has 17 clear-
mnee 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 FEDAL
POSITION
Before adjusting the rear brake, first set the brake

BRAKE LIGHT SWITCH

ADJUSTER NUTS

P S | x S o

The rear brake s properly adjusted when the pedal travels 17 before resistunce is felt.

The pedal height at rest should be the same as the fooipeg.

pedal’s rest position. To do this, loosen the adjuster
locknut on the right side of the frame and turn the ad-
Jjuster 50 that the pedal rests in a comfortable position for
the rider. CAUTION: Don't position the pedal so high
that your foot rests on it, or the battery will discharge
from the brake lamp being continually lit, Tighten the
locknut to secure the adjustment.

ADJUSTING THE REAR BRAKE

Turn the adjuster on the rear brake cable or rod so
that the pedal travels %4"-1" when the brake is applied,
CAUTION: Make sure there is 2" 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 each
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 12" to 3",
The brake lamp must light before the brake becomes
effective.

To adjust the switch, loosen the two adjuster nuts on
the body of the switch. Move the switch up or down,
holding it in your fingers, until the brake lamp lights at

The brake bamp should light after 2" to %" of travel.

i =4



the right time. Now turn the adjuster nuts to lock the
switch into that position. CAUTION: Overtightening the
adjuster nuts can break the switch body and short out the
lighting system, which will burn out the main fuse. When
you have tightened 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 side of the wheel hub, and the single-piston floating
caliper 15 mounted on the left fork slider. A system of
steel and flexible brake lines connects the master cyl-
inder to the caliper.

When the nder 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 by
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
motorcycle. The area of the face of the caliper piston is
about eight times as large as the arca 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 o total advantage ratio of

forty to one. If the rider squeezes the hand lever with a

 force of 25 pounds, the pads are forced against the disc

with & foree of 1,000 pounds.

MASTER i % ST BEAL
CYLINDER BODY = ETCOPFER

\ CIRELIP
CHECK VALVE SECONDARY CUP PISTOM
SPRING SEAT ETOPPER

PRIMARY CUP

This is a cross-section druwing of the master cylinder used on all
dise brake models. Use this as an nid 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. 1t 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 to keep all
paris as clean as possible: use only fresh brake fluid from
unopened cans marked D.O.T3 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

Install the axle clamp cap so thut there is no gap at the front and an
even pap at the rear. Tighten the front nut first, then the rear, to 14
fe-lbs. of tonque.

-

¥
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An exploded view of the disc brake master cylinder. Note that the

piston and secondary cup are not separable. HYDRAULIC HOSE

wheel must be removed. Support the motoreycle on the the small screw on the wheel side of the caliper. This will
center stand. Unscrew the speedometer cable ring nut at allow the fixed pad to be removed through the slot in the
the hub and then pull the cable free. Remove the axle caliper. Now there will be room to take out the movable
clamp cap nuts, clamp caps. and front wheel. Remove pad. IT it will not come out of its recess in the caliper,
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An exploded view of the disc bruke ealiper. CAUTION: MNever
expose the rubber parts to n mineral-oil-based lubricunt or solvent; it
will dissolve them,



squeeze the lever carefully to force it out. Remove any
shims from the back of the pad.

When 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 fuid
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 e, then insert the pad in the caliper.
NOTE: The shin  help stop brake squeal. Now insert the
fixed pad and tighteh the screw securely.

Remount the front wheel. Remember to 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 fi-Ibs

Pump the brake lever a few times to 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 to
remove the caliper. The disc can be inspected while the
wheel is mounted.

To drain the brake fluid, push a plastic tube over the
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
caliper. 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 shafls.
Pull the wheel side half of the caliper off smoothly. taking
care not to tear the O-rings on the shafts. Pull the shafts
out of the remaining caliper half the same way. The
mounting bar will come off at this time.

The piston may not easily slide out of the caliper
cylinder. If necessary. force it out with compressed air
directed into the hydraulic pipe fitting hole. CAUTION:
If high-pressure compressed air is used, the piston may be
ejected violently. Do not allow it to damage itsell or
anything else. Use a hooked probe to pull the dust seal
and oil seal out of the caliper bore.

SERVICING THE MASTER CYLINDER

To disassemble the master cylinder, remove the
banjo bolt holding the hydraulic fitting. Unscrew the
clamp bolts, then lift ine master cylinder from the
handlebar.

Remove the nut on the bottom of the lever bracket,
allowing the lever pivot bolt to be withdrawn from the
top. Reach into the end of the cylinder with a hooked
probe, then pull out the snap ring and the dust seal. The
small inside circlip must be removed with a pair of circlip
or retaining ring pliers. NOTE: If a tool of this type is hot
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The master cvlinder reservoir has two holes that open into the
master cylinder bore. They can become clogged with dirt or swollen
pieces of the rubber piston cups. In both cases the cause is contaminared
brake fluid. Drain the system, clean it, and refill with the recommended
brake fuid.

B

TELESCOPING GAUGE

Measure the master cylinder bore at several places with a tele-
scoping gauge and & micrometer, and then compare it to the specifica-
tions ut the end of this chapter. Check the bore for worn spots and
seraiches, (oo,

i
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Measure the caliper bore at several places with a telescoping gange
und 3 micrometer., and then compare the meéasurements (o the
specifications at the end of this chapter. Check the bore for worn spois
and seraiches, too.

available, a Kawasaki special  tool  (part  number
IT01-134), can be ordered through an authorized dealer.
Blow on the hose end of the cylinder to remove the piston
stopper. piston. cups, spring. and check valve assembly.

MICROMETER

Measure the diameter of the caliper pision at several places with a
micrameter. Compare the measurements to the specifications given mt
the end of this chupter. Check for seraiches and wormn spots, too,

CAUTION: Do not disassemble the piston and check

valve any further, If 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 alcohol
is used, do not immerse rubber parts for more than 30
seconds, or they will be dissolved.

Inspect all the rubber parts carefully for scratches,
cuts, and tears, any of which are cause for replacement,
NOTE: The rubber cup on the master cylinder pision is not
replaceable by irself. The entire piston musi be replaced,

Look for scratches, shiny wear spots. rust. and pit-
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

Measare the dismeters of the master eylinder piston and bath cups
with a micrometer, and then compare the measurements (o the
specifications at the end of this chupter. Check for scrarches und worn
Spts, Towi,



dimensions are greater than the service limits at the end
of this chapter. the part must be replaced. Measure the
outer diameter 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
spring. 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.

Inspect the pads for grease ur 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 ta remove oil 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 & fitting). The steel brake
pipes must be replaced if they are rusted. cracked, or if
the plating is badly scratched. € AUTION: This type of
damage weakens the pipe and it can burst under braking
pressure, leaving you without hrakes.

Measure the thickness of the disc at the point of
most visible wear. If it is less than 3.5mm (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, itis 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 remeoved com-
pletely. Replace the lock plates under the disc mounting
holt heads, and then torque the disc bolts to 14 fi-Ibs. Be
sure to hend up the edges of the lock tabs to secure the
disc-mounting bolts.
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Measure the length of the master cylinder piston refurn spring, then
compare it to the specification af the end of this chapter, CAUTION: If
this spring is (oo short, the piston will not return fully and the brake may
Ml Work.
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WEAR LINE

To check the dise brake pad wear, look for the red wear-ling on the
pads. If cither pad is womn fo the line, replace both pads immedintely.

To assemble the master cylinder, hold it with the
bore vestieal 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 i. Work the primary
cup (the loose one) into the bore with the cupped side
down. CAUTION: The cup must be squeezed in. 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 bottommaost 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 cylinder from the switch case o prevent hand
lever travel from being limited by the switch case.
CAUTION: If the clamp cap is installed backward,

Measure the amaunt of dise runout with @ dial gauge on 4 stamd,
Turn the wheel slowly and waich the needle for the total reading.
Compare it with the specifications at the end ol this chapter.
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the fromt brake effectiveness could be diminished.
Screw in the banjo bolt fitting and tighten it to 21
ft-1bs, of twrgue.

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 5o that it engages the grooves in the piston and
caliper.

Insert the caliper shafis through the holes in the
caliper. Lubricate the four O-rings with a little high-
emperature waterprool grease, then slip them onto the
caliper shafts, one in each of the two grooves on each
shafl. Push the large end of each dust seal over the
projections on the sides of the caliper-mounting bar,
Holg the caliper half in your left hand with l!pis-mn
toward the right: hold the mounting bar in y right
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 shafis go into the dust covers,
through the mounting bar. and out the dust covers on the
other side. Push the shafls 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. Serew in the shafis and
tighten them to 24 fi-lbs. 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 cawse a skid. ;

Fit the shim to the back of the movable pad so that il
goes onto the pins. Slip the pad between the caliper
halves, then into the hole in the caliper-mounting bar.
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Push it in as far as it will go. Now push the fixed pad into
place in the other caliper half, insert the screw with a
lockwasher, and tighten it securely.

Mount the caliper on the fork leg so that it straddles
the disc. Insert the chrome-headed bolts with lock-
washers and flat washers, then tighten them to 21 ft-1bs.
of torque. Serew in the hydraulic pipe fitting. then tighten
it to 12 fi-Ibs. of torque. Check that all other fittings and
plugs are tightened to the torque specifications given at
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: Dise brake fluid gets very hot in use. If you
use improper or contaminated Auid, the brake could fail.
Close the bleeder valve and attach a plastic tube to it,
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 fluid 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
Huid. It you have the double-disc accessory on vour Hl or
H2 model, you will have 1o bleed both calipers
separately,

WHEEL HUBS AMD BEARINGS

The front-wheel hub on drum-brake models is
mounted on two ball bearings, one on cach side. A

HUB

GREASE SEAL

DUST COVER
a7 T

AXLE

And exploded view of the H-series front disc brake bub. Use it as an aid 1o reassembling. Note thal the speedometer drive gearbox is an the
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bearing spacer is used between them to support the inner
ruces when the axle nut is ightened. A shielded bearing
is used in the open side of the brake drum lo prevent
abrasive lining partcles from causing premature wear
and to keep wheel-bearing grease from fouling the
brake. An oil seal, axle spacer. and dust cap are used on
the opposite side of the hub to keep dirt from wearing
out the unshielded bearing.

The front-wheel hub on disc brake models 15
mounted on two,ball bearings, one on each side. A
hearing spacer is used between them to support the inner
races when the axle shalt is tightened. The H-series
models have an oil seal. a spacer. and a dust cover on the
right side of the hub, and an oil seal and the
speedometer drive gearbox on the lefl side to keep the
lubricant in the bearings. The S-series models have an
oil seal and the speedometer drive gearbox on the right
side of the hub. and an oil seal. a spacer. and a dust cover
on the left. This is because the center of the smaller
diameler S-series disc is not large enough to allow the
speedometer drive gearbox 1o be mounted inside it.

A two-piece hub is used on the rear wheel. The
sprocket is mounted on a carrier that drives the hub
through four rubber torque shock dampers. The wheel
hub is supported on the axle by two bearings with a
spacer. The sprocket carrier has its own bearing, which is
mounted on an axle sleeve in S-series, HI, HIA. H1B,
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 scgments. When an abrupt drive or
coast loading is transmitted through the torque shock
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absorber, the rubber segments are crushed between the
vanes, and this reduces chain and spoke stresses.

REMOVING

Take off the wheel. On models so equipped. remove
the sprocket carrier by loosening the large nut on the axle
sleeve and then hifting the carrier from the swingarm. Pry
out the oil seal from the hub. then use a broad blunt
punch to drive the wheel bearings out of the hub. To
remove the first bearing, insert the punch through the
inner race of the opposite bearing. Tilt the spacer inside
the hub and position the end of the punch against the
bearing.

To remove the front disc brake hub bearings.
remove the front wheel. then unscrew the axle using a
pair of 19mm open-end wrenches. Remove the dust
cover. gpacer, and speedometer drive gearbox. The.dise
need be removed to drive out the bearings us de-
scribed above, but be careful not to damage the disc.

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 1o soak for at least six hours o
soften hard deposits. Use a stifl, clean brush o remove all
foreign material. rinsing the bearing after each 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 shielded
bearings require repeated washing to insure sarisfactory
remaval of all contaminants,
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An exploded view of the S-serles front disc brake hub. L se it as an
aid o reassembling, Note that the speedometer drive gearbox is on the
right side oppaosite the disc.
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SPROCKET CARRIER

SPACER

SPACER SHOCK DAMPER

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 ar noticeable radial play.
If a bearing is determined to be usable, immerse it
in 10W oil and rotate it to displace entrapped sol-

GREASE SEAL AXLE NUT
SPACER i

SPROCKET BOLT
LOCKPLATE

An exploded view of the H2 rear hub as an aid (0 nssembling. Note
that the axle has no sleeve or sleeve nut inside the sprocket carrier. The

H1D, H1E, and HIF hubs are very similur,

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. 11 the
bearing is not to be installed immediately, coar it with a
rust-inhibiting oil and wrap it in clean oilproof paper.
Clean the inside of the hub with a cloth soaked in
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An exploded view of the S-series rear hub as an aid o ussembling.
Mote the axle sleeve and nut on the left, In the sprocket carrier, The H1,

HI1A, HIB, and HIC hubs are very similar.
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solvent, taking care not to contaminate the brake drum
surface, Inspect the outer races of the hearings and the
hub's bearing bores for signs of fretting or bearing creep.
If there is evidence of movement between the bearing
outer races and the hub, replace 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 segmenls for
eroding, tearing, or hardening. NOTE: A damaged torgue
shock absorber segment is evidenced by noise or lurching
when accelerating from a stop, the result of excessive
clearance between the absorber segments and the vanes in
the hub and sprocket carrier.

ASSEMBLING

Smear high-temperature. water-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
bores in the hub. then use a bearing driver o install the
hearing in the open side of the brake drum. taking care to
position it with the shielded side facing out. Turn the
wheel over and insert the bearing spacer. Install the
bearing with a bearing driver, taking care 10 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 is
a gap, one of the bearings is not seated properly, the
spacer is t0o short, or it has been crushed by oy ertight-
ening. NOTE: Ifthe wheel bearings are imp roperly 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 by, Also. the
bearings will be subjected to excessive side loadings

-

when the axle nut is tightened. CAUTION: A crushed or

Always use u bearing driver to install the wheel bearings. He sure
the sealed side of the hearing faces gut,
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wheel bearings out from the opposite side with . broad-
nised punch and & humimer. CALTTION: Work on a surface which will
not damage the dise or drum.

short bearing spacer could cause the brake drum flange 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 ouiside edge
of the oil seal, then use a seal driver to install it next to the
bearing. with the marked side facing out.

Grease the lips of the oil seal, insert the axle sleeve
into the bearing. and push the left spacer over the sleeve
and into the seal, taking care not to distort the outer ip.
Position the left chain adjuster (with the large holes) over
the left swingarm tab. Turn the axle sleeve (on models so
equipped) so that its flats align with the slot in the swing-
arm tab, and then push it through the chain adjuster
and swingarm. Tnstall the axle sleeve nut. but do not
tighten it at this time. Connect the drive chain. On

SEAL DRIVER

It is best to install the hub oil seals with a bearing driver, but the ohd
seal may be used instead. The marked side of the seal must face outward,
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models without an axle sleeve inside the sprocket carrier,
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 brike front wheel for
mounting. insert the axle spacer through the seal lips.
then position the duost cap over the spacer. NOTE: To
prevent squeaking, smear prease inside the seal and dust
cap. Install the brake panel in the hub. taking care to line
up the speedometer drive tangs, Position the large axle
spacer next to the brake punel. then hold the wheel
between the forks while installing the axle.

To assemble the disc brake fronmt 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 @fito the
axle, taking care to align the speedometer drive tangs
with the notches in the hub. Screw in the axle and torque
1110 35 M-1bs. 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-lbs. 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 two large holes) over the lefrr

swingarm tab, and then insert the axle sleeve through
them, trning 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, und then install the castellated nut. Connect
the chain, adjust the slack. and then tighten the axle.

Before lousening (he valve stem nuts. mark the tire sidewall in line
with the valve stem o maintain wheel balance after assemily, NOTE:
O wheels with tire bead clumps. be sure to identify the valve stem hole

in the rim.

I'o install the two-piece rear wheel without the axle
sleeve. slide the sprocket carrier into the wheel hub
(meshing the carrier vanes with the torque shock ab-
surber rubber segments). Fit the brake panel into the
drum. Hold the chain adjuster over the uxle hole in the
right swingarm tab, push the axle partway through, and
then slip the spacer over the axle, Hold the wheel as-
sembly up between the swingarm tabs, und then push the
axle almost all the way through. Position the chain ad-
juster over the axle hole in the left swingarm tab, and
then push the axle the rest of the way through. Install the
castellated nut with a flat washer. Tighten the nut ac-
cording to the torque specifications given at the end of
this chapter

TIRES AND TUBES

The motoreycle’s tires are extremely important for
sale cornering, l‘lr;:kulg. and uccelerating, The conven-
tional pavement tire has a tread contact arca 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 vour motor-
cvele, CAUTION: To maintain safe bandling, the infia-
tion pressures must be increased when a passenger or
additional weight is carried. Incorrect inflation pressures
leud to uneven tire wear, deterioration of riding quality,
and unpredictuble handling; therefore, alwavs use an
decurate pressure gauge when inflating the tires

TIRE IROMN —=

After installing one tire bead over the rim. use a tire iron to pull
bath tire beads to one side of the rim. Align (he holes in the fim band and
wheel, and then insert the valve stem. Thread on one of the valve stem
nuts, bt don’y tighten it af this time.



REMOVING A TIRE

Take off the wheel and lay it on smooth surface
with the brake drum facing down. CAUTION: Spread a
blanket underneath the wheel to prevent seratching the
hub. dise. or rim. Use chalk 1o mark the tire sidewall in
line with the valve stem so that the tire can be matched Lo
the rim during assembly

Deflate the innertube by unscrewing the valve cap.
reversing it, and then using the slotted end to remove the
valve core. CAUTION: Cup vour 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-
rithe clamps the tire beads to the rim; it will be impassible 1o
break the tire bead from the rim without first loosening thie
valve stem nuts, Loosen and push in any tire bead clamps.

Use u rubber mallet 1o break the tire beads away
from both sides of the wheel rim. Starting near the valve
stem. inserl two tire irons, about 5 apart, between the
lire head and the rim. At the same time. kneel on the nre
just opposite the valve stem 1o foree the tire bead into the
“dropped™ center of the rim. Pry the bead up over the
rim and slide one iron toward the other 1o disengage the
vim from the bead. Insert this tire iron 3" away from the
ruised section. then lift the bead over the rim
CAUTION: Insert the tire iron only as much as is
necessary to 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 curl out the valve stem.
then pull out the rest of the innertube. NOTE: It isnt
necessary (o remove the tire from the wheel rim if vou only
weant 1o .'rwpf.-:r ar 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 remuining bead mio the
“dropped™ center of the nm and use the tire irons 1o lift

TIRE LEVER

Remove the valve stem nuts, then push in the stem. Use a rubber
mullel (o brek both tire beads away from the wheel rim. Starting near
the valve stem, insert the fire irons, 5 apart, under the tire bead, and
{hen T that section over the rim. Remove one tire iron and insert it 3"
from the ralsed section, lifling more of the bead. Continve working
around the wheel until % of the bead is raised, then pull the remuining
section out by hand.
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the bead over the rim. Remove the nm band by stretch-
ing it over 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 */u™ 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 arca with enamel, Check the inside surface of the tire
for punctures. cracks, or metal particles which could
pinch or cut the tube. A thin patch can be used to cover a
minor defect in the tire lining.

Repair the innertube if the puncture is less than %"
long _Eupium the innertube if the puncture is larger or if
the bige of the valve stem is torn. NOTE: Such damage
resilts from running with fow tire pressure, d loase vafve
stem nut, or @ loose tire-bead clamp. because the rire has
slipped on the rim during hard acceleration or braking,
carrving the innertube arownd with i,

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
your motorcyele. IT it is too narrow or small, some of the
spoke nipples could contact the innertube to cause a fai
tire. If 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:
Mast 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, bul it may resultin erratic

Tuck the innertube inside the tire, tuking care not to twist or pinch
it Push the valve stem and any tire bead clamps away from the center of
the wheel to keep them from being trapped by the tire besds during
assembly. Tnstall the remuining fire bead by hand, then use tire irons to
prv the last third of the bead over the rim.
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handling until the tread wear evens itsell, CAUTION: If
a tire has an arrow on the sidewall, it indicates the diree-
tion of the motoreyele 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 power of the engine.

Pry down both tire beads until the valve stem hole is
exposed, and insert the valve stem through the rim band
and the wheel rim. Thread the nut on three turns, but
don't tighten it at this time. NOTE: Install the tire bead
clamp(s), if used, in the same manner.

Tuck the innertube inside the tire, aking care not to
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
hind. 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 innegtube
between the bead and the rim or vou 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 dor or other mark on the sidewall
for identify the lightest sector of the tire. This dor should be
aligned with the valve stem and the bead clamp.

Use the valve cap to install the valve core, then
inflate the tire to twice normal pressure. Rock the valve
stem from side Lo 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
nm. NOTE: When properly installed, the tire’s sidewall
will be reinforced by the wheel rim. 1If the tire bead is not
fully seated. the tire loses this lateral support and
becomes wo flexible. CAUTION: If the motorcycle is

BALANCE MARK

Shift the tire on the rim until the valve stem points directly at the
wheel center, New tires have a balance mark, as shown here, which
identifies the lightest section of the tire; line this murk up with the valve
stem during installation.

driven with a half-seated tire, high-speed cornering and
straight-line stability could be adversely affected. This is
especially true of poorly seated rear tires,

Deflate the tire to the recommended pressure,
tighten the valve stem nut, and then secure it with the
locknut. Install the valve cap. Tighten the nuts and lock-
nuts on any tire bead clamps. Install the wheel on the
motorcycle. 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-cquipment tires are used. wheel balance can
be maintained by taking care to 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 removin g them
from the motorcycle. Back off the hrake cahle adjust-
menlt s¢ there 15 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. Remave all factory wheel weights

fark the motoreyele 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 ut 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 to fit
over i 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 weighis

GUIDE STRIPE

The guide siripe is parallel to the wheel rim edge on this fine,
indicating that the tire bead is Tolly scated and reinforced by the lips on
the rim.



until the wheel stops with the light mark at the bottom.

Move the weights three or four spokes from the
light mark and recheck the balance. When the wheel
stops ut random positions during three or four spins. it is
properly balanced. NOTE: The purpose of using two

SWINGARM SPECIFICATIONS
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weights and spreading them apart is to triangulate the
weight cancentrations around the wheel rim, rather than
having iwo opposing heavy sectors acting on the wheel rim,
spokes, and wheel hub spoke flange. Install the drive
chain or the speedometer cable and adjust the brake.

TIRE SPECIFICATIONS

H-S5ERIES MODELS

H-SERIES MODELS

4 ai o'~ i Front Tire Size 325X 19

Pivot Sleeve Rear Tire Size 4.00 3_{' 18

Outside Frant Tire Inflation 26 psi_

Diameter 22.0mm (0.8661")  21.86mm (0.B602%)  Rear Tire Inflation 31 psi

Bushing Inside

Diameter 22 16mm (0.8720") 22.40mm (0.8819")

Pivot Shaft 51 MODELS

Bend 0 0.5mm (0.027) Front Tire Size 3.00 X 18
Rear Tire Size 3.25X 18

51 MODELS Front .'fire Inflation 21 psi

Pivot Sleeve Rear Tire Inflation 31 psi

Qutside

Diameter 22.0mm (0.BE61")  21.95mm (0.8641")

Bushing Inside 3 52 MODELS

Diﬂmﬂwl 22, 'IEBrI'Im {ﬂ.ﬁ?'l 2"} 22.3?’1‘1#! {U.ﬂﬁﬂ? } Fr“”-t Tile SiZE lun ¥ 1,3

Pi Rear Tire Size 3.50 X 18

B::f} il 0 0.2mm (0.008") Front Tire Inflation 24 psi
Rear Tire Inflation 31 psi

52 AND 53 MODELS

Pivot Slesve 53 MODELS

Outside )

; " " Front Tire Size 3.26 X 1B
Diameter 22 Omm (0.BBB1")  21.95mm (0.86417) Al ol g S60%98
Bushing Inside Front Tira Inflation 24 psi
Diameter 22.030mm (0.B673") 22.30mm (0.B780")  Rear Tire Inflation 31 psi
Pivot Shaft .

Bend 0 0.2mm (0.008") =29 pai for high peeds

**34 psi far high speeds

FORK SPECIFICATIONS
H1, H1A, H1C H2B, H2C
Standard Service Limit

Spring Length 346mm (13.58") 335mm (13.19")  Spring Length 345mm (13.58") 335mm (13.197)
Qil Type SAE 10 — Oil Type SAE 10 =
Oil Quantity (per side) 230cc (7.8 fl. oz.) —_ Oil Quantity {per side] 175cc (6.9 fi. oz.) —_
0il Level (from top)  380mm (15") —_ Oil Level {from top)  36Bmm (14.5%) —

H1E, H1D, H2, H2A

Spring Length

il Type

0il Quantity (per side)
0Qil Level {from top)

345mm (13.58") 335mm {13.197)
SAE 10 -
160cc (5.4 1l. oz.) ==

448mm (17.63")

§1A, 1B, 81C, 52

Spring Length

Oil Type

Oil Quantity (per side)
0il Lavel {from top)

381mm (14.217)  350mm (13.787)
SAE 10 e
210cc (7.1 I, oz.) e
375mm {14.787) —

H1E, H1F

Spring Length 345mm (13.58") 335mm (13.18%)
Qil Type SAE 10 —_

Oil Quantity (per side) 170cc (5.7 fl. oz.) —_

0il Level (from top)  380mm ({157 —

S2A,53, 53A

Spring Length 268.5mm (10.18") 248mm (9.76")
il Type SAE 10 -

Oil Quantity (per side) 155cc (5.24 fl. oz.) —

Oil Leve! (from top)  355mm (13.98") —
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DRUM BRAKE SPECIFICATIONS

H1 MODELS

Shoe Lining Thickness
Drum Inside Diameter:
Front
Rear
Shoe Spring Length:
Front
Rear
Camshaft Outside Diamater
Panel Camshaft Hole Inside Diameter

Standard
5mm (0,27

200mm (7.874")
180mm (7.087")

60mm (2.38")
66.5mm (2.62")
14.984mm (0.5899")
15.027mm (0.5916")

Bervice Limit
3mm (0.12%)

200.76mm (7.804")
180,.75mm (7.116")

63mm (2.48")
69.5mm (2.74)
14.75mm (0.5807")
15.25mm (0.8004")

HZ MODELS

Shoe Lining Thickness

Drum Inside Diameter

Shoe Spring Length

Camshaft Qutside Diamerter

Panel Camshaft Hole Inside Diameter

S5mm (0.2")

200mm (7.874")
66.5mm (2.62")
16.984mm (0.6687")
17.027mm (0.6704")

3mm (0.127)
200.75mm (7.904")
69.5mm (2.74")
16.76mm (0.6594")
17.25mm (0.6791")

5-5ERIES MODELS

Shoe Lining Thickness
Drum Inside Diameter
shoe Spring Length:
Front
Hear
Camshaft Qutside Diameter
Panel Camshatt Hole Inside Diameter

Smm (0.2"}
180mm (7.087")

47mm (1.85")
S6mm (2.20")
14.984mm (0.5899")
15.0mm (0.5906")

2mm (0.08")
180.76mm (7.116")

S50mm (1.977)
59mm (2.32%)
14.75mm (0.5807")
15.25mm (0.6004")

DISC BRAKE SPECIFICATIONS

ALL MODELS

Master Cylinder Bore Inside Diamatar
Master Cylinder Piston Outside Diameter
Master Cylinder Cups Outside Diameter
Master Cylinder Spring Free Length
Caliper Bore Inside Diameter

Caliper Pistan Qutside Diameter

Disc Thickness

Disc Runout

Standard

*14.0-14.043mm (0.6512-0.6529")
13.957-13.984mm (0.5495-0.5506")
14.65-15.15mm (0.5768-0.6965")
51.1mm (2.1697)
38.18-38.20mm (1,6031-1.65039")
38.115-38.148mm (1.5006-1.65019")
Tmm (0.278")

0

Service Limit

14.080mm (0.5543")
13.90mm (0.5472")
14.50mm (0.5709")
48.0mm (1.89")
38.215mm (1.5045")
38,105mm (1.5002")
5.5mm (0.2177)
0.3mm (0.012")

AXLE TIGHTENING TORQUE
SPECIFICATIONS

DISC BRAKE TORQUE

H-SERIES MODELS

SPECIFICATIONS

Brake Lever Pivot Bolt

3.5 ft-lbs.
6.0 ft-lbs.

4.5 ft-1bs.
20.0 ft-1bs.
12.0 ft-lbs,
13.0 fr-lbs.
13.0 fr-lbs,
22.0 |b-fr,

6.0 |b-ft.
12.0 |b-ft.

Front Axle 55 ft-Ibs. Brake Lever Adjuster
Front Axle Clamps 14 fi-lbs. Eﬂséer Fvg"?“ Clamp Bolt
Rear Axl ke anjo Bolts
ol 120 fedhe ) Brake Pipe Fittings
Three-Way Fitting Mounting Balts
S-5ERIE ODRE .
#1M i Hydraulic Brake Light Switch
Front Axle 56 ft-lbs. Caliper Shaft
Frant Axle Clamps 14 fr-lbs. Eleeder Valve
Rear Axle 55 fr-lbs. Disc Mounting Bolts
—
. =
g, TGS, S . - = mm— - - -



ELECTRICAL SYSTEM SERVICE

This chapter describes the construction. operation. and
service procedures for the motoreycle's electrical equip-
ment, including the charging. ignition, and lighting sys-
tems as well as the warning devices. First. charging-svs-
tem service is covered for each of the three basic systems
used on the different madels. in chronological ordeér of
their development. Then the various ignition svstems are
covered in order of increasing sophistication. Finally.
the lighting and warning devices used on these machines
are covered. In the end of the chapter is a specifications
table for the electrical systems of all Kawasaki triples,

CHARGING SYSTEMS

The charging system on any motoreyele must per-
form one basic task: supply enough eleetrical power to
satisfy the needs of the other electrical svstems on the
motoreyele. To do this, the heart of the charging system.
the alternator. is driven by the engine. Some of the en-
eine horsepower is absorbed by the alternator and con-
verted 1o electrical energy. Some of this energy goes to
the batterv, some to the lighting system. and some to
supply current for ignition

Operation of the alternator is made possible hy
movement: if' a wire is moved through a magnetic field,
or if a magnetic field is moved past a wire. an electrical
current is generated in the wire. All that happens in the
alternator is that a magnetie ficld, formed by the alter-
nator rotor, is rolated inside several interconnected coils
of wire, These, known as the charging coils. are wrapped
around core pieces of laminated steel plates. The core
picces help direct the spinning magnetic field to make it
more ¢ffective

Every magnet has a north and a south pole. If the
magnetic field around a magnet could be seen. it would
look like lines of force moving out of the north end,
curving around the length of the magnet. and entering
the south end. As the alternator rotor turns. it sweeps its
north and south poles alternately past each charging coil.
When a north pole passes a given coil. it induces a cur-
rent in one dircction. When a south pole passes the same
coil. it induces a current in the opposite direction.

Electrical current flows from a “negative” to 4
“positive” area. That is. electrical current is the flow of
electrons with a negative charge from an area of high
electron concentration (therefore a “negative’” arca) lo
one of low concentration (therefore a more “positive”
area, relatively speaking). Thus. because the current in
the charging coils flows in two directions alternately. the
ends of the wires coming from the charging coils are said
1o change polarity. from negative to positive.

This “alternating current™ or AC from the alterna-

tor raises 4 problem. The battery to be charged by the
alternator is a “direct current” or DC device: It hus 4
negative lead and a positive lead, making it incompati-
ble with the alternating current produced by the alter-
nator, This compatibility problem issolved by a rectifier.
On Kawasaki triples. the rectifier is a solid-state device.
made up of four. six. or nine silicon diodes arrunged 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 plwavs
comnected in the right direction to ¢harge 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 oneg direction only.
Current will not flow through a diode in a reverse
direction.

The voltage regulator, working with the alternator
and rectifier. controls the output of the charging system
Because the alternator must be designed to pul oul
enough powertosatisfy the whole electrical system’s needs
at low engine speeds. its output at high speeds musl be

STATOR COILS

MAGNETS
ALTERNATOR ROTOR

A generafor and altemator opecate on the principle that it o wire is
moved through o magnetic field, or vice versa, an clectrieal curreat will
faw throuph the wire, All models wse a spinning magnetic Held in (he
form of the altermator rotor and surround f with coils of wice in the Geom
of the alternator stator assembly,
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172 ELECTRICAL SYSTEM SERVICE

SLIP RINGS

FINGERS

This is the ulicrmator rotor from an early HI1 model with an ex-
cited-field alternator. The slip rings receive current from two brushes on
the stator plate and activate the clectromugnetic “Held™ coll n the
center of the rotor. The alternating “fingers” from cither side of the
rotor are north and south poles magnetically.

RECTIFIER

ALTERNATOR

controlled by a regulator or it would overcharge the
battery and burn out the lights. The regulators on these
motoreyeles are of only two basic designs, though they all
look different.

The battery itself is a 12-volt, lead-acid type of
battery. It has 6 cells, cach rated at 2 volts, wired in
series. That is, the positive lead of one goes to the nega-
tive lead of the next, and so on, so that the total
cumulative voltage is 12. The amperage capacity of the
battery depends on the physical size of each cell. The H1
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 electrical
load. The other Kawasaki triples have a 5.5 amp-hour
battery because their ignition systems do not require as
much current as do those of the Hl models. When re-
placing a battery, be sure it has an adequate amp-hour
rating or it will soon be exhausted.

HI1, 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

NI

¥ =

BATTERY

A full-wave rectifier, as used on these models, must have at least four diodes. Each diode will not allow current to llow in the direction of
the blocked wrrow, All four work together to let the current flow to the  battery.

ALTERHNATOR

RECTIFIER

BATTERY

In this diagram the current flow through the charging coil has reversed, but the polarity (o the battery is the same. thanks to the

rectifier.

-



north pole piece, then one of the south pole picce. and so
on. A large electromagnetic field coil 15 wound around
inside the pole pieces. The field coil is powered by the rest
of the electrical system via two brushes that ride on slip
rings in the outer face of the rotor.

The alternator brushes are connected by a green and
4 black wire to the voltage regulator. The voltage
regulator has a solenoid-operated switch that controls the
source of power to the rotor. Less power O the rotor
Jowers its magnetism. thus lowering the outpul of the
alternator. Increasing the power to the rotor increases its
magnetic field strength and the aliernator output rises.
The regulator connects the battery to the field coil at low
engine speeds lo keep the alternator’s output high
enough to sustain the ignition system. At higher engine
speeds, some of the alternator’s output is siphoned off at
the rectifier to power the field coil. As engine speed rises.
the alternator’s output increases 1o 14,5 volis. The voliage
regulator then turns off the current 1o the field coil.
Therefore, the alternator output drops immediately, and
then the field coil is “turned on™ again. The voltage
regulator turns the field coil on and off rapidly to hold the
allernator’s maximum output at 14.5 volis. Because the
field coil is initially excited by the battery, this system will
not charge a battery whosé voltage has dropped too low.

If the battery’s voltage is less than 10, remove it from
the motoreyele, then check the electrolyte level. Fill the
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
flammable.

The alternator has three charging coils wound on
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 to a yellow wire. All three yellow wires go to the

rectifier.
T g
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The excited-field alternator uses a mechanical volinge regulator,
shown here with the cover removed. The electromugnet is activated by
the altcrnator output and switches the field coil input by maving the

points.
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The rectifier has nine individual diodes arranged in
three groups of three. The rectifier is a nonserviceable
unit: the diodes cannot be replaced. Besides the three
yellow wires, there are three other leads on the rectifier.
The black (negative) wire is a ground leud. The blue lead
goes to the voltage regulator to supply current to the ficld
coil. The red (positive) lead goes 10 the battery to charge
i

TESTING THE ALTERMATOR

If you suspect that the alternator is not charging the
battery, the first test is a voltage check of the hattery with

TO BATTERY

— Field coil
{dynama)
_{-- Pressure coil in
voltage régulator

=z High-speed point
_- Low-speed point

In this diagram the engine is turning slowly and the alternutor is not
producing enough voltage to support itself. The battery is used 1o ac-
tivate the field coil.

TO BATTERY

} vibration

At medium enpine speeds, the alternator output is switched to the
field coil and the battery is now being charged.

TO BATTERY

% vibration

=

At high engine speeds, the altermator vollage rises above 14,5 and
the output is shunted to ground. When this happens the fichd coil does
not receive any excitation and the field starts to collapse. This allows the
yoltage to drop below 14.5 and the points open nguin us in 4 medium-
speed operation. The points open and shut in this munner many times a
second to hold the output almost constant &l 14.5 valts,
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the engine running. Connect o DO voltmeter ncross the
ternunals of the battery without disconnecting the bat-
tery leads, The meter-must have a range of ut least 15
volts. The battery voltuge with the main switch ‘OF1
should be at least 12 volts. A fully chirged battery will be
about®12.5 valis. If the voliage is less than 12 volts,
remove the battery, fill it with distilled water. and then
chargedgat o rate not exceeding | amp for several hours.
If the voliage is less thun 10 volts. charge the battery ata
'z amp-hour rute for |5 hours before continuing the test
With a fullv charged battery. start the engine, The voli-
age with the engine at idle speed should be about 11.5
volts. This is because the alicrnator does not supply
enough power at this speed to supply the needs of the
iznition svstem fully. Gradually increase engine speed to
about 4.000 rpm. The battery voltuge should with in-
creased speed rise o 14.3 volis, IF it does not rise that far,
oril'it does not rise at ull. the problem is most likely 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 screws. then lift off the

Charge u buttery about twice the number of hours as it amper-
age/hour rating ui o “-amp/ hour rate. CAUTION: Remove the ciaps for
charging to prevent a possible battery explosion. Keep open Aames and
speirks avay from o charging baitery, as explosive hydropen pas is given
off. Turn the charger on or off unly with the charger leads connected to
ihe bartery.

stator. Hook the stator over the shift pedal. Cheek the slip
rings on the face of the rotor for oil or dirt that could
prevent the brushes from making good contact.

The most common cause of rotor failuce is over-
revving the engine. At high engine speeds, centrifugal
force on the rotor's field coil windings is considerable.
The result is fuilure of the rotor hecause the winding is
stretched and either shorted or snapped by the iremen-
dous loree. Use an ohmmeter to measure the resistunce
between the two slip rings. which should be 375 to 5.5
ohms. If the resistance is infinite. the windings have
snapped. If the reading is zero. the windings are shorted.
The resistance between either slip ring and the pole
pieces. or the core of the rotor, should be infinite.

sometimes a defect will occur only under loud. Ta
test for this. hook a 6-volt battery in series with an am-
meter; that is. connect the positive lead from the hattery
to the positive lead of the ammeter. Hold the negative
lead from the battery against one slip ring. CAUTION:

Testing HI battery voltage with a 3-valt 1C solimeter, 1 should
b 12.5 volts with no load, and should not drop below 115 solty with the

ignition and lights turmed on, .

OHMMETER

SLIP RINGS

/\

The resistunce between the slip rings of the early H1 rotor
(1969-T2) should be 3.5 (0 5.5 ohms,



Use only a 6-volt hattery. 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 fuce 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. 1€ the needle moves slowly. hold the connee-
uon unul the needle stabilizes, 11 should read 1.1 to 1.7

s Aclower reading indicates an open circut,

Another load test alsa uses a 6-volt battery. Hold the
leads of the battery across the slip rings, one 1o each ring,
for 30 seconds. Remove the battery, then measure the
resistance across the slip rings. It must be 3.5 10 5.5 ohms.
This test heats the rotor windings to near their normal
operating temperature for more realistic results.

Other rotor problems do not occur very often. but
they can be hard to find if they do. Check that the slip
fings are not loose or dented. The wires from the slip
rings 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
=000 steel wool. Very rarclv. one of the pole pieces will
twist on the core and touch the other. This will cause o
mugnetic short, CAUTION: Never insert a screwdriver or
o bar into the rotor pole pieces to Keep the erankshaft
from turning. You could twist the pole pieces. When they
ars 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)
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brushes ure 14mm (%16”) long when new. The service
limit is 9mm (34"), If either brush is shorter than this, the
brush assemblv must be rupl:luud a5 4 unil.

In order to generate electricity, the three charging
cotls must be connected together, Use an nhnurlul::r 10
check for continuity between all three coils. Remove the
lefi-side cover under the seat. then disconnect the large
plistic plug with the three yvellow wires, which are the
ones from the charging coils. Test the continuity between
each of the yellow wires and the other two, The ohm-
metershould read zero. If the reading is greater than that
between any two of the leads. the stator assembly musi be
replaced. i
TESTING THE REGULATOR

If the alternator passes the checks described above,
you must test the regulator next. because it is the next
most likely component (o break down. The basic regula-
tor check is 1o test the resistance of the coil in the solenoid
that controls the current flow to the field coil.

Remove the lel-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
hetween the brown wirg and the black one o check the
solenoid coil. The meter should register 33 to 35 ohms. If
it is greater than this. the coil has an open circuit. If it is
lower than®this, the coil has a short circuitl. In either case.
the regulator must be replaced.

If the rezulator has checked “good™ so far, remove

¥

FROM BATTERY

6 VOLT BATTERY

This test of the feld coil windings uses a 6-volt battery. Hook it in  scries with the ammeter, which should read 1.1 10 1.7 amps. CALUTION:
Tap the meter lead to the slip ring momentarily at first 1o see i the  amperige draw is godng to be too high for the meter.



176 ELECTRICAL SYSTEM SERVICE

To remove the field cofl brushes on the carly H1 (1969-72), take out
the two small screws on each side of the brushes, The brushes should be
aul lenst 4 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 a clean
flexstone or small ignition file, Clean the points thor-
oughly with a business card soaked in trichloroethylene.
Pull a dry card through the points until it comes out
clean. Now reassemble the regulator and the gliernator,
then retest the battery voltage at 4.000 rpm. [I'tgere is still
no vollage 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 repulator coil, check the resistance between the brown
and black leads. It should be 53 to 55 ohms. A lower reading indicates a
short in the coil; a higher reading, an open circuir.

i "*t—-.,: -Jﬁl ———

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
to the black wire and the positive lead in turn to each of
the three yellow wires, the blue wire. and theé red one.
The meter should read zero cach time, Now connect the
positive lead to the blue wire and the negative lead, in
turn. o cach of the vellow wires: connect the positive
lead to the red wire and the negative lead to each of the
yellow wires, in turn, Again. all the readings should be
zero, IT all these tests register infinite resistance. the bat-
teries in the meter may be reversed. Try the tests again
with the meter leads switched. 1f all the readings are now
zero, 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. Il you still have trouble,
check every wire for continuity along its entire length.
Make 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 “delta” 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 ng brushes. The field is
fully sustained by the permuanent magnets in the rotor,
which makes the S-series alternator very reliable and
inexpensive. but it is not capable of as much output as the
excited-field alternator of the early Hl models. This is
not a handicap. however, because the S-series ignition
system does not require as much power.

The rectifier has 6 diodes, It does not need 9 like the
early HI models. because there is no power tukeoff 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 (or
silicon-controlled rectifier. SCR), The Zener diode, like
all diodes. wants 10 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 cupable of
passing a current in the “wrong” dircction without being
damiged when the voltage reaches u certain point. Thus,
a Zener diode with o “breakdown voltage” of 15.5 volts is
used to sense when the alternator output reaches this
predetermined maximum. The thynistor (SCR) is a diode
that won't conduct at all untila smull voliage is upplied to
its “gate” lead. When the thyristor has been “gated” or
activated by voltage 1 its gate lead. it will pass a current

L Y



only in the forward direction. and then only 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 thyristor work together in the
voltage regulator like this: When the voltage across the
battery reaches 15.5 volis, the Zener breaks down and
conduets in a reverse direction, But it is connected to the
gate of a thyristor. The thyristor is connected to one of
the three outputs from the alternator. and it sends that
output to ground instead of through the rectifier for
charging the battery, As soon as alternator current begins
1o 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
srounds 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 thynstor
grounds the third output of the alternator. and when that
output reverses direction, il 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 starting the whole process over
again. Thus, the maximum output voltage is regulated at
15.5 volis,

TESTING THE ALTERNATOR
The basic alternator test is to check the voltage
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This is a simplified diagram of the S-series solid-state voltage
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 a voltmeter, with a
range of at least 20 volts DC, to the negative terminal of
the battery. Connect the positive lead 1o the positive
terminal. With the main switch OFF. the battery voliage
should be 12 1o 12.5 volts,

If the voltage is less than 12 volts (but greater than
10y, remove the battery, fill it with distilled water. and
then charg® 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 '3 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

WHITE |YELLOW|PINK

When the S-series alternafor outpuf rises above 15.5 volis, the
Zener diode guies the first thyristor, which shunts the output of one of
the alternutor coils to ground, When the polarity of the coll reverses, the
thyristor stops conducting; but the second thyristor has already been
guted by the fiest, As it conducts, it gates the third. When the polarity of
the second and third alternator coils reverses, those thyristors stop
comducting and the entire aliermutor ouipul goes back to the bartery. I
is «till above 15.5 volts, the whole regulation process happens over again.
Because the voliage regulutor is all-electronic with no maving parts. it
cun never wear out, though il can be damaged by heat.
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i

Test the resistunce between the yellow lead and the white lead from
the alternator stator, then between the pink lead and the white lead. The
reading miest be around | abm; il it is greater than 10 ohms, the stator
must be replaced.

[—
-

tery caps and charge the battery only in a well-ventilated
place. Charging the battery releases explosive hydrogen
gas 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 charger
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 volts. This is
because the alternator cannot Hupph enough power far
the ignition system at idle speeds. .rgdu,llh increase
engine ‘-['H.L'd to 4,000 rpm. The battery voltage should
rise o 15.5 volts, If it does not rise that far, or if it drops,
the charging system components must be checked
separatelv, as follows,

The alternator rotor is a permanent magnet, There is
no simple test of its magnetic field intensity, but only
extreme heat, on the order of 500° 1o 600° Fahrenheit,
will cause it 1o weaken.

I'he stator is checked by testing the continuity of the
charging coils. To do this, remove the lefi-side cover
below the seat and disconnect the two large plastic plugs.
each with a yellow, pink. and white wire. Conncel one
lead of an chmmeter 1o the yellow wire from the female
side of one of the plugs (the side connected to 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

%
_,___;__:--- \h

e

Testing the S-serles battery voltage with n 30-volt DC capacity voltmeter. The battery should show at least 12.5 volts with no load and

TLS volis with the lights and ignition turmed on,



little resistance here also. If either of these tests shows a
resistance of over 10 ohms. the stator assembly must be
replaced. Now remove the alternator cover on the left
side of the engine. Hook one lead of the chmmeter to the
stator frame. Touch cach 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.

If the stator assembly fails any of the above tests, 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.

I%SPECTING 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
to ground, and the large plastic plug that goes to 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
lead to the red wire and the positive lead to each of the
vellow wires, in turn. In each 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
meler 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.

IMsPECTING 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.

OHMMETER
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NEGATIVE w

HNEGATIVE TO BROWHN

. r'..

Test the Zener diode in the regulator by setting up the above
circuit. The ammeter needle must not move or the regulator is defective.

The regulator is fastened to a frame 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, Connect 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. I the resis-
tance is less than this, there is an internal short and the
regulator must be replaced.

Mow connect the negative lead of an ohmmeter Lo
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

“:‘. _"'"" ..-'.II-{
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Check the regulator with an chmmeter as described in the sccom panying text. CAUTION: Do not loosen the screws on the regulator

case, They are heat sinks for the internal parts.
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still be infinite. If it is any less in either test, one of the
thyristors is defective and the regulator must be replaced.

To test the Zener diode, connect the negative lead of
a 12-volt battery to the brown wire and the positive lead
of the hattery (o 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 its rest
position, the Zener diode is defective and the regulator
must be replaced.

The tesis described so far will detect problems in the
major charging-system components. I there are still
troubles in the charging system, you must also check the
c.'untinuil:.' of all wires and connections with an ohm-
meter. There must be no resistance whatsoever. Make
sure every soldered connection is solid and ¢lean of cor-
rosion. Check that the engine is well grounded to the
frame. NOTE: The engine in 53 models is rubber
mounied. There must be a ground wire from the chain case
cover top screw to the frame lug ar the upper rear engine
mouni. Clean all corrosion off the battery terminals, and
be sure the battery leads are making a good connection to
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 1o 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 ochmmeter. There must be no resis-
lance at all. Test the battery voltage at 4,000 rpm. If it is
over 16 volis, the Zener diede is bad and the voltage
regulator must be replaced.

H1D. H1E, H1F, H2, HZA, 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-magnel rotor that

RECTIFIER, REGULATOR

AL TEHNATDR

BIDIREC TIONAL

BILICON I:DN'I'*!QI.LEE: TEMER DNO0E

RECTIFIER CONDUCTS
1

Thiz is the current How in the H2 or H1E regulator/rectifier anit
during regulation. The process is described in detail in the exi.
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needs no external power source to activate it, There are
four charging coils in the stator, connected in pairs in
series. The two series-connected pairs are connected in
parallel. Thus, the charging coils only have two yellow
wires leading to the rectifier.

The rectifier and voltage regulator are built into one
unit in these charging systems. The rectifier/regulator
unit is & solid-state type and cannot be disassembled or
adjusted. CAUTION: Do not turn the bolts and nuts
beiween the cooling fins in this unit. They are not adjust-
ments. They are heat-dissipation points for the internal
components. I they are loosened. the components will
overheat and the rectifier/repulator unit will fail. Al-
though there are several semiconductor components in the
rectilier/regulator umit, the special components that
make up the regulator circuit are a feature of this unit,
One is the Zener diode, which like anv diode will conduct
only in the “forward” direction unless a “reverse” volt-
age greatl 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 is the bidirectional-con-
trolled rectifier, or BCR. a type of electronic switch. 1t has
a third lead called a “gate” lead. Ordinarily, the BCR will
allow current to flow through it in one direcuon 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 is removed.

To combine these two special components into a
voltage-regulated circuit, a Zéner 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 is used in place of an
ordinary diode in the rectifier circuit. The other three
diodes in the circuit are conventional. But the BCR,
when it is gated, will conduct in both directions, and the
rectifier circuit can only send half as much current to the

Testing the H1 battery voliuge with a M-volt DC volimeter. It
should be 12.5 volts with no lond, und should not drop below 11.5 volis
with the ignition and lights turmed on.



battery as a result. The other half is sent back to the
charging coils through the BCR, conducting in a reversc
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
functions in a single unit, Kawasaki has made the system
less expensive to manufacture and more reliable.

TESTING THE ALTERNATOR

If you suspect that the allernator is not charging the
battery, the first test is a voltage check of the battery with
the engine running. Connect a voltmeler across the ter-
minals of the battery without disconnecting the battery
leads. The meter must have a range of at least 20 volts
DC. The battery voltage, with the main.switch OFF.
should be at least 12 volts. 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 41 no more than a | amp-hour rate for | to 2 hours for
H? models, and 2 to 3 hours for H1 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 fHame or sparks away from the hattery. Do not
remove the charger leads while the charger is plugged in;

To check the alternator stator windings of H2 muodels, use an
atimmeter 1o measure the resistance between the two yellow wires in the
hack rubber two-prong plig.
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they will spark and can ignite the hydrogen. If the voltage
i less than 10 volts, charge the battery at no more than a
Y3 amp-hour rate for 10 hours for HZ models. and 15
hours for Hl models before continuing the test. With a
fully charged battery, start the engine. The voltage with
the engine at an idle should be 12 volts. Gradually in-
crease the engine speed to 4.000 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 to
400° to 500° Fahrenheit.

To test the charging coils, remave the left-side cover
and unplug the two-prong rubber connector with the
yellow wires, Connect one lead of an chmmeter to one
vellow wire from the alternator and the other lead to the
other yellow wire. The meter should register 0.4 ohms on
H1D/H2 systems, and 0.22 to 0.26 ohms on HIE/HIF
systems. If the resistance is higher than this, there 1s an
open circuit in the charging coils. IT it is lower, there is i
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.

YELLOW TO YELLOW
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This diagram shows how (o cheek the rectifier/ reguluior unit on H2
or HIE/HIF models with o voltmeter and an ammeter, Muke the
connections as shown and described in (he accompunving text, then
start the engine. CAUTION: Do not let any leads come loose while the
engine = running or the charging system companents will be destroved.

TestinvG 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
outpul under various load conditions (lighting, etc.) after
having determined that the charging coils are in good
condition.

Remove the left-side cover for access to the recti-
fier/regulator unit. Disconnect the red wire 1o the unil.
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 destroyed
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
thun 2 amps and the voltmeter 14.5 to 15.5 volts. These

IGNITION COIL

P

‘/IGHITION CONTACT
SWITCH APOINTS
CONDENSER G 4
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SR TER SPARK PLUG
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This s a wiring diagram of a battery/eoil ignition system. The
S-series and HIB models have three systems like this, one for each
cylinder. The only components shared by the three systems are the
battery and the point cam.

T

e = T

readings should be the same with the engine speeded up
to 3,000 rpm. With the engine at idle agan, turn on the
headlight low beam. The ammeter should read less than
5 amps: the voltmeter 12 to 13 volts, At 3,000 rpm the
readings should be less than 5 amps and 14.5 o 155
volts. If these readings are not obtained, the recnifier/
regulator unit 15 not functioning properly and musi be
replaced. NOTE: Remember to follow all the charging
Svstem tests given here, in the order in which they are given,
befare deciding 1o replace any component.

IGNITION SYSTEM

The motoreycle’s ignition sysiem has only one job
to ignite the mixture in the eylinders at exactly the
right instant to produce smooth. economical power. This
may sound like a simple job, but it’s not. The spark plugs
must operate under difficult conditions. One end 15 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 to
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-1000-valt levels
required by the spark plugs. The tming devices. points
or signal coils of the different models must work at
precisely the right instant, thousands of times every
minute, o make the engine run properly

Every ignition system has four basic components: a
pawer source, trigger or timing source, high-tension coil,
and spark plug. Some systems have more than one of
some of these basic components, but that is only to ac-
commaodate the number of cylinders that must be fired,

The power source on three-cylinder Kawasaki ig-
nition systems is cither 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 two
basic types. The S-series models and the HIB have sets
of contact breaker points very much like those used in
automohbile 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
alte"nator stator. This device sends a small pulse of cur-
rent to 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 a pair of concentrically wound coils, one
with few turns (called a primary winding), the other with
many turns (called a secondary winding). The primary
has a lead 1o the CDI unit or to the points; the secondary
has a high-voltage lead to the spark plug.

The spark plugs on all models are essentially the
same, differing only in heat range and electrode con-
figuration, except for the surface-gap plugs that were



supplied originally in the HI, HIA, and H1C models. All
these models use '2"-reach spark plugs. 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 to 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 1s there any provision for
automatic timing advance or retard under changed 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 120° intervils. 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 to 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 wirc. On the H1B. 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 ils primary winding to a
common hrown wire which goes to the main switch.

=
THREADS Exrqsen.

Plug reach is the length of the threaded portion of the spark plig
shell, If the plig reach is too short for the hole in the eylinder head, as
shiran, the spark plug will become carbon-fouled amd the correct spark
plug »ill no longer fit. It is also possible for the bottom threads of the
plug hole to be heated red hot by the combustion process, inviting
detonation and prelgnition.

D
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EVEN WITH COMBUSTION CHAMBER

This shaws the correct plug reach, All models use a 12" plug reach,
Be sure to use the right plugs.

where it is connected 10 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 arc
closed. the battery is supplying current to the primary
windings of the high-tension coil lo 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 to
jump the point gap. as if it were u spark plug. If this were

PROTRUDING mszu:a

This spark plug has too long a reach, The lust few threads on the
plug shell protrude into the combustion chamber where they will glow
i from the heat of the combustion process, inviting detonation and
preignition. Carbon will build up on the exposed threads also. and soon it
will be impassible to remove the plug. CAUTION: If you need to remove
a plug in this condition, be sure to clean all the carbon off the threads
first, o you will desiray the threads in the cylinder head.

My
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allowed. to happen. the points would soon become
burned-and pitted by the arcing. To prevent this o ¢on-
denser is connected across the points. 1t *“soaks up™ this
surge of electricity and helps preserve the points. When
“the points close again, current from the battery starts to
flow in‘the primary, rebuilding the magnetic field around
the high-tension coil in preparation for the next spark.

TiMinG THE 5-5er1ES aND HIB [Gaimion

v, There are two methods of checking the static igni-
tion ming: matching the timing marks or measucing the
piston’ mavement from TDC with a dial indicator,
Matching the timing marks is the simplest method, but it
may not be completely accurate because of production
tolerances in stamping the marks and machining the
keyways in the crankshaft and rotor. A bent timing
pointer (or shilted stator plite) can also result in incorrect
positioning of the stationary timing mark. Using the dial
indicator eliminates these inaccuracies because the
points are adjusted to open at the exact piston position
and, therelore, at the specified crankshalt angle. The dial
indicator can also be used to verify the accuracy of the
tming marks, after which thev can be used with
confidence.

MATCHING THE TIMING MARKS

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

Timing the S-series ignition with a diul gouge is more pecorde than

using the marks on the alternutor rotor, Remember (o turm (he connke one lead to any metal part of the engine (ground) and the
shaft in its mermal direction of rotation (eommterclockwise) o find the other lead to the breaker-arm spring. CAUTION: Make
Tiring point when the gnition contacts should open, sure the main switch is in the OFF position, or else the

LEFT CYLINDER FOINT SET

STATOR PLATE SCREW

RIGHT CYLINDER POINT SET

TIMING PLATE SCREW——_&&

Y f.:l;l
RIGHT CYLIMDER Tlmmﬂﬂ = ]
PRY POINTS \ =

CENTER CYLINDER TIMIMNG

PRY POINTS
TIMING PLATE SCREW

CENTER CYLINDER POINT SET
STATOR PLATE SCREW STATOR PLATE PRY POINT

POINTER

The timing marks on the HIR appear on the small rotor on the end — of the paint cam. The pointer is just below i, fastened 1o the stanor plate.
Remember to time the lefi cylinder first (the (op point set) by lnosening  the siuior plate serews, Then fime the ather iwo sets of points by
Inosening only the screws halding their timing plates to the stator plate.  The varions seis of notches in the drwing are pry points for moving the
stator plate and the two timing plates,
M
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lamp will be energized by the motorcycle’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 timing mark on the edge of the rotor toincidés with®
the pointer’s mark. If the poinis open before the marks
coincide, the ignition timing is advanced; il they open
after the marks coincide. the timing is retarded..

To adjust the ignition timing. loosen the wo serews

securing the timing plate by ' turn. Wedge a screwdriver,,

blade between the timing plate notch and the stator plate
dimples. If the timing is advanced. turn the screwdriver
clockwise to retard it; if retarded. turn the screwdriver
counterclockwise to advance it. Tighten the timing plate
screws, recheck the point gap. and then recheck thi ig-
nition timing, Repeat the procedure for the other two sets
of points. Burnish the closed point surfaces by drawing
strips of lintless paper through unul no trace of dirtor oil
is left, and then install the left engine cover.

CHECKING THE S-SERIES Ionimion Timmsc with A Dial
GAUGE

Remove all spark plugs, then screw a dial gauge
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On S-series models, look through the hole in the stator plate for ihe
timing marks on the aliernator rotor, Each set of points must be udjusted
separately. Loosen the two seriws holding the timing plate to the stator,
then move the timing plate by inserting a serewdriver between the pry
points as shown,

When the timing the H1B ignition with a dial gauge. be sure to fime  the top point set first. It is mounted direetly on the stator plate. There-
fore, changing Its timing @lso chanpes the timing of the other two sets,

Wl
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adaptor into the lefi-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 S5mm, 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
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 alternator rotor, Ifit
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 ignition should
now be timed (using the corrected timing marks) as de-
scribed in the previous section.

Alternatively, you can use the self-powered conti-
nuity lamp with the dial gauge instead of marking the

Use a small file to dress the spark plug electrodes tlat, which will
lower the plug's firing voliage requirement to make it more efficient,

stator. When the crankshafl is rotated counterclockwise,
the continuity lamp should light just as the dial gauge
indicates 2.60mm. Turn the crankshaft counterclockwise
to about 2.70mm, then turn it slowly clockwise; the light
must go out as the needle registers 2. 60mm. Be sure to
move the dial gauge to the other two cylinders to be sure
all three are timed properly,

After timing all three sets of points, replace the
spark plugs, the spark plug wires, and the ignition cover.
Be sure to get the right wires on the right spark plugs.

CHeckING THE HIB IGNImion TiMiNG with A DiaL
GAUGE

The procedure for timing the H1B with a dial gauge
is very similar to the S-series procedure described above.
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. Turn 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 caly a wire-type gauge. A fat
feeler pange will give an inaccurate reading because the inside of the side
clectrode is not flar.



the clamp screw to secure the dial gauge in this position.
Turn the crankshafl back and forth past TDC while
rotating the hezel on the dial gauge so that the needle
registers Zero just as it reverses.

Conncet one lead of a self-powered continuity lamp
1o 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 motorcycle's battery
will light the lamp.

Starting at TDC, slowly rotate the crankshaft elock-
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 not, loosen the three stator plate screws and move
the entire stator plate until the light goes out at exactly
2.23mm. Tighten the stator plate screws securely, and
then check the timing again. Now move the dial gauge 1o
the other two cylinders and repeal the procedure with the
following difference: When setting the timing of the
center and night-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.
you must inspect the components of the ignition system
as 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
the plugs are new. File the electrodes square, then regap
the plugs to 0,020 (0.5mm). Clean the carbon deposits
from inside the plug shell and from around the center
electrode. CAUTION: Never bend or stress the center
electrode or its insulator will break. If the spark plugs
have over 2,000 miles on them, you should discard them.
Spark plugs do not last long in these high-output engines.

To inspeet the points, remove the ignition cover on
the left side of the engine. Remove all three spark plugs
to make the crankshaft easier to rotate. Pry each of the
point sets open with your fingers so you can see the
contact points themselves. The surfaces of the points are
flat and smooth when they are new. After being used for
a while they become burned and pitted. If one side is
deeply pitted and the other has a mound built up on it.
the condenser is bad and must be replaced. If the points

e
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are not severely pitted, dress them flat with a clean flex-
stone or a small ignition file. Clean the points with a
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
WIrcs.

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 S (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 to 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 each 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 1o a good
ground. Turn the main switch ON; the meter should read
12.5 volis. IT 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
is in the wiring or the main swilch. Use the chmmeter to
isolate the prohlem.

Check for continuity between all connections and
across the main switch in all positions. Checking the
main switch is described in detail later in this chapter.

r'

Use & clean Hexstone or ignition point file to remove pitting and
roughness from the point surfaces. CAUTION: Ol on the igaition file
can be deposited on the polnts, to axidize and cause problems later.
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Finally, connect one lead of an ohmmeter to 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, HIA, HIC MODEL IGNITION SYSTEM

The ignition system of the HI, HIA, and HIC
models was the first CDI (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 cir-
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 volts, is fed
to a special step-up transformer which is very similar to a
high-tension coil. The 12 volts AC goes through the
pnmary 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 volts 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 crankshalt, 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 past
il, & tiny pulse of current is generated in the signal coil.
The pulse travels through two solid-state electronic am-
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plifiers which shape its wave-form and increase its
strength to make the timing more precise and reliable at
all speeds. The pulse now goes to a solid-state electronic
switch called a thyristor. It will not allow any current to
flow through itself unless it is given a signal in the form of
4 small pulse of current. The thyristor then is triggered by
the pulse from the signal coil. When the thyris o con-
ducts, it connects the highly charged capacitor o the
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 magnetic
field cuts across the secondary winding. inducing in it a
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, HIA,
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. Il 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.
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This simplified wiring diagram shows how the battery CDI of early  HI (1969-71) models works. Correct battery voltage is necessary to the
efficient operution of this system, which uses over 100 watis of electrical power at high engine speeds,



Timine THE IaNITioN SYSTEM WiTH A DAL GAUGE

Remove all three spark plugs and the ignition cover
on the left side of the engine. Screw a dial gauge adaptor
into the left cylinder spark plug hole, leaving the clamp
loose, Turn the crankshaft with a wrench until TDC 1%
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
Smn, 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
IDC while wrning 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. IT it does not, loosen the three screws
that hold the signal coil base plate to the stator plate, then

POINTER

MARK

SIGNAL ROTOR

A ."f.i'l';“.lﬁ .

' ALIGNMENT MARKSF

To time the ignition on an H1, HIA, or H1C by the marks, align the
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0.4-0,6MM
1’0.(}1‘5—15.024"1

o

When adjusting the air gap on the HI1, HIA, and HIC, be sure to
e the sipnal rotor tang closest to the signal coll to measure the
clearance. CAUTION: Do not pry on the signal coil with any kind of
o0l Tt will break.

SIGHNAL colL

mark on one signul rotor tang with the pointer. The raised lime molded
on the signal coil must align with the mark in the other tang. Maove the
signal coll by loosening the two screws holding the signal coll base plate
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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Using a dinl gouge in the H1, HIA, or HIC ignition allows one to
psition the pointer securately Tor foture ignition timing. Be sure to
check the specifications for the proper piston position: not all H1
models huve 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
und will break easily. 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”
Mow loosen the screw that holds the pointer (located at
ubout 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 can be nimed
from now on (without the use of the diul gauge) by just
matching the pointer with the mark as described in the
previous section.

T

Channeling. This is sometimes incorvectly disgnosal as crucking. It
is generally caused by exrreme heat, When the deposits cover ihe shal-
low chunnels, the rate of insulation erosion is aggravated, the spark plug
i masked, und mistiring can oveur,
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Replace the spark plugs. spark plug wires, and ig;l_%w_' 4.

tion cover. Be sure (o get the right spark plug wires on the- e
correct plugs, ot
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TROURLESHINYTING THE laNITION SysTEM—H 1L Hlﬁ.
AnD HIC MonpELs .

IT the engine does not run at all. check for a :.pujl‘-'ul
the spark plug electrodes by laving each of the spark
plugs. with its high-tension wire attuched. on the cvlinder
and trving to Kick start the engine 1f there is a spark. you
must inspect the other systems of the' agine as described
in Chapter 1. Troubleshooting. If there is no spark. or if
the engine misses at high speeds urur&lcr load. vou must
inspect the components of the ignition svstem us de-
scribed here '

A commaon part to fal in any ignition system is the
spark plug. because of the extreme cond'itions of heat and
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” (1L.Omm). Clean the carbon deposits Fom
around the center electrode. CAUTION: Never benud or
stress the center electrode or its insulator will break.

If the spark plugs ure the surface gap type. they do
not need to be cleaned or gapped. Check the surfuce of
the insulator around the center electrode for signs of
tracking. which looks like shinv. radial lines from the
center electrode to the spark plug shell. If the insalator
surface is tracked. the high voltage from the ignition coil
will “leak™ across the track before it has risen high
enough to jump the gap. NOTE: The two surface gap spark
plugs recommended for this engine are the Champion .
UL-17Vand the NGK BUHX. Generally, the UL-171 will
make the engine run more smoathlv at small theartle
openings because it has an exiended nose. However. it
rends to foud or track more casily thas the BUHX beciruse
it has only a 0.200" booster gap (seriex gap). The BUHX
has a 0.250" boasier gap so thar thé voltage seew al the
spark plug eleetrodes is higher., "

Carbon tracking. The electrically conductive deposits on the liring
end provide a low-resistance path for the high voltage, Carbon trucks are
formed snd misfiring generally accurs, o)
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Low-tempersture fouling. The wfl, woly deposits indicate incom-
Aluminum throw-off. This is an indication of preignition. Check the plete combustion. Posside casses are rich carburetion, weak fgnition,
engine to determine the extent of damage. Replace the plugs, retarded timing. or low compression.

..-u'.." .

Concentrated are. The multicolored appearance is a normal con-
dition. caused by electrical energy consistently following the same firing Cold-foul spark plug. These et fiued il deposits can be caused by
path. The arc path will generally change with deposit conductivity and *drowning™ the spark plug with raw fsel during cranking. an excessively
gup crosion. This spark plug does not need to be replaced, rich fuel/air mixture. or 3 wesk kenition svstem.

Mormal spark plug. The deposits are light tan or gray, indicating Waorn-out spark plug. This amount of clectrode wear can cause
good engine and ignition system conditions. The electrode wear in- misfiring during acceleration or hard starting.
dicates normal spark rotation,
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A UNIT
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OHMMETER

This diagram shows how to test the H1 battery CD1 A-unit with an
ohmmeter. There should be infinfie resistance no matter which way the
leads are conmected.

. Alterchecking 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 swiich. 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
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IGHITION
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12v
BATTERY
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VOLTMETER

This dingrum shows how 1o test the H1 battery CD1 B-unit with a
S00-volt D soltmeter and an ammeter. CAUTION: When the main
switchis turned on, the gray wire will be carrying 370 to 500 valts, Don't
touch it, and keep all tools away from ir.

or the engine will not run. If the voltage is less than 12,
the engine may miss at high speeds (if the charging sys-
tem is not operating perfectly).

l'o check the “A™ unit with an ohmmeter. first dis-
connect all the wires to the “A™ unit. NOTE: The “A"
unit is the box directly behind the fuel tank under the sear.
Connect the red lead from the ohmmeter to the black
wire from the “A” unit and the black meter lead to the
gray wire from the unit. The meter should read infinity.
Switch the leads and try again. There should siill be
infinite resistance between the black and gray wires.
These tests are not conclusive: therefore, if the unit fails
either one. it must be replaced. If it passes both tests, 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 to the
brown wire from the “B™ unit and the negative lead 1o
the brown wire from the main wiring harness.
CAUTION: When the ignition switch is turned on,
the gray wire will be carrying from 370 to 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 1.3 t0 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
lests, remove it from the motoreyele and take off the
cover. Four small Phillips-head screws hold it in place.

The capacitor inside the B-unit sometimes shorts ngainst the cover
us shown, Glue a piece of rubber cut from an old inneriube inside the
cover o prevent the short circuir.
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Check inside the cover to see if the capacitor (the large
light-colored cylindrical component that is placed across
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 ian
innertube on the inside of the cover so that the end of the
capacitor cannot touch the cover. Now reassemble the
unit and retest it. If it now checks good. remount the “B”
unit. If it still does not pass the voltmeter/ammeter test. it
must be repluced,

If both units check good separately. but the engine
still won't run. check the two units together. To do this,
hook all the wires together properly. Disconnect the
white wire from the battery to the fuse und 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 volis DC to the connector in the
gray wire from the “A™ unit to the “B” umit. Connect the
other lead to a good ground. CAUTION: When the ig-
nition switch is turned on. the gray wire carries 370 to 500
volis: 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 to 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-
tributor, 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 to keep moisture out of the distributor. Remove the
two screw clamps holding the distributor cap Lo the end
of the engine. Check the inside of the cap for carbon
tracks caused by internal arcing. which meun that the
insulating strength of the material of the cap has dimin-
ished and the distributor cap must be replaced.

2% DATTERY

VOLTMETER

This dingram shows how to test the A- and B-units of the HT battery
€D together with an ammeter und o yoltmeter of at least SR vanlis IR
capicity. CAUTION: When the muin switch is turned un, the gray wire
carries 370 to 500 volts, Don't touch it, or et any tools get near it
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Pull the distributor rotor straight off to check it. The
brass end will be burned but will work properly unless
hoth it and the contacts inside the cap are severely
burned. Take off the zasket and the distributor insulator.
Check the insulator for carbon tracks. The gasket must fit
the insulator and cap properly without buckhng or
stretching. If it has shrunk or shriveled. it must be
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
insulation will cause high-speed misfiring. and one of the
spark plugs will seem to foul very quickly. If one wire
needs 1o be replaced. the others should be replaced too.
CAUTION: When reassembling the distributor, be sure
to include the gasket and the insulator under the rotor. If
either is left out. the rotor will hit the distributor cap and
he damaged.

Probably the least likely part of this ignition system
to fail is the signal generator. To check the signal coil. lift
the seat. then unplug the black rubber two-prong plug
with the shiclded yellow wire, Use an ohmmeter to check
the resistance between the prong and the socket on the
engine side of the connector. There should be 300 o 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,
If there is excessive resistance. the signal coil pulse will be
reduced before it can trigger the ignition system. In either
case it must be replaced,

The magnets in the signal rotor are a permanent

A
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TRACKING

Inspect the inside of the distributor cap for “tracking.” Arcing
inside the distributor reduces ignition efficiency und leaves the carban
“tracks” seen here,

—— N
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Check the resistance of the signal coil with un ohmmeter. The
remding should be 300 to 400 ahms.

type and un]}- very high temperatures, as in o 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 a problem that
develops over a period of ime. 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
tace of the rotor near the edge. and then turn the rotor
slowly, One end of the needle must point to the rotor at
all times. provided that all three magnets are installed the
same way. If the compass needle reverses itself as you
turn the rotor. one of the magnets is reversed and the
rotor must be replaced.
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The simplificd diagram shows how the H2/H1D gnition system
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l'o check for & reversed magnet in the signal rotor, bold o CONTpALSS
near the rotor, then move it uroumd 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° too 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 sysioms occur, first be sure that the ignition s
praperly timed with a dial pauge.

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
thin one ohm, the coil can be internally shorted, If 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. 3 :
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HID AND H2 MODEL IGNITION SYSTEMS

The 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 paris
The power source for this CDI system is an alternator on
the left end of the crankshafi. It uses the same permanent
magnel rotor as the alternator for the charging system
and has two coils on the same stator as the main alter-
nator. These twao coils are one of the advantages of this
ignition system. One coil. called a low-speed coil, has a
great many turns of wire so that it feeds the ignition
system high voltage even at low engine speeds. The
high-speed coil has fewer turns of wire but less resistance
thian 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 tukes over from the low-speed coil automatically.
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The two coils put out 300 to 400 volis ACto the
rectifier unit. This is a long, narrow box mounted under
the seat with the three ignition units. The rectifier
changes the AC voltuge to DC voltage and sends it to
cach of the three ignition units through the three light
green wires, Each ignilion unil has a capacitor n i
(among other things). charged o 300 1o 400 volts by the
rectifier.

There 15 a signal generator on the left end of the
crankshaft. It consists of three signal coils on the stator
plate and a signal rotor on the crankshaft. outboard of
the alternator rotor, The signal rotor has one magnet in it
As the magnet passes one of the signal coils, a current is
senerated 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

- — —

To time the ignition on an H1D or any of the H2 models by the
marks, align the pointer with cach S mark on the rotor. then cheek that
e trailing edge of the sipnal rotor tung aligns with the mised line
molded 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 signul coils with any Kind of tool or they
will break. )
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r———HIGH SPEED

- MEDIUM SPEED

SIGMAL GEMERATCR VOL TAGE

ADVAMNCED
/'——I.l:ﬂh' EPEED
: THYRISTOR FIRING VOLTAGE
RETARDED
FORMAL
MORE LESS

TIMING ADVANCE

The H2/HIE CIM systems have an automatic electranic ignition
advance feature based on the triggering voliage of the thyristor. As the
engine spins faster, the triggering volinge is reached sooner, advancing
the timing.

tank. The current flowing through the primary winding
of the high-tension coil creates a rapidly expanding
magnetic ficld. As the magnetic field expands, its lines of
farce cut through the secondary winding of the high-

Use a dial gaoge on an HI1D or H2 model ignition system to align
the pointer wirth the L. mark for the left eviinder, the © mark for the
center cylinder, and the B mark for the right cvlinder, Then align the
penier with cach of the 5 marks to position the sipnal coils. Be sure (o
o through the entire timing procedure for cach signal coil before doing
another,

M.-h-‘-.‘-— = — =

tension coil. inducing a currentin it. Because of the preal
number of turns on the secondary winding, the induced
current has a very high voltage. as high as 36,000 volis,
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 plugs
almost never misfire,

This system also has an automatic timing 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 “mrn on” when the voltage
from the signal coil reaches a certain level. As the engine
speed rises from idle. the now-fuster-moving magnet in
the signal rotor generates a higher voltage in the signal
coil. The voltage in the coil. because it must rise higher in
the same amount of time, rises more quickly. This means
that the firing voltage of the thyvristor is reached sooner
and 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 crankshaft until the S 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 raised line molded
onto the top of the left eylinder 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 us required. CAUTION: Do
not pry on the signal coil with any kind of tool. It is very
delicate and will break easily. Move it onlv with your
fingers. When the muarks align. tighten the screws and
recheck the alignment. Now rotate the crank till the s
mark nearest the R murk aligns with the pointer and
repeat the procedure for the signal coil at 4 o'clock.
Rotate the crank again to align the $ mark nearest the €
murk with the pointer. and then repeat the procedure for
the top signal coil.

TiminNG THE [GNITION SYSTEM WITH A Diar GauGe

Remove all spark plugs. then screw a dial gauge
adaptor into the left spark plug hole. leaving the clamp
screw loose. Turn the crankshaft back and forth until
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
torth past TDC while rotating the dial bezel so that the
needle registers zero just as it reverses.

Starting 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°
BTDC) for the HID and 3.13mm (23° BTDC) for the H2
models. 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 signal rotor. If it does not, bend it
carcfully as required. Now turn the crunkshaft so that the
pointer aligns with the 5 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 as required. CAUTION: Do not
prv on the signal coil with any Kind of tool. It is very
delicate and will break easily. Move it only with yvour
fingers. Move the dial gauge o the other two cylinders
and repeat the procedure with the other two signal coils.
When the ignition is timed properly. the air gap must be
between 0.0207 and 0.0317. Replace the spark plugs.
spark plug wires. and ignition cover. Be sure to put the
right wire on each of the spark plugs.

IaxiTio% TIMING WITH A STROBOSCOPIC TIMING LIGHT
Warm the engine to normal operating temperature.
Shut it off. remove the ignition cover. and attach
stroboscopic timing light to the left cylinder spark plug
WITE,
Start the engine and have a helper hold it at 4.000
rpm. The pointer should align with the L mark. IT it does

"_' i—- 4
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not. loosen the lower left signal coil base plate mounting
screws and change the ignition timing as required. The
center and right cylinders must be timed separately.
Move the timing light leads to cach of the other twa spark
plug wires und check the iming again. The top signal coil
times the center cvlinder: the right-hand signal coil. the
right cyhinder. When the timing is properly set. remove
the timing light. check that all screws are secure. and
replace the ignition cover.

TROUBLESHOOTING
SYSTEM

As in any ignition system. the most likely part to fail
is the spark plug. Remove the plugs 1o check them. The
electrodes should be burned and rounded unless they are
new. Clean the carbon off the electrodes and the center
insulutor. CAUTION: Do not stress the center clectrode
or insulator, as the insulator can break. 1T o plug has o
broken or cracked 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. 1o | Omm (0.0407).
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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Lising a ntrubmciuplr timing light on the TIDY and M2 models allows the ignition tming advanee o be chichel, The pointer miast align
wilh fhe L. B and © marks when the light is connected to the left, right. and center plug wires respectively, with the cogine running an LK rpm.
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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. If there is a
spark at the spark plug electrodes. repeat the test with the
other two plugs. 16 all three plugs spark when the engine
i5 kicked over. check the ignition timing, and then try to
start the engine again. If it still won't run, follow the
instructions in Chapter 1, Troubleshooting, 1o test the
other systems ol the motoreyele. If one or more of the
plugs does not have a spark at its electrodes, pull the plug
from the high-tension wire and try to jump a spark from
a screwdriver inserted in the spark plug cap to the
cylinder head while kicking over the engine. If there is a
spark now. the spark plugs are faulty and must be re-
placed. If there is no spark. the other components of the
ignition system must be checked.

I'he wiring of this ignition system is very complex. It
can easily be hooked together incorrectly. Be sure that
the white wires from the signal coils go to the right CDI
uniis. Each wire 1s marked R, C. or L, for Right, Center, or
Left eylinder. 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. 1T they
are not. correct them before proceeding further by
referring Lo the wiring diagram.

The ignition units can be checked by substituting
them for cach other, as the possibility of all three units
and the rectifier going bad all at the same time 15 ex-
iremely remote. Sometimes one bad CDI wnit can
prevent the others from sparking oo, To test for this,
disconnect all three green wires from the reciifier to the
ignition units. Conneet one wire at o time and check that
cylinder for spark. IF two of the units now work and one
doesn’t, that one is bad and must be replaced

HAWALSAKI

This diagram shows how to check the resistance of the low- and
high-speed ignition stator coils on the HID/H2 igaition. The high-
spieed coil shinuld have 5 ohms of resistance: the low-speed coil. 200
ohms.

-

THREE PRONGED PLUG

IF at least one cyhnder has spark while all three
ignition units are connected to the rectifier, the CDI
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 for a sparking cyl-
inder and a nonsparking cylinder. If the bad cylinder
now sparks and the good one doesn’t, the ignition rec-
tifier 15 defective and must be replaced. If the non-
sparking and sparking cylinders stay that way, go on to
the second step

Second, reverse the high-tension leads for a spark-
ing cylinder and a nonsparking cvlinder. Switch the red
wires (from the CDI units to the high-tension coils) be-
tween the same two cylinders. Check again for spark
while tryving to kick start the engine. If the problem
has switched 1o the good cylinder. and the nonspark-
ing cylinder now works, the ignition coil for the nonspark-
ing cylinder is defective and must be replaced. If the
locations of sparking and nonsparking conditions do
not l.]mnt ¢ FldLLH go on to the third step.,

Ihird, reconnect the high-tension leads as they are
supposed to be. but leave the red wires connected as in
the second step. Switch the white wires for the sparking
and nonsparking cylinders, If the good cvlinder now has
no spark. the CD1 unit for the nonsparking cylinder
s defective and must be replaced. If the pu-hn.m stays
with the nonsparking cylinder, then the signal coil for
that cylinder is defective and must be replaced. CAU;
TION: Once you have located the defective part, be
sur¢ to reconneet the wiring properly. Failure to do so
can cause mechanical damage to the engine when it is
run.

To check the low- and high-speed coils in the stator
of the alternator, first unplug the three-pronged plug
with the blue, green, and white wires. Using an ohm-
meter. meéasure the resistunce between the blue and
green wires, which should be 5 ohms, IF it & less than §




ohms, the high-speed coil is shorted internally; 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 resistunce between the white and green wires,
which should be 200 ahms, 1 itis less than 200 ohms, the
low-speed coil is shorted internally; if itis more. the coil
has an open circuit in its windings. In cither case. the
entire stator unit must be replaced,

HIE AND HIF MODEL IGNITION SYSTEM

This ignition system is the latestin a long line of CDI
systems. It combines the reliability and high output of the
HID/H2 type of system with the simplicity 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 ils permanent magnets)
and has a single coil on the alternator stator, When the
engine is kick started. the magneis of the spinning rotor
induce a high-voltage alternating current in the winding
of the ignition’s alternator coil. The current is fed to 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
rotor) turns past the two signal coils, The two signal coils
are placed in such a manner that when the signal rotor is
positioned with one of its three projections between the
wwo coils, they will send a small pulse Lo the CD1 unit via
the single white wire. When the pulse pets to the CDI
unit. it gates a thyristor: that is. 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 jgnition coils.

On the vuter face of the alternator rotor is u set of
grounded and insulated slip rings that are contacted by a
set of five brushes; two brushes ground portions of the
slip ring arrangement and the others arc connected each
to the primary winding of one of the three high-tension
coils. The slip rings and brushes are arranged so that only
one high-tension coil will be grounded at any one ume.
So. as the thyristor conducts the charge from the CDI
capacitor to the high-tension coils. only ene of the coils’
primary windings is grounded. The others are open cir-
cuited so they do not conduct. The charge from the
capucitor builds 4 powerful magnetic field around the

AR SUPPRESSOR
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THYRISTOR LOW-TERSION DISTRIBUTSA

This simplificd disgrum shows how the HIE/HITF CDI works, The

low-tension distributor is mounted on the alternator stator plate and
uses the slip rings on the alterator rotor.
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core of the grounded high-tension coil and. as the nsing
lines of force cut across the secondary winding of the coil,
a very high voltage is induced in it. This voltuge fires the
spark plug.

The slip ring/brush arrangement used o direct 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 coil for each
cylinder in spite of the presence of a distributor.

There is 4 second “black box™ in this igmiion sys-
tem, which is connected to the CDI unit by a yellow wire
and is grounded. This is the arc suppressor. lis job is 1o
prevent the brushes from arcing to the slip ring when the
capacitor discharges.

TIMING THE HIE/HIF IGNITION SYSTEM

MarcHiNG THE TIMING MARKS

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 trathng edges
of two of the signal rotor tangs should align with the
raised lines molded onto the 1ops of the signal coils. I the
lower signal coil does not align. loosen the three buse
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.

Tu time the ignition on an HIE or HIF by the marks. align the
puinter with the second mark on the lternator rator (when rotating the
crankshaft counterclockwisel, The trailing edges of two of the signal
rotor tangs should now align with the raised lines molded on the signal
coils. Move the lower coil first by loosening the three stator plate serews.
Maove the other coil by loosening the o coil-mouniing screws, CAL -
TUON: Do not pry on (he signal oils with any Kimad of ol or thes will
break. Be sure the air gaps are 0,020 1o 00307,

i
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TIMING LIGHT

On the HIE and HIF models, the pointer and the Arst mark on the
alternator rotor must alipn when the stroboscopic timing light is con-
nected to the feft plug wire and the engine is running at 4,000 rpm. This
checks the maximum ignition timing advance.

TiminG THE IGNITION WITH A DiarL Gauge

Remove all spark plugs, then screw a dial gauge
adaptor into the left cvlinder spark plug hole, leaving the

On the HIE and HIF models, vse a dial pauge in the left cylinder
anly to align the pointer with the first mark on the alternator rotor. Turn
the crankshaft counterclockwise until the second mark on the alternator
redor alipns with the now accurately positioned pointer to st the signal
coils. Move the lower coll with the stator plate and the upper one by
itsell, CALTION: Do not pry on the signal coils with any kind of teol or
they will break. Be sure the alr gap remains at 0,020°° (o 0,030,

. ST

clamp screw loose. Turn the crankshaft with a wrench
untl TDC is indicated by the needle’s reversing diree-
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
Jjammed. Tighten the clamp screw 1o 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 nlark 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
enlire 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 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 casily. Move it only with your fingers. Tighten the
screws carefully, then check the air gap. which must be
0.020" 1o 0.030". Replace the spark plugs. spark plug

OHMMETER

7

Test the resistance tnvween the segments of the rotor slip rings with
un ohmmeter. It must be infinine.



wires, and ignition cover. Be sure to put the night wires on
the spark plugs.

laNITIoN TIMING WITH A STROBOSCOPIC TiminG LiGHT

Warm the engine to normal operating temperature.
Shut it off, remove the ignition cover, and attach 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 HIF models. If it does
not, lopsen the stator plate screws and change the igni-
tion timing as required. The other two cylinders are now
timed properly as well. When the timing is properly
sel, remove the bming light, check that all screws are
secure. and replace the igriil:um COVEr.

TROUBLESHOOTING THE HIE/HIF IGNITION
SYSTEM
If the engine will not run. you must first check for

IGNITION SYSTEM 201

spark at the spark plugs. To do this. remove the plugs one
al a time, lay them on the cylinder head with their
high-tension leads attached, and try to kick start the
engine, There should be a spark across the electrodes of
the spark plugs. IT 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 Vie” 1p‘1r}.. jumps from the screw-
driver blade 1o the head, the spark plug is defective.

Clean the carbon off the electrodes and out from
around the center electrode insulator, CAUTION: Do
nel stress the center electrode (or ils 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
(0.040"), If they now spark prnpu.,rh' check the timing
and then the other systems of the engine as described in
Chapter |, 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 eoils o the
brushes. Use alligator clips or something similar to

Test the resistance between the engine and the frame. IT it is not zero, the engine will not run properdy. The trouble is probably a poor

ground wire connection.

R : -
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ground all three coils. Now try to Kick start the engine.
NOTE: The engine will operare almost as well with all
three cotls grounded at once as with the distribietor work -
fng, but alf three coils fire all three plugs ar the same time.
One cylinder is ready to fire and does; one evlinder is near
the end af the exhanst stroke and cannot ,r‘m* the third (s
halfway through the transfer portion of the cyele and can-
nat fire either. CAUTION: Do not run the engine any
longer than necessary with the distributor bypassed in this
manner, because it puts an ¢xtra strain on the rest of the
system. One hundred miles is a safe upper limit. If the
engine runs. the distributor is at fault. and its 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
plate. These brushes are connected to the high-tension
coils. Make an alignment mark on the stator plate and on
the stator {50 that you can put the stator plate back in the
pasition 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
mutter out of the slits that separate the parts of the innet
slip ring.

T0O

P e 1o CDI UNIT

Thgon

e

4;.__5-1-#;_ i,

Mow measure the resistance between the two seg-
ments of the inner slip ring. and then from between the
independent segment of the inner slip ring and the signal
rotor (or the center of the alternator rotor). The resis-
tance should be infinite in both cases, Ifit is anything less,
the slip ring plate i¢ defective and the entire alternator
rotor must be replaced. 11 the surface of the slip rings is
pitted or scratched. vou may be able to salvage it by
polishing it with 2600 or ﬁm_n'm-.ﬂ paper. The ~l||:r ring
surface must be very smooth or il will cause accelerated
brush wear

Brush wear is easily 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 ship 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: ul:h:: the arc suppressor is
defective or the engine is not well grounded. OF these two
conditions. it is far more likely that a poorly grounded
engine has caused the pmhiLm This model has a rub-
her-mounted engine (for less vibration) and a separate

ground wire from the top screw of the chain case coverto

It Is important to test the coll thoroughly. For the first test, connect the leads of the ohmmeter to the white wire and 1o the Mack wire that
normally goes to the distributor. There should be about 1 obm of resistunce.



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 frame 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 conlacl areas
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. If it is sull greater than zero. replace the wire
and try again

To test the arc suppressor. first remove it from the
motorcycle. Measure the resistance between its yellow
and black wires. which should be 300 ohms. If it is more
or less than this, the are suppressor is defective and must
be replaced. NOTE: The engine may be run briefly with-
out the arc suppressor, but not mere than one hundred
miles.

The signal generator coils should be checked next
Remove the alternator cover, then disconnect the ground
terminal screw (black wire) for cach signal coil. With an
chmmeter, 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
in good condition. as described previously, and then
disconnect all wires to the nonsparking coil. With an
ohmmeter. check the resistunce between the white wire
and the black wire that runs from the coil 1o the dis-
tributor. The meter should read approximately one ohm.
If it is higher than 10 ohms or less than 2 chm. 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
both cases the resistance shoutd be infinite, If it 15 any
less. the coil is internally shorted and-must be replaced.

For the second coil test, connect the ohmmeter leads 1o the high-
tenston lesd and to the blpck ground wire. There should be about 1 ohm
of resistance.

-
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GROUND

For the third coll test. conneet the ohmmeter leads to the white lead
and 1o the black ground lead. There should be infinite resistance,

NOTE: This high-tension coil is different from any other
motorcyele or automobile high-tension coil because the
primary and secondary windings are separately prownded,
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.
l'o dor this, raise the seat and unplug the two-prong rub-
ber connector with the brown and orunge wires, With an
ohmmeter, test the resistance between the brown and
orange wires o the alternator. w hich should be 115
ohms. If it is not. the coil is defective and the entire stator
assembly must be replaced.

There is no way to test the CD1 unit without special
testers that are not generally available. If the system

.
BLACK TO DISTRIBUTOR

For the fourth coil test, conneci the shmmeter leads to the high-
tension Desd and 1o the black wire thal normally goes to the distributor.
There should be infinite resistance,
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To test the stator ignition coll, check the resistunce between the
brown und orunge wires from the stator. There should be 115 olims of
resistunce,

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

To change the vertical adjustment of the headlight, loosen the
meamting bolts, one on esch side, and push the headlight as reguired. To
chunge the horizontal aim, turn the small screw in the headlight rim,

dual-filament, scaled-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 miodel 10 model (1972 models and
later) but all use the same bulb and Aasher unit.

HEADLIGHT

All model headlights are dual-filament types for
high and low beams. The beam switch is in the left-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 is in-
corporated into the ignition switch on HI's from 1969
through 1971. All models from 1972 onward have a
separate headlight switch. On the 1972 HIB, HIC, and
H2, the headlight switch is in the lefi-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 to stale. but
generally speaking the low beam should be aimed
slightly to the right, and should drop about 2 in 25 feet
to avoid dazzling oncoming drivers” eves. 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 balts

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
mare to the rider’s lefl and counterclockwise to aim the
headlight more to the rider’s right. Now sit on your mo-
torcycle at the same place, 25 feet from the wall, with the
front wheel aimed directly at the cross-mark on the wall.
I'he 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,

TalLLIGHT

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 isa
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 slation.
The brake light has two independent switches: one is
operated via a spring from the rear brake pedal; the other
15 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 swilch turned on



Appustineg THE BRAKE LIGHT 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 Running Gear Service), you will have 1o
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 %" to 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
left-hand switch case. It has three positions: center for
off. lefi 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 Hl and HIA. Later model turn signals
can be modified 1o fit; only the mounting is a problem.
{The switch and wiring are already there. The alternator
and the battery are more than capable of supporting the
extra load.) The turn signal units from the 1972 H2 or 82
are the most easily adapted to the earlier H1's, and the
increased safety makes the work and expense
worthwhile,

Horx

All models are equipped with a horn mounted un-
derneath the steering stem on the frame. The horn button
is 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,

TROUBLESHOOTING THE LIGHTING SYSTEM

Bures

The most common problem in any lighting system is
tburned-out bulbs. If a lamp won't light, check the bulb
first. Remember that the headlight and taillight bulbs
must have two filaments each. If there is only one left,
then one function of the light will not be fulfilled.
CAUTION: When replacing the taillight and turn

: lenses, do not overtighten the screws. The
plastic lenses will break.

SWITCHES

* Ifa bulb is not burned out, check the wiring and the
switches [or continuity. To do this. use an ohmmeter,
First disconnect the battery leads. Now measure the re-
sistance from the center contact of the socket of the bulb
that won't light to the nearest connector on the wire that
goes 1o the switch, NOTE: Check the wiring diagram at
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HIGH/LOW BEAM
SWITCH

TURN SIGMAL SWITCH HORN BUTTON

The typical hundlebar switch is held in with tiny Phillips-hesd
serews. CALTION: The switches have spring-loaded detent balls. Do’
lose the ball or spring during-disassembly.

the end af this chaprer for the calar of the wire. The resis-
tance along the length of the wire should be zero. Ifit s
higher, the wire must be replaced. Test the resistance of
the switch by connecting the ochmmeter to the incoming
and outgoing wires of the switch, Again. the wiring dia-
gram will tell you what color wires to look for. There
should not be any resistance here either. It there 15, 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,
iry 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; iff
it hasn't, you must disassemble the switch for cleaning.
To disassemble a handlebar switch, remove the liny
screw holding the switch parts to the inside of the case.

ADJUSTER NUTS
BRAKE LIGHT
SWITCH

To adjust the resr bruke-lamp switch, loosen the nuts on ihe body of
the switch. The lump should light when the pedal Is depressed 4" to %,
CAUTION: Do not overtighten the adjuster nuts, or you may break the

switch body.,
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Ignition Switch Internal Connaction

Lead [lgnition| Grownd | H.L. | Tail |Battery] Coil
Color [ Bh/w | Bk/Y | Bl | R/W W Br
OFF e s =

ON . - ] ——a
':TJARK — S e—

T'his ix a main-switeh diageam of the HIE. It tells us that whes the
muin switch 1= tumed off, the black/white wire Is connected po the
back /yellow wire: the others are all disconnected, When the main
switeh bs turmed on, the blue wire is connected 1o (he red /white wire and
the white wire (o the brown wire, When the maln switeh is turned to the
PARK position, the black /white wire is connected to the black vellow
wire and the red/white wire is conneeted 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 spotswith
trichloroethylene or ather oilless solvent und a soft cloth.
When the contacts are clean, reassemble the swilch, Be
careful 1o include all the springs und other small parts
that came out. If parts of & switch are broken, the entire
switch case must be replaced. as parts for the switches are
not available separately,

Main SwitcH

To test the resistance across the main switch, first
decide which wires are electrically connected in the

O all models, the maln fuse is behind the Lefi-hand cover under the

different switch positions. Each wiring diagram has a
block diagram of the switch positions, Across the top-of
the diagram are the wires listed by their function and
color (af the switch). Down the side of the diagram. are
the switch positions. Fo the right of each position are
hlack bars connecting heavy dots under different wires.
In thut switch position, the wires that are dotted are
connected the same as the dots. Some wires are the same
from model to 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 Switen

The rear brake lamp switch is located on the right
side of the motoreycle on the vertical frame tube above
the footpeg. If the brake lamp does not light when the
brake pedal is depressed. check the switch by pulling
down on the spring connecting the switch 1o the bruke
pedal. If the lamp now lights. the switch needs o 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 picce of wire. If the brake
lamp still doesn™t light. the problem is 4 burned-out bulb
Or dn open circuit in the wiring to the hrake lamp. Check
with an ochmmeter all the connectors and the wires going
to the lamp for continuity. I the lump lights, the switch is
defective und must be repluced. NOTE: Sometimes
broken brake lump switch can cause the fuse to blow out
This happens when the switch adjpustment nurs are ovér-
relirened, which bréaks the switeh body, causing an inter-
nal shart circuit, - -

FroMT BRAKE Lavp SwitceH

The front brake lamp switch is located cither 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 either
can fail. If the brake lamp does not light when the brake
lever is squeezed, pull the two wires ol 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
#t burned-out bulb or an open circuit in the wiring, Check

(with an chmmeter all connectors and the wires going Lo

the brake lamp for continuity. If the bruke lamp does
light. the front brake lamp switch is defective and must
be replaced. On drum brake models. this means you
must replace the entire front brake cuble. On dise brake
madels, you must bleed the hydraulic system aftat re-
placing the switch. (For instructions on blceding the hy-
draulic system. see Chapter 6, Frame and Running Gear
Service.)

TURN S1GNALS

The i signal circuits are simple and easy to
troubleshoot if' you know how to interpret the sympioms
of fuilure. If the indicator lamp lights but does not blink
when the signals are activated, then one of the bulbs is



-

burned out or one of the signal lamp housings is not
grounded. To check for a good ground. measure with an
ohmmeter the resistance between the wall of the bulb
socket and the frame. The resistance should be zero. Any
higher reading means that the ground connection is bad.
To repair it, clean the areas where the black ground wires
attach to the frame. I 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
ohmmeter to test the resistance between the gray wire
and the brown wire with the switch in the right-turn
position. Then test the resistance between the green wire
and the brown wire with the switch in the lefi-turn posi-
tion. The resistance should be zero in both cases, IF it is
any greater in either or both positions, the switch contacts
are dirty. To clean the switch contacts, first remaove the
two screws holding the switch case to the handlebars.
Split the case halves. In one half, the switch handle is
pivoted on a small Phillips-head serew. 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 Ay out when the block is
disassembled. The spring and ball are not available
separately. Clean the brass contact surfaces with tri-
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-
tor lamp is a E'mul.'w.] wire. The gray wire goes 1o the
rlght-lumsmn..'uh.m.ul.und the green wire Lo the lefi-turn
signal circuit. Check that these wires go where they
should and that neither 1= shorted 10 srnL..m} Check the
continuity from the wall of the indicator lamp socket
through the two wires. The resistance :‘houhi be zem
through one wire and infinite through the other. Check
the center contact of the socket as well The fhh‘ldﬂtc
readings should be opposite the readings taken on the
wall of the socket. Finally, check to be sure the wires are
all connected properly according to the color codes in the
wiring diagram at the end of this chapter

The flasher unit is very reliable. but if it does become
defective, the whole system (both left-turn and right-turn
circuits) will share the problem. If both the front and rear
lamps light but do not flash. the Aasher unit is defective
and must be replaced. NOTE: The bartery must pui our ar
least 12 volts 10 make these tesis valid, 1§ none of the signal
lamps light. bypass the Aasher with a short piece of wire.
If they light now. the flasher is defective and must be
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replaced. However, if they still do not light, measure the
battery voltage, and then check the main Tuse, main
switch, and turn signal switch and wiring for open
circuits,

Maix FUsE

The main fuse 1s located behind the left side-cover
under the seat on all models. If the fuse blows, it is
because of an electrical overloud caused by a short
circuit.

When the fuse blows. think back to what happened
immediately before the fuse blew. On many models, the
engine will stop when the fuse blows, but not on the
HID, HI1E. 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 1ell you where the problem is even before you start
looking for it.

I 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 hattery
during these tests or the ohmmeter will be damaged. As
long as the resistance between the hot wire and the frame
15 zero, you have not isolated the problem. As an exam-
ple, the first wire to check is the wire o the fuse from the
positive terminal of the battery. Replace the fuse, then
hold one probe of the meter against the frame und the
other against the end of the wire that is normally con-
nected 10 the positive terminal of the battery. Check the
resistance before turning on the main switch. If'it is zero.
the short is between the battery and the main switch. If i
= mfinite. tum on the main switch. The resistance will
now drop to zero. indicating that the short is bevond the
main swilch somewhere

Check the winng diagram 10 52e what color the wires
are thal arc comnected to the winte battery wire when the
mzin swatch & wirned on. These are the wires to check
next. Disconnect them from the main switch and mea-
sure the nesstance Of cach one 1o ground, The one with
zeT0 resotance has the short crcuit in it. Now check the
WINAg diagram 322in 10 see Where the problem wire goes.
Disconnect cach ’nnmhme wire from the problem wire,
Proceed this way until you find the last wire that exhibits
the problem. which is the wire with the short circuit.
NOTE: Remember 1o discannect each wire as vou test it to
be sure you are checking a smaller piece of the total system
each rime
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214  ELECTRICAL SYSTEM SERVICE

ELECTRICAL SYSTEM SPECIFICATIONS

S-SERIES MODELS

Battery

lgnition Timing
Ignition Paint Gap
Spark Plug Gap
Spark Plug Type:

12V BAH

21" BTDC/2.60mm
0.3-0.4mm (0.012-0.016")
0.4-0.5mm {0.016-0.0207)

H10

Battery

Ignition Timing
Ignition Air Gap
Spark Plug Gap
Spark Plug Type:

12V 9AH
23" BTDC/2.94mm

0.5-0.8mm (0.020-0.031")
0.9-1.0mm (0.035-0.039")

Mormal NGK BGHCS Champion L-78 MNormal NGK BOHCS Champion L-78
Hot NGK BBHC  Champion L-B1 Hot NGK BBHC  Champion L-81
Caold NGK B10HS Champion L-67R Cold NGK B10HS Champion L-57R
Spark Plug Reach 12.7mm (1/2") Spark Plug Reach 12.7mm (1/27)
HI1E, H1F
HIHIA I Battery 12V 8AH
Battery 12V 9AH Ignition Timing 23 BTDC/2.94mm
Ignition Timing 25° BTDC/3.46mm Ignition Air Gap 0.86mm (0.025") s
Ignition Air Gap 0.4-0.6mm (0.016-0.024") Spark Plug Gap 0.9-1.0mm (0.035-0.039")
Spark Plug Type NGK BUHX  Champion UL17V Spark Plug Type: _
Spark Plug Reach 127mm (1/27) Mormal MGK B9HCS Champion L-78
Hot NGK BBHC  Champion L-81
Cold NGK B10HS Champion L-57R
Spark Plug Reach 12.7mm (1/27)
H1B A HZ MODELS
Battery 12V 9AH Battery 12V 6AH

Ignition Timing
[gnition Point Gap
Spark Plug Gap
Spark Plug Type:
Mormal
Hot
Cold
Spark Plug Reach

20" BTDC/2.23mm
0.30.4mm (0.012-0.016")
0.4-0.5mm (0.016-0.020)

NGK B9HCS Champion L-78
NGK BBHC Champion L-81
MGK B10HS Champion L-57R
12.7mm (1/2")

Ignition Timing
Ignition Air Gap
Spark Plug Gap
Spark Plug Type:
Mormal
Hot
Cold
Spark Plug Reach

23° BTDC/3.13mm
0.5-0.8mm (0.020-0.031")
0.9-1.0mm (0.035-0.039")

NGK BIHCS Champion L-78
NGK BBHC Champion L-81
NGK B10HS Champion L-57R
12.7mm (1/2")

-




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., cc .... 156.2, 249; 21.2, 346
Compression ratio . . 7.5:1 (corr.): 7.3:1 (corr.)
Claimed bhp @ rpm . 32@8600; 45@8000
Claimed torque @ rpm, Ib.-ft.

14.6@7000; 30.7@7000

swinging arm
3.00-18

Carburetion

' (3) Mikuni VM22SC; (3) Mikuni VM24SC

coil & battery
oil injection

Ignition

Oil system

Qil capacity, pt.
Fuel capacity, U.S. gal.
Recommended fuel
Starting system
Lighting system

Air filtration

Clutch

Primary drive

Final drive

Gear ratios, overall: 1

premium

kick, folding crank
12V alternator

dry treated paper
multi-disc, wet

Whesalbase, in.

Seat height, in.

Seat width, in.

Handlebar width, in.

Footpeq height, in.

Ground clearance, in.

Curb weight (w/half-tank fuel), Ib.
Weight bias, front/rear, percent
Test weight (fuel and rider), Ib.
Mileage at completion of test

...... 512: 514

TEST CONDITIONS

Aijr temperature, degrees F
Humidity, percent

Barometric pressure, in. hg.
Altitude above mean sea level, ft.
Wind velocity, mph

CYCLE WORLD ROAD TEST 215

Tnp speed (actual @8085:8397 rpm), mph 83; 95
Computed top speed in gears (28500 rpm), mph:
5th :

™ 10.26; 11.31
Engine revolutions/mile, top gear .. 5863; 5320
Piston speed (@8500 rpm), ft./min. ...... 2918
Lb./hp (160-Ib. nder)

error:
50 mph indicated, actually
60 mph indicated, actually
70 mph indicated, actually
Braking distance:

68.54: 76,30
16.45; 14.67
80.35; 89.46

terminal spead, sec.
Etandmmmlle -e. ..l

ACTE FRATION [ EMGMNE AMD ROAD SPEEDS / RPM X 100

This Cyvele Warld Road Test covers the 51 and 52 midels. Compare the 52 b.pq.'rilu:-.uir_rm. and performance here with the 53 ligures on s mext
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SPECIFICATIONS
List price
Suspension, front
Suspension, rear
Tire, front

Tire, rear

Brake, front, eff. dia. x width, in.(2) 10.02 x 1.18
Brake, rear, diameter x width, in. ... 7.1x 1.18
Total brake sweptarea, sq.in. ............ 72
Brake loading, |b./sq. in. (160-Ib. rider)

Engine, type two-stroke Three
Bore x stroke, in., mm ...2.24 x 2.06, 57 x 52.3
Piston displacement, cu. in.,cc .... 24.4°400.4
Compression ratio 6.5 (corrected)
Claimed bhp @ rpm 42 @ 7000
Claimed torque @ rpm, Ib.-ft, .... 31.2 @ 6500
Carburetion (3} Mikuni VM 26 SC
Ignition coil and battery
Oil system oil injection
L2 ST TR e R A e e s S 3.2
Fuel capacity, U.S. gal.

Recommended fuel premium
Starting system kick, folding crank
Lighting system 12V alternator
Air filtration dry treated paper
Clutch multi-plate, wet
Primary drive helical gear
Final drive single-row chain

telescopic fork
swinging arm

Bt WY, Y. s e e e e s < a i ae 9.5
Handlebar width, in. :
Footpeq height, in. 12.0
Ground clearance, in. 7.4 (at ex. pipe
Curb weight (w/half-tank fuel), Ib.

Weight bias, front/rear, percent

Test weight (fuel and rider), Ib.

Mileage at completion of test

TEST CONDITIONS

Air temperature, degrees F

Humidity, percent

Barometric pressure, in.hg. ............ 29.96
Altitude above mean sea level, ft.

Wind velocity, mph

Strip alignment, relative wind:

PERFORMANCE by

Top speed (actual @8150 rpm), mph

Computed top speed in gears (@8500 rpm), mph:
5th

Mph/1000 rpm, top gear
Engine revolutions/mile, top gear
Piston speed (@8500 rpm), ft./min. ...... 2918
Lb./hp (160-1b. rider)
Fuel consumption, mpg
Speedometer error:
50 mph indicated, actually
60 mph indicated, actually
70 mph indicated, actually
Braking distance:
Trom 30 MPh, T 5 v deaia s wine e oo i els 34
iy TR AR S 1356
Acceleration, zero to:
30 mph,
40 mph,
50 mph,
60 mph,
70 mph, sec.
80 mph, sec.
90 mph, sec.
Standing one-eighth mile, sec.
terminal speed, mph
Standing one-quarter mile, sec.
terminal speed, mph

ACCELERATION / ENGINE AND ROAD SPEEDS / RPM X 100

This Cyvele Waorld Road Test is on the 400ce 53 muodel.




SPECIFICATIONS _

CYCLE WORLD ROAD TEST 217

$1195; 51475
telescopic fork
swinging arm

List price
Suspension, front
Suspension, rear
Tire, front
Tire, rear
Brake, front, dia. x width, in.
(2) 11.5x1.5
Brake, rear, dia. x width, in. 7.1x1.4
Total brake sweept area, 5q. iN. . ... ccns 123.13
Brake loading, Ib./sq. in. (160-lb, rider) 4.75; 4.98
Engine, type two-stroke Three
Bore x stroke, in., mm
2.36x2.31, 60x58.8; 2.80x2.48, 71x63

Piston disp., cu. in., cc .... 30.4, 498; 456, 748
Compression ratio ... 6.8:1 (corr.); 7.0:1 (corr.)
Claimed bhp @ rpm 60@7500: 74@6800
Claimed torque @ rpm, |b.-ft.

42.3@7000; 57.186500

Carburetion
(3) Mikuni VM28SC; (3) Mikuni VM30SC
capacitive discharge
oil injection

Ignition

Oil system

0il capacity, pt.
Fuel capacity, U.S. gal.
Recommended fuel
Starting system
Lighting system

Air filtration

Clutch

Primary drive

Final drive

Gear ratios, overall:1

premium

kick, folding crank
12V alternator

dry treated paper
mu lti-disc, wet

10.01; 8.64
15.89; 12.75
Wheelbase, in.
Seat height, in.
Seat width, in.
Handlebar width, in.
Footpeg height, in.
Ground clearance, in.
Curb weight (w/half-tank fuel), Ib. .
Weight bias, front/rear, percent 45.5!54 5; 461"54
Test weight (fuel and rider), Ib. ...... 535: 614
Mileage at completion of test -

TEST CONDITIONS

Ajr temperature, degrees F
Humidity, percent

Barometric pressure, in. hg.
Altitude above mean sea level, ft.
Wind velocity, mph

Tnp speed Iar:mal @8085:8397 rpm), mph 83; 95
Top speed (actual @7490;6382rpm),mph 106;107

14. 15—16 76

Engine revolutions/mile, top gear .. 4251; 3689
Piston speed tBTEN' 6800 rpm), ft./min.
. 2287 23'“]

.-- 1331:1283
tnrmlrdq:-:l mph -........ 97.29; 99.55

ACCE FRETCH | FMCIME AND ROAD SPEEDS / RPW X %00
= <

This double road test from € e Warkd Magazime, covers the S0ce HIE and the 750ce H2ZB.
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SPECIFICATIONS

List price

Suspension, front

Suspension, rear

Tire, front

Tire, rear

Brake, front, eff. dia. x width, in. ..
Brake, rear, diameter x width, in. .....
Total brake swept area, sq. in. 98.9
Brake loading, Ib./sq. in. (160-lb. rider) . ... 6.60
Engine, type two-stroke, Three
Bore x stroke, in., mm 280x 248, 71 x63
Piston displacement, cu. in.,
Compression ratio

Claimed bhp @ rpm

Claimed torque @ rpm, |b.-ft.
Carburetion

lgnition

Oil system Injectolube
0il tank capacity, pt 4.2
Transmission oil capacity, pt. . ............. 3
Fuel capacity, U.S. gal. .. ..cvvvrnevnnnns 4.5
Recommended fuel premium
Starting system kick, folding crank
Lighting system generator
Air filtration dry, paper
Clutch multi-disc, wet
Primary drive straight-cut gear
Final drive 530 single-row chain

.11.22 x 165
7.9 x 1.4

- . B2, ‘I 6500
(3) 30mm Mikuni

Wheelbase, in.

Seat height, in.

T T T B | T e A e R ‘HJ 5
Handlebar width, in. ..........co0vvrus. 325
Footpeg height, in. .............c0un... 13.0
Ground clearance, in.

Front fork rake angle, degrees

Trail, in.

Curb weight (w/half-tank fuel), Ib.

Weight bias, front/rear, percent

Test weight (fuel and rider), Ib. ........... 653
Mileage at completion of test

TEST CONDITIONS

Air temperature, degrees F
Humidity, percent

Barometric pressure, in. hg
Altitude above mean sea level, ft.
Wind velocity, mph

Strip alignment, relative wind:

Fhe T30ce H2C is covered In this road 1est from ¢ velfe World Maga:ine. Performance dilferenees

are due 1o eshanst system changes to lower soimid levels

PERFORMANCE

Top speed (actual @ 6800 rpm), mph

Computed top speed in gears (@ 6800 rpm), mph
bth

Mph/1000 rpm, top gear
Engine revolutions/mile, top gear
Piston speed (@ 7500 rpm), ft./min,
Lb./hp (160-Ib. rider)
Fuel consumption, mpg
Speedometer error:
50 mph indicated, actually
60 mph indicated, actually
70 mph indicated, actually
Braking distance:
from 30 mph, B i s s e i 28.0
from B MPH FC. s s i e 121.0

Acceleration, zero to;
30 mph, sec.
40 mph, sec.
50 mph, sec.
60 mph, sec.
70 mph, sec.
80 mph, sec.
890 mph, sec.
100 mph, sec. 13 2
Standing one-eighth mile, sec. ............ 1.7
terminal speed, mph
Standing one-guarter mile, sec.
terminal speed, mph

ACCELERATION / ENGINE AMD ROAD SPEEDS / RPM X 100

between this test und the one on the previous page
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For Kawasaki owners all over the coun-
try, this comprehensive guidebook will
show them how they can keep their motor-
cycles in top shape the year round. Writ-
ten by noted experts In the field of cycle
repair, the book’s practical and workable
instructions make caring for the delicate
machinery of the motorcycle a cinch, with
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 to isolate the trouble before be-
ginning to disassemble the mechanism s0
he can know what to look for and save
time. The book then goes on to advise
Kawasaki owners on such vital fungtions
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 ditferent types
of transmissions, overhauling the front
forks, and servicing all the alectrical equip-
ment.

The authors cover the fuel, engine,
power train, running gear, and electrical
systems for the Kawasaki three-cylinder

“*  psAKITHREE-CYLINDER REPAIR AND TUNE-UP GUIDE
50ce, 400cc, 500cc, and 750cc
by Raymond H. St. John and Harold T. Glenn

With Selected Cycle World Road Tesls

models through 1975: 250cc, 350cc, 400cc,
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 employad by Kawasaki
Motors Corp., WSA., 852 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 enthusiastie, firsthand in-
volvement in motorcycles.

One of the most highly respected writers
imthe automotive field, Harold T. Glenn is
the author of more than fifty repair guides
and books about vehicles, including
Glenn's Hond& Guide, Glenn’s Suzuki
Guide, and Glenn's Complete Bicycle
Manual.

GLENN'S FAMOUS MOTORCYCLE MANUALS

GLENN'S HONDA

TWO-CYLINDER REPAIR AND TUNE-UP GUIDE

by Harold T. Glenn

Govers models 125cc, 160cc, 175¢c¢c,
250cc, 305¢c, 350cc, 450cc. Complete
troubleshooting and repair manual. 224
pages.

GLENN'S SUZUKI

ONE-CYLINDER REPAIR AND TUNE-UP GUIDE

by Charles W. Crawford and Harald T. Glenn

Caovers models 50cc, 55cc, 80ce, 90cc,
100cc. 120cc, 125¢e, 250cc, 400cc. 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 500cc, 850cc, 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 90ce, 100cc, 125ce, 250cc,
360ce, 500cc. Complete troubleshooting
and repair manual. 176 pages. .

CROWN PUBLISHERS, INC.
419 Park Avenue South, New York 10016

ISBN: 0-517-523450




