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Chapter 1
TROUBLESHOOTING

Troubleshooting can be defined as the systematic search for the cause of a pitigdwmy to efficient
troubleshooting is the word "syghatic”. When one is looking for a problem, there is always a best place to
start, depending on the symptonThe symptoms are the effects of the problem that you feel, hear, see, or
smell. As an example, if the engine won't start, that is a sympfbine. problem could be quite a few things,
but by approaching things logically, all the possibilities except one can be elimifdtedast remaining
possibility is then repaired and you are on your way.

There are three things an engine must have in oodent (1) fuel, (2) compression, and (3) ignitiokny
problem with the engine can be traced back to one of these three systems.

FUEL

Fuel system problems are caused by either too much fuel or not enthglamount of air the engine receives
is directl related to the amount of fuel.oo much air shows up as too little fu®&lot 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, nagsexplored.

The most important thing is to be sure there is gasoline in the fuel Mare engines have stopped more times
for this reason than any othdxext, be sure fuel is getting to the carburetd?sll the fuel lines off the
carburetors, onat a time, and see if fuel runs out of theBAUTION: Gasoline can be an extreme fire

hazard. Catch the fuel in a container, especially if the engine is hot., or the fuel may ignité.the fuel

flows for a while and then stops, there may be a pluggetin the fuel tank cap or something in the tank
floating over the fuel cock and shutting off the floWwo check this, remove the cap and blow back through each
of the carburetor fuel linesYou should be able to hear bubbling in the tank.



If the engine won't start. there may not be any fucl reaching the
carburctors, To check. remove the sediment bowl, hold a container
under the fuel tap, and then turn the lever to the O (On). R lRl'“‘f“‘)- or
PRI (Prime) position. CAUTION: Do not allow pasoline to \pl|.| nu:r
hot engine parts, because of the danger of fire. Be sure the main switchis
fumed off.

Too much Gel is a less frequent problem, but an engine can be flooded by thetaadldystem when starting.

A sticking float valve needle will allow the fuel to flow out of the carburetor overflow tubes into the valley in
the upper engine cas€AUTION: If the carburetors are overflowing, turn the fuel cock lever OFF or be
sure it is not in the PRI position. Fire danger is extreme; do not attempt to start the engine until the fuel
spill has dried up. A flooded engine must be dried before it will staRemovethe spark plugs, leave the fuel
cock and ignition turned OFF, and operate the kickstarter about ten times with the throttle widRe&fitehe
spark plugs.Then try to start the engine, but leave the fuel turnedibthe carburetors overflow agaithey
must be removed and the float system repaifed.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 prdiilemext sourcef most
prevalent problems is the ignition system, which consists of a primary circuit (low tension) and a secondary
circuit (high tension).lt is necessary to perform some basic tests to isolate the problem.

First you must eliminate any problems in thesmntroublesome part of any ignition system, the spark pling
plug insulator can be cracked, the gap can be excessively wide or bridged, or the spark plug can be fouled
because of excess gas, oil, or lack of a egtsion sparklf the spark plug i®bviously defective or dirty,
replace it and try to start the engine.

If the engine still won't start, remove the plug again and check out the rest of the ignition system by connectir
the plug wire to a plug known to be godday the plug on the head akitk start the enginelf 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 engineHold the wire about 1/4" away and a good spark should jump; otherwise the ign#iemsy

is faulty.

If the engine won't start, or if it runs on only two cylinders, one
spark plug may be partially fouled. To fire 2 fouled plug, pull the plug cap
partway off the top of the plug and try to start the engine. This creates a
series gap which forces the ignition system to produce a higher voltage
output to that spark plug. After the plug is cleared, be sure to replace the
plug cap, because the ignition coil can be damaged by prolonged use
under this high-load condition.




Crank the engine slowly and make sure that the contact points (orstéreeSand H1B models) are opening
and closing and that the gap appears norfhé air gap on CDI models should be about 0.020 inch.

If there Is no spark at the spark plug, remove the cap and insert a
screwdriver in it. Hold the serewdriver about '4" from the cylinder head
and operate the kickstarter. Now if there is a spark the spark plug is
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defective.
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To check a spark plug. pull off the cap. remove the spark plug from
the cylinder head, reconnect the cap, lay the spark plug shell on the
eylinder head fins, and operate the kickstarter. A blue spark between the
plug electrodes should be seen, CAUTION: Don't lay the plug near the
open spark plug hole, or the fuel mixture inside the cylinder may be
ignited.



COMPRESSION

If the ignition and fuel systems check out, test the compression by removing the plugs and cranking the engin
while holding your thumb over one of the spark plug holEse compression should force your thumb off the
hole. If a compression gauge is availalilee reading should be 20 psi minimum.

If the engine has insufficient power, it may be caused by low com-
pression. To check the compression, warm up the engine, remove all
three spark plugs, and screw a compression gauge into one plug hole. Be
sure the main switch is turned off, the throttle wide open, and then
operate the Kickstarter vigorously. The compression gauge should build
up to over 100 psi on H-series and S1 models, 90 psi on S3 models, and
100 psi on S2 models. There should be no more than 14 psi variation
between any two cylinders.

In a twostrokecycle engine, the crankcase must be completely sealed, because it is an essential part of the f
system.To check this, set the pistons, one at a time, at bottom dead center, and then hercaxeutetor.

Hold your palm over the intake ports and blow compressed air into the exhaustigbespressure drops, the
seals or gaskets are at fault and you will have to disassemble the ed@me&. This test is not valid on the H
series enging unless all the intake ports and the other two exhaust ports are plugged.



TROUBLESHOOTING
CHART

CAUSES

OlL WEAK

SPARK PLUG HEAT RANGE INCORRECT

BATTERY CHARGE IS LOW(BATTERY CDI, S-SERIES AND H1B)

SHORT IN MAIN WIRING HARNESS

TUSE CLOGGED

CRANKSHAFT SEAL LEAKING

OlL PUMP INCORRECTLY ADJUSTED

SHIFT CAM OR SELECTOR PARTS WORN

DEFECTIVE BRAKE LAMP SWITCH

RINGS, PISTON OR CYLINDER WORN

BRAKE (S ) DRAGGING

CONTACT POINT GAP INCORRECTLY ADJUSTED(S-SERIES~HI1B

VENT HOLE IN GAS TANK CAP CLOGGED

CLUTCH SLIPPING

@ cATTERY POSITIVE LEAD SHORTED

YLINDER HEAD GASKETS LEAKING




HARD STARTING TROUBLESHOOTING CHART

Troubles and Causes
1. Fuel system troubles

la. Gasoline tank empty

1b. Fuel line pinched or restricted

1c. Fuel valve turneaff or restricted

1d. Crankcase is floodedl'he engine will seem to be locked up because the piston is trying to compress the
liquid gasoline rather than a fuel/air mixtur€ AUTION: Do not try to start an engine in this condition, or
major engine damage will result. Drain the excess gasoline.

le. Carburetors improperly adjusted

1f. Carburetor jets restricted

1g. Carburetor float levels incorrect

1h. Carburetor float valves stuck open or closed

1li. Carburetor slides stuck open

1j. Coldstart lever used when engine is warm

1k. Throttle opens when colstart lever is usedNOTE: The coldstart jets function best when the
carburetor throttle valves are in the closed position.

1I. Cold-starting jets not opening
2. Ignition problems

2a. Spark plugs defective

2b. Spark plugs fouled, bridged, wet, or worn

2c. Contact point surfaces oily {&ries, H1B)

2d. Contact point gaps incorrect-&ries, H1B)

2e. Condenser shorted {&ries, H1B)

2f. Ignition cal defective

29. Air gaps incorrect (CDI models)

2h. CDI units defective (CDI models)

2i. Signal colils defective (CDI models)

2j. Ground brushes defective (H1E, H1F)

2k. Low-speed coil defective (H2 models, H1D)
3. Compression problems

3a. Crankshaft seals pushed out of crankcd$®TE: This usually occurs when the crankcase is flooded
and the engine is forced to compress liquid gasoline.

3b. Cylinder base gaskets installed backward

3c. Piston rings broken
4. Transmission problems

4a. Clutch slipping

4b. Kickstarter ratchet slipping



ERRATIC PERFORMANCE

This is probably the most common complaint about a motorcyelenany cases, this involves no more than
the engine running rough or a higheed misfire Reading thespark plugs can be a valuable tool hdfehe
plugs are fouled or badly worn, replace them and run the engine for a few hksremove the plugs and
have a close look at thenThey should be a light brown cololf. they are white colored, the eing is running
lean or hot.Blackened plugs can be running too rich or can be too cold for the engine.

To check whether misfiring or erratic running at high speed is caused by a fuel or ignition problem, back off tf
throttle slightly. If the engine isich, it will pick up speedNext, slightly choke the engine; if it is lean, it will
pick up speedIf choking or backing off the throttle doesn't help, the problem 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
1c. Water in fuel valve or carburetor float bowls
2. Ignition problems
2a. High-tension wirirg defective
2b. Spark plug gaps incorrect R WATER BUBBLES
2c. Spark plug heat range incorrect o :
2d. Spark plug reach incorrect
2e. Intermittent short circuit in main wiring harnes
2f. Contact point pivot binding or worn {&eries,
H1B)
2g. Contact poinsurfaces oily (Series, H1B)
2h. Colil defective
2i. Condenser defective {&ries, H1B)
2j. Main switch defective
2k. Air gap incorrect (CDI models)
21.  CDI units defective (CDI models)
2m. Ground brushes oily or dirty (H1E, H1F)
2n. Engine not properly grounded (S3, S3A, H1E,

H1F)
20. Signal coils defective (CDI models)
3. Compression problems ('Nni’.‘]:he‘henguw runs erratically at high speeds or large throttle
. a5 ¢ Chuse ' or | N Ta o " < "
3a. Crankshaft seals leaking sediment bowl fros ¥ be water in, the fuel. To check, remove the
3b. Cylinder b k leaki fucl. If the rom the fuel tap and look for water bubbles under the
. Yln .er ase gas ets lea Ing will; | iere is any sign of water, druin the fuel tank completely and refill
4. Lubrication system problems ciean gasoline, Also clean the carburetor float bowls, after remov-

’ ing them,
4a. Incorrect oil type

4b. OIil pump cable incorrectly adjusted



ERRATIC LOW -SPEED PERFORMANCE TROUBLESHOOTING CHART

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

This spark plug has the co
insulator is light tan to brown in"c::;:mt range. The ceater clectrode



INSUFFICIENT POWER AND/OR OVERHEATING

Lack of power in a twestroke cycle engine can be causgdubrication and mechanical problems in addition
to fuel, ignition, and compression problent3uite often, overheating will also be associated with insufficient
power. The largest single problem in tvgroke engines is heaRiston seizure and desttion of the engine
can be the result of runaway he8e sure there is oil in the oil tank and check the oil pump adjustment.

Check for obvious mechanical problems, such as a slipping clutch or dragging bxaesheck for an
excessively tight drivehain or low tire pressure.

Remove the spark plugs and check their conditibthe plugs appear to be running lean (hot), check the fuel
lines and the carburetors for restrictionsthese are in good shape, check for leaking cylinder base gaskets or
crankshaft seals.

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

SLUDGE

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



INSUFFICIENT POWER TROUBLESHOOTING CHART

Troubles and Causes
1. Fuel system problems
la. Cold-start jets open
1b. Air cleane dirty
1c. Air cleaner intake restricted
1d. Fuel tank vent clogged
le. Carburetor main jets loose
1f. Carburetor jet needle clips loose
1g. Carburetor jets wrong size
1h. Operating without air cleaner (lean mixture)
li. Exhaust sgtem clogged
1j. Carburetor float bowl vents clogged or restricte
1k. Fuel valve filter screen restricted
2. Ignition problems
2a. Ignition timing incorrect
2b. Spark plugs fouled or worn
2c. Spark plug gaps incorrect
2d. Spark plug hat range incorrect
2e. Coil(s) defective
2f. Contact point gap incorrect{&ries, H1B)
2g. Contact point pivot binding or worn {&eries,
H1B)
2h. Wire from contact points or CDI units to coils
shorted or grounded
2i. Poor electricatonnection in the ignition circuit
2j. Main switch defective
2k. Condenser defective {&ries, H1B)
21. Air gap excessive (CDI models)
3. Compression problems
3a. Piston seizure
3b. Piston, rings, and cylinder bore wore excessive
3c. Crankshaft seals leaking
3d. Cylinder base gaskets leaking

3e. Cylinder head gaskets leaking If the engine has insufficient power, reduced fuel flow may be
i caused by a restricted fuel tank cap vent. Blow through the vent to check
3t Cy“nder heads Warped for restriction. If necessary, use compressed air to free the vent.

4. Lubrication system problems
4a. Oil of improper type
4b. Oil pump cable disconnected
4c. Oil pump defective.NOTE: A simple check for oil pump condition is to touchHfiti is too hot to hold
your finger on, then it is not operating properly.
4d. Oil pump cable incorrectly adjusted
4e. Ball check valve in oil supply line restricted
4f.  Oil tank vent hge pinched
4g. Transmission oil of wrong viscosity
5. Mechanical problems
5a. Clutch slipping
5b. Brakes dragging
5c. Wheel bearings not lubricated properly



5d.

Drive chain adjusted too tightly

5e. Tire pressure too low

ENGINE OVERHEATIN G TROUBLESHOOTING CHART

Troubles and Causes
1. Fuel system problems

la.
1b.
1c.
1d.
le.

1f.

1g.
1h.

Fuel valve restricted

Fuel valve filter screen dirty

Fuel lines pinched

Carburetor jets too lean

Carburetor float levels too low

Operating witlout air cleaner (lean mixture)
Carburetor manifolds leaking air

Gas tank cap vent restricted

2. Ignition problems

2a.
2b.
2C.

Spark plug heat range too hot
Spark plug reach incorrect
Ignition timing incorrect

3. Compression problens

3a.
3b.
3c.
3d.

Excessive combustion chamber deposits
Cylinder base gaskets leaking

Cylinder head gaskets leaking
Crankshaft seals leaking

4. Lubrication system problems

4a.
4b.
4c.
4d.
4e.

4f.

4q.
4h.

Oil viscosity incorrect

Improper oil type

Oil pumpcable incorrectly adjusted

Oil line check valves restricted

Oil tank vent hose pinched

Oil channels blocked by cylinder base gaskets
Oil line banjo bolts restricted

Oil filter clogged

5. Mechanical problems

5a.
5b.
5c.

Chan adjusted too tightly
Brakes dragging
Tire pressure too low

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



EXCESSIVE SMOKING

The twostrokecycle engine does not have oil in its crankcase as thestmkecycle engine doesThe

incoming fuetair mixture is first drawn into the crkoase and compressed there before going to the combustion
chamber.Qil is injected into the engine behind the carburetor and mixes with the fuel mixture to lubricate the
internal engine parts.

Some smoking from the exhaust in a tstookecycle engine isiormal for proper operatiorExcessive
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 :
point. If the pump is OK and you are using the correct oil, the crankshaft seals can be deféusweall

allow transmission oil to be sucked into the crankcase and bu@teetk for this by noting whether the
transmissionloses oil between changes without legkon the ground.
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Excessive smoking can be caused by an incorrect oil pump setting.
To check, remove the oil pump cover and look at the alignment of the
marks on the lever and pump boss with the throttle at idle. To change the
setting, tum the pump cable adjuster under the fuel tank (except on l!l
models, where it is at the pump). If H1, HIA, HIB, or HIC models still
smoke excessively, the pump can be set at full throttle so that the dot
noted on the lever is aligned with the mark on the pump boss. CAU-
TION: Do not set the oil pump on any other models in this fashion. The
engine could seize beeause of insufficient lubrication.



EXCESSIVE EXHAUST SMOKE TROUBLESHOOTING CHART

Troubles and Causes

1. Engine lubrication system problems
la. Oil pump cable incorrectly adjusted
1b. Oil pump cable binding
1c. Oil pump lever does not return to idle positwhen engine is idling
1d. Oil line check valves stuck open
le. QOil of incorrect viscosity or type
1f. Oil pump OGrings leaking

2. Compression problems
2a. Crankshaft 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 breaksThe spark plugs are the first places to look for a cgecks of aluminum on thesulators
are a sign of piston damage fromejgnition.

Copper flakes on the insulator come from the conne
rod bigend bearing and thrust washeheck the plug
closely for a lean conditionThe plugs should be a ligh
brown color. A plug that is white or blistered is runni
too hot and rast be checked to be sure it is of the col
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 endj|
held against your ear or using a rubber hose for the
purpose.

EXCESSIVE ENGINE NOISE
TROUBLESHOOTING CHART

Troubles and Causes
1. Excessive engine noise
la. Piston seizure
1b. Piston rings stuck in ring grooves
1c. Pistonto-cylinder clearanes excessive
1d. Piston rings broken
le. Piston ringto-ring groove clearances excessive e
1f. Cylinder head gaskets leaking -z?,.',..,.,' :
1g. Exhaust pipgo-cylinder flanges leaking

1h. Exhaust pipgo-muffler joints leaking To determine the source of engine or transmission noise, usc a
1i. Rotor hitting coils m alternator screwdriver as a listening device. Hold your thumb over the ¢nd of the

1i. Crankshaft . d beari handle with the first joint of your thumb in your ear. When the blade end
- rankshatft or connecting ro earings worn of the screwdriver is hield solidly against different engine parts, the noisc

1k. Connecting rod smaknd needle bearings or can be isolated.
pistonpin holes worn



11. Muffler baffles loose
1m. Carburetor slides worn
2. Excessive engine vibration

2a. Piston seizure
2b. Engine mounts loose

2c. Engine mount rubber bushings deteriorated (S3, S3A, H1E, H1F, KH500)

2d. Engine mount shims missing
2e. Connecting rods bent

2f. Crankshaft or connecting rod bearings worn

2g. Crankshaft out of balance
2h. Alternaor rotor out of balance or loose

EXCESSIVE DRIVE TRAIN NOISE
TROUBLESHOOTING CHART

Troubles and Causes
1. Excessive clutch noise

la. Transmission oil too thin

1b. Primary pinion gear nut loose

1c. Clutch hub nut loose

1d. Primary gear backkh excessive

le. Clutch housing fingeto-friction plate tab
clearance excessive
2. Excessive transmission noise

2a. Transmission oil too thin

2b. Transmission oil too low

2c. Transmission gears worn or chipped

2d. Transmission shift forkgalled

2e. Transmission shaft edokarings worn
3. Excessive drive chain noise

3a. Chain adjusted too loosely

3b. Chain and/or sprockets worn

3c. Chain needs lubrication

EXCESSIVE FRAME NOISE
TROUBLESHOOTING CHART

Troubles and Causes
1. Front end noise

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

la. Front fork slider bushings worn (H1, H1A, H1C, S1 models;S2)

1b. Front fork oil too low

1c. Front fork tripleclamp bolts loose
1d. Front fork inner tube bent or galled
le. Front wheel bearings worn or loose

1f. Front forksteering head bearings out of adjustment

1g. Handlebar control cables chafing
1h. Handlebar control levers loose
li. Gas tank mount broken

2. Rear end noise
2a. Side covers loose
2b. License plate loose
2c. Tail lamp bracket loose



2d. Rear fender section loose

2e. Rear shock absorbers worn

2f. Rear shock absorber mount bushings worn

2g. Rear wheel rubber drive damper damaged

2h. Chain adjuster broken

2i. Rear wheel bearings loose or worn

2j. Tire rubbing againatinderside of fender or frame
2k. Oil tank mount broken

FRAME AND RUNNING GEAR PROBLEMS

Troubles associated with frame and running gear generally show up as poor handling, excessive tire wear, o
inadequate brakingPoor riding quality can be causeddsfective shock absorber$he oil in the front forks
should be replaced according to schedule, or the riding quality will suffer.

Poor braking can result from wear in the brak¢uating mechanism or from rusted pafsagging drum
brakes are alwaysethresult of weak return springs or too tight an adjustm@rgcraping 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
1b. Front fork alignment incorrect
1c. Frame bent
1d. Swingarm bent
le. Spokes loose
1f. Wheel rim bent
1g. Incorrect rear wheel spacers
2. Ride is too soft
2a. Fork springs weak
2b. Fork oil too low
2c. Tire pressure too low
3. Ride is too harsh
3a. Front fork oil level too high. CAUTION: It is
possible to ruin the front fork inner tube seals by using
too much oil. AN 20
3b. Chain adjusted too tightlyNOTE: If the chain is to ‘i‘ma 7

tight, it relieves the rear shock absorbersrr having to S
support the motorcycleln effect, you are using the drive B - , 1
chain as a spring.

3c. Tire pressure too high 1 A
4. Handlebars do not align with front wheel »

4a. Fork triple clamp loose P; \\||‘

4b. Inner fork tubes bent
4c. Handlebar bent

5. High-speed chassis vibration
5a. Wheel out of balance T'o cheek the front wheel's alignment with the handlebar, look down
5b. Wheel not true on the motoreyele from directly above. Note whether the misalignment
5c. Tire bead not fully seated on wheel rim is duc to a twisted front fork assembly or because the handlebar is bent.
5d. Wheel bearings worn



6. Unsure cornering
6a. Rear swingarm pivot nut loose
6b. Rear swingarm pivot bushings worn
6¢. Front fork steering bearings excessively loose
6d. Tires worn
6e. Tires not broken in
6f. Tire pressure incorrect
6g. Front or rear suspension in need of repair

BRAKE PROBLEM TROUBLESHOOTING CHART

Troubles and Causes
1. Brake does not stop mtorcycle normally
la. Brake lining worn
1b. Front brake cable frayed or binding (H1, H1A, H1C, S1 models, S2)
1c. Rear brake actuating mechanism obstructed
1d. Front brake hydraulic system needs bleeding (disc brake models)
2. Brake drags
2a Operating cable binding or frayed
2b. Lack of lubrication of cable, camshafts, handlebar lever, or foot pedal
2c. Rusty linkage
2d. Handlebar lever pivot nut adjusted too tightly
2e. Brake shoe return spring weak
2f. Rear wheel actuatingd bent or binding
2. Brake noise
3a. Torque link loose
3b. Brake drum or disc dirty or rusty
3c. Brake lining worn
3d. Brake lining dust in brake drum
3e. Brake lining glazed
3f. Not enough chamfer on leading edge of brake lining
3g. Brake shoe return spring broken
3h. Brake pad shims missing
3i. 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 brad@mshaft



CLUTCH PROBLEMS

Clutches are all wet, multiplatdisc types. with varying numbers of platéhe 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
smoothy to the drive mechanism when the rider wishes to move forw@iuatch action must be smooth but
positive

The best preventative maintenance for clutches is to maintain the correalafyesljustment Generally, there
should be about 1/2" of lever movent at the outer end of the handlebar lever before the ehatclating
mechanism begins to move the clutch paftso much free play will cause difficulty in shifting because the
clutch will not disengage completelynsufficient free play can cause tbl@tch to slip and eventually destroy
itself.

NOTE: Even though the owner manual specifies 30W motor oil, it is not the best or even a good thing to use
your transmissionModern motor oils are filled with additives that your clutch may cause thehdatslip.

Dino based, 80W gear oil is a better alternativeany may think 80W gear oil would be thick like syrup... not
s0. 80W gear oil is similar to 30W motor oil in viscositgny dino based 80W or 85W gear oil with a-&L

rating is suitable.

CLUTCH PROBLEM TROUBLESHOOTING CHART

Troubles and Causes
1. Clutch drags when disengaged
la. Transmission oil too thick
1b. Transmission oil of improper type
1c. Clutch adjustment incorrect
1d. Clutch springs plate warped
le. Clutch springs ofinequal tension
1f. Clutch steel or friction plates worn
1g. Clutch hub or housing splines worn
2. Clutch slips under load
2a. Oil of improper type
2b. Clutch adjustment incorrect
2c. Clutch spring tension weak
2d. Clutch friction plaés worn
2e. Clutch pressure plate warped
2f.  Clutch hub or housing splines worn



TRANSMISSION PROBLEMS

The most common complaint concerning transmissions is a difficulty in engaging a gear or in jumping out of
gear. When transmission parts we#rbecomes more difficult to shift properly because extra clearances
develop in the shifting mechanisrithere is also the possibility that the linkage from the shift pedal to the shift
shaft is incorrectly adjustedll other problems require at leastia engine disassembly.

TRANSMISSION PROBLEM TROUBLESHOOTING
CHART

ROUNDED = "

= CRACKED

Troubles and Causes
1. Transmission jumps out of gear
la. Gear engagement dogs or holes worn
1b. Shift drum detent spring weak or broken
1c, Shift drum detent damaged
1d. Gear shift fork bent or worn .
1e. Gear shifting drum locating plate loose or damage | * :
1f. Shift drum groove damaged ‘
2. Gear shift lever does not engage transmission
2a. Gear shifting ratchet spring broken or weak
2b. Gear shifting fork broken
2c. Transmission sliding gear seized on shaft
2d. Shift drum binding in shift fork or crankcase
3. Gear shift lever does not return to normal position
3a. Gear shift shaft bent
3b. Shift lever slipping on shift shaft
3c. Shift shaft binding ircrankcase
4. Gear shifting sequence incorrect
4a. Shift pedaito-shaft linkage incorrectly installed

If the transmission docs not stay in pear after being shifted

. . . . rly, the cause may be worn or rounded engagement dogs or slots in
4b. Shift drum locating plate loose or installed iNCOrre« the transmission gears, Note the rounded edges on the engagement dogs

4c. Shift forks installed incorrectly on shift drum shown.

KICKSTARTER PROBLEM TROUBLESHOO TING CHART

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



ELECTRICAL PROBLEM TROUBLESHOOTING CHART

Troubles and Causes
1. Battery voltage low
la. Battery acid level low
1b. Battery discharged
1c. Batterydefective
1d. Rectifier defective
le. Snap connector loose
1f. Ground connections insecure
1g. Main switch defective
1h. Wiring harness cut or broken
1i. Stop lamp switch defective or adjusted incorre:
1j. Charging coil defective
2. Headlamp burns out frequently
2a. Excessive vibration
2b. Headlamp bulb defective
2c. Bulb of improper type used
2d. Voltage regulator defective
2e. Voltage regulator removed {&eries)

If the hor, neutral lamp, and brake lamp (and ignition on S-series,
H1A. and H1C models) do not work, the cause may be a burned-out

H1,
3. Fus_e burns out fuse. To check the fuse, unsnap the fuse holder fron its bracket and open
3a. Direct short from batw t(_) frame it. There must be no break in the fine metal wire visible through the glass
3b. Stop lamp switch defective fuse body.

3c. Short in main wiring harness
3d. Fuse of improper type
4. Engine stops when lights are turned on
4a. Spark plugs defective or worn
4b. Signal coil air gap incorrect (CDI models)
4c. Contactpoint rubbing block worn (Series, H1B)
4d. Rotor magnets weak (H2 models, H1D, H1E, H1F
4e. Ignition advanced or retarded too much
4f. Engine not grounded (H1E, H1F)
5. Tail lamp bulb burned out
5a. Bulb of improper type used
5b. Tail lamp wires shorting
5c¢. Tail lamp ground connection loose
5d. Vibration from broken tail lamp bracket or loose re
fender
6. Neutral indicator lamp does not light
6a. Wire from neutral indicator switch cut
6b. Bulb burned out
6¢. Neutralindicator switch defective
6d. Main wiring harness cut or pinched

If the neutral indicator lamp does not light when the transmission is
in neutral and the main switch is turned on, the cause may be an
incomplete circuit. To check, find the light green neutral indicator
switch wire on top of the engine, Be sure it is held securely in the
spring-loaded connector post,
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Chapter 2
TUNING FOR PERFORMANCE

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

COMPRESSION

The amount of force delivered to the piston and crankshaft depends on how much the air/fuel mixture is
squeezed before ignition and how well the burning gases are contained after ignition. sstrakeoycle

engine, there are no valves to leak compression. However, cylinder head sealing, piston ring condition, cylinc
bore finish, and piston clearance all play major roles in combustion chamber sealing.

To check the compression, warm the engine to notengberature, then remove the spark plugs. Use a gauge
which registers 200 psi and insert the tip into a spark plug hole. Twist the throttle to theperdposition,

then crank the engine with the kickstarter until the gauge levels off at a maximungrésdire: The
compression process begins after the piston crown closes off the exhaust port during the Eepesethe
process on all cylinders.

Note: Use of a compression gauge with an adapter or extension can result in inaccurate, low readings.

A good reading, on all H models is 142 psi. The S1/KH250's should develop 170 psi; S2's, 156 psi; the
S3/KH400's, 155 psiNote: altitude correction factor may be requijefxcessively high compression

readings are caused by carbon buildup on the cylingat &ed 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 offgjaimns, 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 f
will also permit compression leakage. An extremely low reading, less than 40 psi,@adigaston 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 tc
coat the piston rings. Crank thegame and recheck the compression. If it increases with the olil, the piston rings
are worn or stuck in their grooves. If the compression remains low, there is more than one head gasket instal
or the piston is badly damaged.

A cracked cylinder head wilave hairline traces of oil on its outer surfad@TE: A cracked head or leaking

head gasket is sometimes evidenced by a chirping sound when the engine is Tunpingoint the leakage at
the cylinder head joint, remove the head and look for oil stairthe top of the cylinder. A defective cylinder
head gasket will be "blown out" or distorted.

NOTE: On S2's before engine number 07595, the cylinder heads were thinner and prone to cracking near the
inner stud bosses. If your engine number is 07596wet 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 two types can beoméxed on
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 scoring and check the piston for scuffing. Make sure the
the piston rings are free in their grooves. Stuck piston rings are often the result of using an improper oil, a
detective crankcase seal that permits transmission oil to be sucked into the engine, an improper oil pump levi
ad adjustment or a defective oumpp. Excessively rich fuel mixtures can promote carbon deposits in the ring
grooves, which will cause the rings to stick. If a ring is tight in only one section of the groove, look for a
deformed ring land caused by detonation.

You can estimate how lonbé rings have been stuck by the amount of Bigven the piston skirt, evidenced

by the brown coloring below the ring grooves. Slight bloys normal, but with stuck rings and increased
blow-by, the hot gases leak into the crankcase chamber where treyeckome of the fresh mixture into

carbon particles. The combination of increased crankcase temperature and abrasive particles results in
premature wear of the crankshaft main bearings, connecting rod bearings, and crankcase seals. Stuck piston
rings invite piston failure for two reasons; (1) The hot gases escape past the rings and destroy the oil film
between the cylinder wall and the piston skirt; (2) Véelited piston rings form a thermal link between the hot
piston crown and the cooling cylinder wal&hen the rings stick, this hemansfer path is interrupted, and the
piston runs excessively hot.



This H1 piston shows excessive blow-by past the piston rings, which
have been overheated and lost tension. Note the small gap of the ring,
which is an indication of lost ring tension.

‘This piston shows uncontrolled blow-by caused by sticking of both
piston rings, This is caused by the use of incorrect oil, which allows hard
carbon or lead deposits to form in the ring grooves, Note the scoring
caused by piston seizure. This results from the hot gases destroying the
oll film, and this reduced the heat transfer path from the piston to the
cylinder wall. This piston's skirt was broken because the rider continued
to run the engine in spite of seizure, The piston pin has seized in the
piston because of the extreme heat caused by this abusive treatment.



IGNITION SYSTEM SERVICE

Servicing the ignition system consists of cleaning and gapping the spark plugs, cleaning and adjusting the
contact points osetting the air gap, and adjusting the ignition timKN@TE: Always service the ignition system
first before making carburetor adjustments.

CLEANING AND GAPPING THE SPARK PLUGS

Every 2,000 miles, remove the spark plugs. Inspect the spark plug insaladoetectrodes for signs of unusual
deposits, which would indicate malfunctions of the fuel, ignition, or lubrication systems. If the spark plug heat

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

A dirty air clcancr, or operating the engine without an afr cleaner, is
the usual cause of gap bridging. Metallic particles arc attracted to the
plug gap and they short out the spark. Misfiring and backfiring at
wide-open throttle accompan bridging. which can also cause engine
The light tan coloring of the insulator nose shows that this spark stoppage if allowed to coxﬁ:::: he csongltlonshmm here. Using dirty
plug is operating in the proper heat range for the engine, and also that gasoline or the wrong type of lubricating oll can also contribute o gap
the fuel and lubrication systems are working normally. bridging.

Particles of aluminum on the spark plug insulator are a sure sign of
major damage to the piston crown, Lean fuel mixtures, too hot a spark
plug, and overadvanced ignition timing are some possible causes of this
type of failure. NOTE: If the particles are copper- or bronze-colored,
this indicates failure of the connecting rod crankpin bearing thrust
washers.
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Runaway detonation and preignition caused the side clectrode on
this spark plug to deform and bead 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 nicks in the side electrode. CAUTION: IF
the spark plug looks like this when removed, take off the cylinder head
and check for dents from a forcign ebject in the piston crown and
combustion chamber surface.

The blistered, chalky white appearance of this spark plug’s insula-
tor indicates that Itis running too hot for the engine. If the spark plug is
the specified one for the engine, check the fuel system for restrictions
and the engine for air leaks, which would lean out the air-fuel mixture.
Check the ignition timing, becausc overadvanced spark will cause over-
heating of the spark plug.



In normal use, the firing end of the center electrode is rounded off from erosion and heat. The increased
resistance requires more voltage to fire the plug gap, and this demands more output from theyigigtion s
Misfiring and hard starting occur when the spark plug's required voltage exceeds the capability of the ignition
system. To reduce the plug's firing voltage, it is necessary to file the corroded surfaces of the electrodes, clez
the insulator, and #n 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 #lectidele in the same manner.
Clean off any insulator deposits with a long, pointed probe, and then wash out remaining particles with
gasoline CAUTION: If the spark plug is cleaned in a sandblasting device, wash the insulator cavity with
gasoline, and tlen blow it out with compressed air to remove the abrasives; otherwise you can cause ring
and cylinder damage from continuing abrasive action from contaminated oil.

Measure the spark plug gap with a wiype gauge and compare with specificatiadBAUTION: Make sure
the bending tool doesn't contact the insulator or you will crack it. Bend or tap the side electrode to obtain
the proper gap.

FILE

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



Measure the spark plug gap only with a wire-type gauge. A flat
feeler gauge will give an inaccurate reading because the inside of the side
clectrode is not flat.

If the spark plug electrodes are worn or the insulator is damaged, install a new spa@&pli¢ON: Be
certain the replacement spark plug is one with the specified reach and heat rang¢OTE: If an S1 or S2
model is driven continually on the highway, a tep colder heatange spark plug should be installed to
prevent overheatinglo overcome misfiring or foulig troubles often encountered with colder hreaige spark
plugs, particularly under hard acceleration, widen the electrode gap@@®D2' more than specifications.
CAUTION: Never use a hotterthan-standard spark plug in an attempt to prevent chronic foling, or else
major engine damage can occur from overheatingnstead, locate the cause of the excessive spark plug
deposits and make the necessary repairs.

Replace the spark plug gaskets if they are deformed or notd&tE: The spark plug transfers aliat0

percent of its heat through the gasket seat; a deformed gasket can interfere with the proper heat transfer fron
the plug shell to the cylinder head and cause the plug to run hattestched spark plug gasket permits the
burning gases to escape in@centrated stream, which can burn out the spark plug or cylinder head threads.

Thread the spark plug, with a new gasket, into the cylinder head about three turns, and then use compressec
to blow off any dirt from the spark plug seat. Finger tightenspark plug, and then tighten it 1/4 turn more

with a socketNOTE: With a new gasket, tighten it 1/2 tuifra torque wrench is used, tighten the spark plug to
15 ft-Ibs. of torque.



CONTACT POINTSS-SERIES AND H1B

The surface condition of the dawt points affects the voltage delivered to the spark plug by thetdmgion

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 blocisvagainst the breaker cam, and the point gap is
reduced. The narrow point gap retards ignition timing and also causes arcing and consequent burning of the
point surfaces.

CLEANING AND GAPPING INSTRUCTIONS '

Every 2,000 miles, clean and adjust the gatnef
contact points, and then check the ignition timing
Adjust as requiredNOTE: Any change in the point
gap affects the ignition timin@AUTION: Always
check the ignition timing after the contact points
have been serviced; otherwise, engine
performance and reliability will suffer.

To gain access to the contact points, remove the
engine cover. Use a wrench to turn the crankshat
until one set of contact points is closed. Lift the
breaker arm and insert a flexstone between the
points. Run the flexstee back and forth to dress of
pits and roughnes<lean off all oil and metal
particles with a strip of lintless paper (such as a
business card) soaked in trichloroethylene, and
continue drawing new strips through the closed
points until all traces of band dirt are removed. Ut
this procedure for all three sets of points.

To measure the point gap, turn the crankshaft un
one set of points is at its widest gap, and then se
point gapNOTE: The point gap should be 0.3 to
0.4mm (0.012" to 0.016"YWhen properly adjusted, Use a clean flexstone or ignition point file to remove pitting and
0.014" feeler gauge should slide between the p0| roughness from the point surfaces. CAUTION: Oil on the ignition file
can be deposited on the points, oxidize, and cause problems later,
with a slight drag. To adjust the point gaps. loose..
one point plate screw 1/2 turn, and then wedge the screwdriver blade between the point plate notch and the
timing plate dimpes. Turn the blade clockwise to widen the gap or counterclockwise to narrow it. Tighten the
point plate screw and recheck the point gap, which may change after tightening. Repeat the procedure for the
other two sets of points, and then you are readyeclchnd adjust the ignition timing.
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To adjust the point gap on an S-series model, loosen the screw that
holds the point set to the timing plate, then shift the point set as shown,



. ¢
To adjust the point gap on an HIB, loosen the screw that holds ::r
point set to the timing plate, then shift the points using a screwdri

inserted into the noteh in the point set and between the dimples on the
timing plate. '



SIGNAL COIL AIR GAP

The CDI (Capacitor Discharge Ignition) models do not have contact points. Instead they have one, two, or thr
signal coils (depending on the model), which must have the propgambietween them and the rotor tangs.

To set the air gap, remove the ignition cover on the left side of the engine, then turn the crankshaft until one c
the tangs in the signal rotor is closest to a signal coil. Measure the gap and make a notenathie Tur

crankshaft and measure the gap between the same signal coil and the other signal rotor tangs. One tang will
closer to the signal coil than the other ME&AUTION: This tang must be used to set the air gap. If the

closest tang is not used to setéhair gap, it can strike the signal coil when the engine is running.oosen

the two screws holding the signal coil to the stator plate, and then shift it until the proper gap, as measured w
a feeler gauge, exists between the signal coil and the s@oaktang.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 H1, H1A, and H1C models is 0.016" to 0.024"; for the H1D, H2, H2A, H2B, and H2C maslels i
0.020" to 0.031"; and for the H1E and H1F 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 wher
screws are tightened.

0.4-0,6MM
(0. 9}6- 0.024")

When adjusting the air gap on the H1, HIA, 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 any kind of
tool. It will break.
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To adjust the air gap on HIE and HIF models, loosen the two
screws noted above, and move the signal coils with your fingers only.
CAUTION: Do not pry on the signal coils with any Kind of tool or they
will break.

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



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

Since the spark plug fires the instant the contact points open or when the proper relationship exists between
signal coil and the signal rotor tang, the igmititiming 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 agains
the piston position (measured with a dial indicator).

The magnetaype CDI nstalled on the H1D, H1E, H1F, 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 weBtatically.

CHECKING THE IGNITION TIMING

There are two methods of checking the static ignition timing; matching the timing marks, or measuring the
piston movement from TDC (top dead center) with a dial indicator. Matching the timing marks is thetsimple
method, but it may not be completely accurate, because of production tolerances in stamping the marks and
machining the keyways the crankshaft and rotor. A bent timing pointer (or shifted stator plate) can also result
incorrect positioning of the dianary timing mark. Using the dial indicator eliminates these inaccuracies,
because the points are adjusted to open at the exact piston position and therefore at the specified crankshaft
angle. The dial indicator can also be used to verify the accurdlg tifming marks, after which they can be

used with confidence.

MATCHING THE TIMING MARKS-S-SERIES AND H1B

Adjust the ignition timing only after having cleaned the points and adjusted their gap. Attach a self powered
continuity lamp across one set ofifis by connecting one lead to any metal part of the engine (ground) and the
other lead to the breaker arm spri@AUTION: Make sure the main switch is in the OFF position, or else

the lamp will be energized by the motorcycle's batterySlowly turn the cankshaft 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 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 1/2 turn the two screws securing the timing plate. Wetge-@riser

blade between the tinning 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, rechlethe point gap, and then recheck the ignition timing. Repeat the procedure for the
other two sets of points.

Burnish the closed point surfaces by drawing strips of lintless paper through them until no trace of dirt or olil is
left, and then install the fieengine cover.
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On S-series models, look through the hole in the stator plate for the
timing marks on the alternator rotor. Each set of points must be adjusted
scparately. Loosen the two screws holding the timing plate to the stator,
and move the timing plate by inserting a screwdriver between the pry
points as shown.

STATOR PLATE SCREW

STATOR PLATE SCREW

TIMING PLATE SCREW

RIGHT CYLINDER TIMING =
PRY POINTS =

CENTER CYLINDER TIMING
PRY POINTS
TIMING PLATE SCREW

CENTER CYLINDER POINT SET
STATOR PLATE SCREW STATOR PLATE PRY POINT

POINTER

The timing marks on the H1B appear on the small rotor on the end of the point cam. The pointer is just below it and fastened to the stator
plate. Remember to time the left cylinder first (the top point set) by loosening the stator plate screws. Then time the other two sets of points
by loosening 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 two timing plates.



MATCHING THE TIMING MARKS-H1, H1A, H1C

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 plataigd 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 tog
of the signal coil. If it does not. loosen the two screws holding the signal coil mopt#tego the stator and

move it accordinglyCAUTION: 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 covae.
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To time the ignition on an H1, H1A, or H1C by the marks, align the mark on one signal rotor tung with the pointer. The raised line molded

on the signal coil must align with the mark on the other tang. Move the signal coil by loosening the two serews holding the signal coil base plate

to the stator plate. CAUTION: Do not pry on the signal coil with any  Kind of tool or it will break.



MATCHING THE TIMING MARKS-HID, H2, H2A, H2B, H2C

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?atoldgck). 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). If it does not align, loosen the two screws holding the signal coil mounting platstatathe

and then move the signal coil as requit@AUTION: 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 fingersWhen the marks align, tighten the
screws and recheck the alignmevbw, rotate the crank till the S mark nearest the R mark aligns with the
pointer and repeat the procedure for the signal coil at 4 o'clock. Rotate the crank again to align the S mark
nearest the C mark with the pointer, and then repeat the procedure tiop signal coil.

( .

TRAILING EDGEi %‘; R ﬂ

Ta time the ignition on an HID or any of the H2 models by the
nuarks, slign the pointer with each S mark on the rotor, and then check
that the trailing edpe of the signal rotor tang aligns with the ralsed line
molded on the appropriate signal coil. Maove the sipnal coil by loosening
the tvo screms halding the signal coil base plate to the stator plate,
CAUTION: Do not pry on the signal coils with any kind of too! or they
will break.



MATCHING THE TIMING MARKS-H1E, H1F

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 theepfocated 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 rotatedhmeatplate as required.
Tighten the base plate screws securely, and then recheck the alignment. If the upper signal coil does not alig
loosen the signal coil mounting screws and then move the signal coil as reGéitdtlON: Do not pry on

the signal il with any kind of tool. It is very delicate and will break easily. Move it only with your

fingers. Tighten the screws, and then recheck the alignment and the air gaps.

N

|ALIGNMENT MARK

i

To time the ignition on an H1E or HIF by the marks, align the
pointer with the second mark on the alternator rotor (when rotating the
crankshaflt counterclockwise). 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 screws.
Move the other coil by loosening the two coll-mounting screws. CAU-
TION: Do not pry on the signal coils with any kind of tool or they will
break. Be sure the air gaps are 0.020” to 0.030”.



CHECKING THE IGNITION TIMING WITH A DIAL GAUGE

S-series Models

Remove all spark plugs, and then screw a dial gauge
adaptor into the lefhand spark plug hole. leaving the
clamp screw loose. Turn the crankshaft with a wrench
TDC is indicated by the needle's reversing direction. P
the dial gauge intthe adaptor until the small pointer
registers 5SmmCAUTION: If the dial gauge is forced
past 5mm, the delicate internal mechanism will be
jammed. Tighten the adaptor clamp screw to secure th
dial gauge in this position. Turn the crankshaft back ar
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
zero), slowly rotate the crankshaft clockwise. Count the
number of rotations of the needle, and thep sthen the

needle indicates a piston drop of 2.60mm. This is exac
23° before TDC. The mark on the stator plate near the
window (located at 10 o'clock) should align with the me
near the L on the face of the alternator rotor. If it does

make a smascratch mark on the stator plate that does
align. Move the dial gauge to the other two cylinders ai
repeat the procedure. The ignition should now be time:
(using the corrected timing marks) as described in the

previous section.

) . . Timing the S-series ignition with a dial gauge is more accurate than
Alternatively, you camse the self powered continuity = wsing the marks on the alternator rotor. Remember to turn the crank-

|amp Wlth the d|a| gauge instead Of marking the stator. shaft in its normal direction of rotation (which is counterclockwise) to

. . k find the firing point when the ignition contacts should open.
When the engine is rotated counterclockwise, the 5 i i

continuity lamp should light just as the dial gauge indicates

2.60mm. Turn the crankshaft counterclockwise to abor2n7, 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
all three are timed properly.

After timing all three sets of points, replace the spark plingsspark 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 H1B with a dial gauge is verv
similar to the Sseries procedure described above. Rem
all three park plugs, and then screw the dial gauge ade
into the lefthand spark plug hol€AUTION: Do not
tighten the clamp.Turn the crankshaft with a wrench ur
the needle's reversing direction signals TDC. Push the
gauge into the adaptor until the alipointer registers
5mm.CAUTION: If the dial gauge is forced past 5mm,
the delicate internal mechanism will be damaged.
Tighten the clamp screw to secure the dial gauge in thi
position. Turn the crankshaft back and forth past TDC
while rotating the beal on the dial gauge so that the nee
registers zero just as it reverses.

Connect one lead of a self powered continuity lamp to
arm of the movable point and the other to a good grour | ]
such as a cylinder finCAUTION: Be sure the switch is
turned OFF or the motorcycle's battery with light the
lamp.

Starting at TDC, slowly rotate the crankshaft clockwise
Count the number of rotations of the needle and stop w
the needle indicates a piston drop of 2.94mm. This is
exactly 23° before TDC. The lampauld light. Turn the
crank past this point to about 3.10mm. Now turn it
counterclockwise until the dial gauge indicates 2.94mm Nt

The light should go out a&xactly at this point. If it does -

not, loosen the three stator plate screws and move the A

stabr plate until the light goes out at exactly 2.94mm.

T|ghten the stator p|ate screws Secure'y’ then check th “.'hcn timing the H1B ignition with a dial gauge. be sure to time the
timing again. Now move the dial gauge 10 the otier twc {ph ot st It mounied et on the st plats terlor,
cylinders and repeat the procedure with the following

single difference. When setting theing of the center and rigittand cylindersgo not loosen the for plate
screws;loosen only the two screws that hold that one set of points. After timing all three sets of points, check
that the point gaps are still between 0.012" and 0.016". Replaspahleplugs, spark plug wires, and ignition
cover. Be sure to put the right wires on the correct spark plugs.




H1, H1A, H1C Models

Remove all three spark plugs and the ignition cover on
left side of the engine. Screw a dial gauge adaptorthe
left cylinder spark plug hole, leaving the clamp loose. T
the crankshaft with a wrench until TDC is indicated by
needle's changing direction. Push the dial gauge into tt
adaptor until the small pointer registers 5Sn@AUTION:

If the dial gauge is forced past 5mm, the delicate
internal mechanism will be damagedTighten the adaptt
clamp screw to hold the dial gauge in this position. Tur
the crankshaft back and forth past TDC while turning tt
dial bezel so that the needle registers zesbgs it
reverses.

Starting with the crankshaft at TDC, slowly rotate it
clockwise. Count the number of rotations of the needle
stop when the needle indicates 3.45mm. This is exactl
before TDC. The raised line molded into the top of the
signal @il should align with the mark on the signal rotor
tang. If it does not, loosen the three screws that hold tr
signal coil base plate to the stator plate and move the ¢
coil as requiredCAUTION: Do not pry on the signal coil
with any kind of tool. It is very delicate and will break nwn':.: dhnl gauge on the H1, HIA, or HIC ignition allows one to
easily. Move it only with your fingers. Tighten the signal %3¢ ;p':‘;':;‘::“"::“l’b?;‘::";f:&“:o::‘:f-:; s
coil base plate mounting screws, and then check the ai models have the same ignition timing.

which must be from 0.016" to 0.024". Now loosen the

screw that holds the pointer (located at about'@ldck) to the stator plate. Move the pointer so it aligns with
the mark on the closest signal rotor tang, then retighten the screw. The ignition can be timed from now on
(without the use of the dial gauge) by just matching the pointer with the markcabedsn the previous
section.

Replace the spark plugs, spark plug wires, and ignition 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 gaug
adaptor into the left spark plug hole, leaving the clamp
screw loose. Turn the crankshaft back and forth until TI
is indicated by the needle's reversing direction. Push th
dial gauge into the adaptor until the small pointer indice
5mm.CAUTION: If t he dial gauge is forced past 5mm, *
the delicate internal mechanism will be jammedTighten
the clamp screw to secure the dial gauge in this positio
Turn the crankshaft back and forth past TDC while rota
the dial bezel so that the needle registers gestaas it
reverses.

Starting with the crankshaft at TDC. slowly turn it
clockwise. Count the number of rotations of the needle
stop when it indicates a piston drop of 3.45mm (25° BT %
for the H1D and 3.13 mm (23° BTDC) for the H2 model
Now the panter on the stator plate (located at about 2
o'clock) should align with the L mark on the edge of the |
signal rotor. If it does not, bend it carefully as required.
Now turn the crankshaft so that the pointer aligns with t
mark nearest the L mark. Thaiting 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
base plate mounting screws and move the signal coil a
required.CAUTION: Do not pry on the signal coil with

Use a dial gauge on an HID or H2 model ignition system to align
i X . : .. the pointer with the L mark for the left cylinder, the C mark for the
any kind of tool. It is very delicate and will break easily. center cylinder, and the R mark for the right cylinder. Then align the

Move it only with your fingers. Move the dial gauge to t| pointer with cach of the S marks to position the signal coils. Be sure to

other two cylinders and then repeat the procedure withr % lhhrough the entire timing procedure for each signal coil before doing
! another.

other two signal coils. When the ignition is timed propeiy,
the air gap mst be between 0.020" and 0.031". Replace the spark plugs, spark plug wires, and ignition cover.
Be sure to put the right wire on each of the spark plugs.



H1E and H1F Models

Remove all spark plugs and then screw a dial gauge ad
into the left cylinder spark plug hole, leaving the clamp
screw loose. Turn the crankshaft with a wrench until TD
indicated by the needle's reversing direction. Push the ¢
gauge into the adaptor until the small pointer registers £
CAUTION: If the di al gauge is forced past 5mm, the
delicate internal mechanism will be jammedTighten the p
clamp screw to hold the dial gauge in this position. Turn /"'
crankshaft back and forth past TDC while turning the di:
bezel so that the needle registers zero judtraserses.

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 (loca
at 10 o'clock) does not align with the mark on the altern.
rotor, loosen the screw and move the pointer as require:
Now turn the crankshaft counterclockwise until the point
aligns with the second mark on the alternator rotor. At t -
point, the trailing edge of one signal rotor tang should al A
with the raised line nded onto the signal coil located at A
o'clock. If it does not. loosen the three stator plate screv
and move the entire stator plate as required. After tighte On the HIE and H1F models, use a dial gauge in the left cylinder
the screws, check that the trailing edge of the I’ight signa only to a!ign the pointer with t.hc ﬁrsl' mark on the alternator rotor. Turn

. . . . ., the crankshaft counterclockwise until the second mark on the alternator
rotor tang allgns with the madn the other S_Ignal coil. If it rotor aligns with the now accurately positioned pointer to set the signal
does not, loosen the two S|gnal coll mounting SCrews arn coils. Move the lower coil with the stator plate and the upper one by
move it 85 1equiteCAUTION: Do not oy on the signal (4 CAUTION bonerondedeml ol oMot
coil with any kind of tool. It is very delicate and will : il S s
break easily. Move it only with your fingers.Tightenthe screws carefully, then check the air gap. which must
be 0.020" to 0.030". Replace the spark plugs. spark plug wires, and the ignition cover. Be sure to put the wire
on the right spark plugs.



IGNITION TIMING WITH A STROBOSCOPIC TIMING LIGHT

This pracedure is required only on the magnptwered CDI models (H1D. H1E. H1F, H2. H2A, H2B, and

H2C). Warm the engine to normal operating temperature. Shut it off, remove the ignition cover, and attach a
stroboscopic timing light to the left cylinder sparkglire.

Start the engine and have a helper hold it at 4,000 rpm. The pointer should align with the notch on the alternz
rotor on the H1E and H1F models and with the L mark on the H1D and H2 models. If it does not, loosen the
stator plate screws on thelH and H1F 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 H1E and H1F are now tim
properly. On the H1D and H2 models, however. the center andcyiljiders must be timed separately. Move

the timing light leads to each of the other two spark plug wires and check the timing again. The top signal coill
times the center cylinder; the righind signal coil times the right cylinder. When the timing iperly set,

remove the timing light, check that all screws are secure, and replace the ignition cover.

t
TIMING
LIGHT

On the H1E and H1F models, the pointer and the first mark on the
alternator rotor must align when the stroboscopic timing light is con-
nected to the left plug wire and the engine is running at 4,000 rpm. This
checks the maximum ignition timing advance.

o T l?
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Using a stroboscopic timing light on the H1D and H2 models allows the ignition timing advance to be checked. The pointer must align
with the L. R. and C marks when the light is connected to the left, right, and center plug wires respectively, with the engine running at 4.000 rpm.



FUEL SYSTEM TUNING NOTES

Carburetor adjustments are affected by compression and ignition conditions; therefore, carburetor tuning mus
be done oly after all other adjustments have been made. Periodic carburetor tuning consists of checking the
adjustment of the coldtart cables, adjustment and synchronization of the throttle cables and oil pump cable,
and then adjusting the idle mixture and igpeed screws.

The coldstart cables must be adjusted to make sure that thestawtddevices work properly during cold engine
starting but do not interfere with normal engine operation when shut off. The throttle cables must be set so th
the carburetothrottle valves open all the way to obtain maximum engine performance. After the throttle cables
are checked, the oil pump cable must be adjusted to "time" the oil pump control lever (which varies oil flow to
the engine) with the throttle valves. Afteetinitial adjustment, these cables generally require inspection (not
adjustment) only at 2,06@ile intervals, because cable stretch is negligible.

After the ignition timing is reset, the engine's idling characteristics may change. This condition requires
adjustments to the idle speed and idle mixture screws to obtain a satisfactory idle. The other specified carbur
settings, such as jet needle clip position, main jet size, idle jet size, and float level should not be changed for
most types of riding.f] however, the motorcycle is ridden at high altitudes or constantly at high speeds, refer t
Chapter 3, Fuel System Service, for instructions on making these tuning adjustments to the carburetor.

ADJUSTING THE COLDSTART CABLES

Check the colestart caké slack by tugging on the cable sheath at the-stald lever. There must be 1/16" to

1/8" slack in the cable with the lever released. If there is no slack in the cable, Hseacopdunger may be

held off its seat, causing rich fuel mixtures and iasezl exhaust emissions, especially at low throttle openings.
If the cable slack is excessive, the estdrt system will not work properly, causing difficult starting with a cold
engine.

To adjust the coldtart cables, loosen the adjuster locknut at #rellebar lever, and then shorten the adjuster
till the cable sheath has at least 1/4" 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 tihestask. Tighten

the locknuts and replace the rubber boots. Now lengthen the adjuster at the handlebar lever until the cable
sheath has 1/16" to 1/8" free play. Tighten the locknut.



LOCKNUT

COLD=START
CABLE

COLD~START CABLE ADJUSTMENT

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.

Then turn the adjusters (at the carburetors) to leave each cable
1/16” to 1/8” slack. Now all three cold-start valves will open simulta-
neously for easy starts. Finally, lengthen the handlebar lever adjuster
to leave 1/16” to 1/8” cable slack.



ADJUSTING THE OIL PUMP LEVER

If the oil pump lever is shortfats 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 srankancreased exhaust emissions.

A

.

Adjust the oil pump cable only after synchronizing the carburetors
and adjusting the throttle cable free play. The marks on the oil pump
lever and oil pump body must align just as the throttles are beginning to
rise from idle. The oil pump cable adiuster is under the fuel tank on
S-series and H2 models.



ADJUSTER
LOCKNUT

Adjust the oil pump cable only after synchronizing the carburetors
and adjusting the throttle cable free play. The marks on the oil pump
lever and oil pump body must align just as the throttles are beginning to
rise from idle. The oil pump cable adjuster is at the oil pump on H1
models as shown.

To adjust the oil pump lever, remove the oil pump cover on the right side of the engine. The mark on the leve
should align with the mark on the boss on the oil pump body when the throttle is just begiropeg.td it

does not, loosen the cable adjuster lockN@TE: The adjuster is located on the cable sheath anchor near the
oil pump on H1 models, and on the cable under the fuel tank on all other miogelshe adjuster as required

to align the marks,ral then tighten the locknlBMlOTE: If this setting results in excessive exhaust smoke on H1,
H1A, H1B, and H1C models (194972), readjust the pump lever at full throttle so that the second dot on the
lever aligns with the mark on the pump bddgplace te oil pump cover.

OIL PUMP SERVICE NOTES

The oil pump lever may not return to its normal idle position when the engine is shut off because the lever
camshatft is rubbing against the plunger nose inside the pump. This does not indicate a defectivenpamp. W
the engine is running, however, the oil pump lever must return completely to the idle position when the throttls
is opened and then released. If the lever does not return under these conditions, check the oil pump cable fol
binding and make sure thdiet return spring is correctly installed on the lever. A sticking oil pump lever
supplies too much oil to the engine for pdmtottle operation, which can cause spark plug fouling and rough
engine operation.

The control lever on a new oil pump may nouratbecause of tight, dry, lever shaft seals. To correct this
problem, install a temporary auxiliary coil spring on the oil pump cable between the lever and the cable
adjuster. The spring can be removed after the seal loosens sufficiently to permitdreadeement . Spray the
shaft with silicone lubricant to speed up the weaimgrocessCAUTION: If lubrication system oil leaks

from the lever shaft hole in the pump body, replace the pump, because such leakage is evidence of
reduced oil output to theengine, 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 carbureto
must act together. They must be synchronized so that all theggehiift the same amount at the same time

and so that all three pilot systems and main systems are working in unison. It is important to understand that
synchronizing carburetors means that the slides are all positioned equally in height within weartbALL
throttle positions as well as idle position.

To synchronize the carburetors, first warm the engine to operating temperature, then switch it off. Loosen the
throttle cable adjuster at the twistgrip to get as much cable slack as possiblaoVéssthe 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 fr
theadjusters.

Now remove the air pipes from the mouths of the carburetors. Set all three air screws to the setting
recommended in the specification section at the end of Chapter 3, Fuel System Service. Lower all three throt
slides as far as they will doy turning the throttle stop screw or adjuster. On H2's, S2's, and S3's, turn the
throttle stop screw counterclockwise. On H1's and S1's turn the throttle stop adjuster clockwise. Feel with yoL
fingers or use a mirror to see that all three throttle skdest the bottom of their travel. Turn each throttle stop

in theoppositedirection until each slide just begins to lift, and then turn it one additional turn. This will
synchronize all three carburetors at a slow idle.

Start the engine. If it will natun, 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 1/4 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 UByn 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 1/4 turnta 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 1/16" free play. Now turn the
cable adjuster at the twistgrip until thepgalso has 1/16" 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 cabl¢hatpsere removed.

There are a couple of alternative carburetor synchronization methods offered below that may offer greater
precision:



ALTERNATIVE SYNCHRONIZATION METHOD 1:
1) First back off the idle screws until they don't touch the slides.
2) Careflly screw each one in until the screw just barely touches the slide.

3) Turn in each screw the exact same amount, until you get your target idle nuinyoerdon't do this first,
the little variance you get when setting the idle screws will affea sledght and the sync will not be "spot on".

4) Make sure you have slack in the cables.

5) Put your middle finger of your left hand on the center slide, and your thumb (left hand) on the right slide.
Turn the throttle very slowly and feel if the slidésat the same timelf not, adjust one or the other cable so
they do.

6) Snap the throttle a couple of times to make sure the slides are setting in well, and tighten the cable lock nt
and recheck.

7) Move your thumb to the center slide and your radihger to the left carbAdjust the LEFT carb till it lifts
exactly with the center.

8) Snap the throttle again and make sure the lock nut is tight (tightening the lock nut will change the slide
height).

9) Open throttle until slide is even with topaarb throat.Feel that all slides are at the same position.
10) Take out any extra slack in the cable, AND check the oil pump for correct setting.

The finger method can tell movement in thousands of an inch (just say very accBedttije sync frondie,
because that is where it is most important.



ALTERNATIVE SYNCHRONIZATION METHOD 2:

1) Find a smooth round pin about 3/8" or 10mm dia. (the shank of drill bit works well).
2) Remove air box/filters.

3) Back out slide stop (idle adjustment) screws.

4) Set throttle lock or set throttle adjuster at the grip so the pin will just lightly drag as it is inserted in the carb
throat under the slide cutaway of one carb.

5) Set the other carbs so they offer the same resistance when the pin is insertéupiheathble adjuster at
top of each carb.

6) Release throttle lock or reset throttle adjuster at grip insuring that slides on all carbs will fully bottom out ar
throttle grip has Bmm play.

7) Set idle adjustment screw for best idle on any carb.

8) Setidle adjustment screw on remaining carbs until further rotation increases RPM.

9) Recheck oil pump position setting.

As a final check to insure all idle adjustment screws are set the same, insert a nail, spoon, or long toothpick

under each slide withouttaring slide position.As the grip is turned the ends of all three should tip at the same
time. Readjust idle screws as required.



ADJUSTING THE THROTTLE DRAG

All Models

The 1974 and earlier throttle control has a friction drag adjusting screvie@ocast below the twistgrip

housing), which determines how freely the twistgrip turns. Normally, the screw is set for minimum drag so tha
the twistgrip returns to idle when released. For diggance 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 out the screw until resistance is felt.
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Chapter 3
FUEL SYSTEM SERVICE

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

FUEL TANK CAP

The Kawasaki triples have had four different fuel tank c&pse is a twisbn type with a rubber gasket, which
appeared on the H1 and H1K.has a vent hole in the center of the inside and outside widiiste is a baffle

in between to prevent fuebds on acceleration and brakinfjithe vent clogs, the fuel will not be able to flow to
the carburetorsTo check the vent, blow through it from the outside.

VENT HOLE

This screw-on type of fuel tank cap is used on 1969 through 1971
models. The vent in the center allows air into the tank to displace the
fuel used. Without adequate venting, the fuel flow slows or stops al- This is the bottom of the screw-on type of cap showing the vent.
together, resulting in lost power or even engine seizure. Suck on the vent to check it.



The second type of cap is found on all the 1972 models: H1B, H1C, S2, arichidZapis hinged to the tank
at its front edge.To open, push the cap down, pull the latch up, and release th&lapent is a small hole on

the bottom side of the cap outside the rubber gasket by way of a serpentine pagsageo check the vent,
blow through the hole.

9, |

VENT HOLE ©

The vent on the locking-type cap leads to a serpentine passage. The flip-type cap is used on 1973 and later models. It is vented in the
Suck on the vent to gheck it. This cap is used on all 1972 models. same manner as the locking gas cap.



The third type of cap is similar to the second except it has a locking fedti@oen, unlock the button, hold
the cap down, push the button, then release theTaig.type is used on three 1973 models: the S1A, S2A, and
the H2A.

The fourth type of cap is used on the 1973 H1D model, on the 1974 S1B, S3, H1E, and H2B models, and on
1975 S1C, S3A, H1F, and H2C modeRhis type of cap is hinged at the redio open it, hold the cap down,
push the latch down, and resesthe cap.

To clear a clogged fuel tank cap vent on any of the four types, blow it out with compressHtkainiston

type of cap is riveted together and cannot be disassemblerlother three types are easily disassembled for
cleaning by removinge three screws on the bottom of the cHiphe cap leaks fuel when the tank is full,

check the rubber gasket for cracks or tedis.replace the gasket, just pull it over the center section of the cap.

To replace any of the hinged caps or their latctigge the pin out of the hinge with a 1/ik&h pin punch and
a small hammerBe very careful not to hit the fuel tank with the hamnidold onto the cap or latch as the pin
punch is withdrawn because the cap and latch are spring loBaewbot lose e spring. Start the pin into the
tab on the tank before compressing the spring and cap (or latch) into YWaee. it is positioned properly,
drive the pin in.



FUEL TANK
REMOVING

Models H1, H1A, H1B, H1C

Lift the seat and remove the single bolt atrisar of the tank. Remove the two bolts on either side of the tank at
the front. These bolts also hold on the yellow side reflectors. Turn the fuel cock to the ON or RESERVE
position and then pull off all four tubeOTE: Fuel will not run from the fuebck unless it is in the PRIME
position.Lift the rear of the tank until the fuel cock clears the frame, then pull the tank straight back.

All Other Models

All other Kawasaki triples have an elastic strap or a "snapype of rubber fitting instead oflzolt at the rear

of the tank. The front is held in place by two rubber dampers, one on each 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 fuatock to OFF in the case ofseries models, or to ON or RESERVE for all others, and then
pull off the fuel hoses (three onsBries, four on all others). Lift the rear of the tank until the fuel cock clears
the frame, and then pull the tank straight back.

Use a large opeand wrench (27mm for-Series, 30mm for kseries) to loosen the fuel cock ring nut.
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 ofjieadspecially around the mounting

brackets and fuel valve threaded fitting. Leakage around the filler neck on-arviigie of tank is usually

caused by a deformed flange. To inspect for warping, place a flat surface on the neck flange and logk for a g:
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 a rusty fuel tank, pour in kerosene or commercialenstving solution and add a number of

large bolts and nuts. Shake the tank vigorously while changing its position to scour all the inside surfaces.
Empty the tank and flush it with clean gasoline. Repeat the procedure until the tank is cleaned of all loose, sc
rust. If the fuel tank is badlyocroded, replace it.

If there is any sign of leakage at the tank's welded seams, use a commercial epoxy sealant to stop the leak. |
leak is near one of the mounting brackets, it will be necessary to have it iEa42¢0lON: Be careful of an

open flame or excessive heat in the vicinity of the fuel tank, as it is potentially explosive because of the
vapors.



FUEL COCKS

The Sseries Fuel Cock

The Sseries machines all use the same mant
operated fuel cock, which has three positions \ [
When the levepoints straight down, the fuel w AP
flow through the valve if there is more than 1/ ;
gallon in the tank. When the lever points to th

rear, an "S" (meaning STOP) shows on the tc MAIN PIPE
side of the lever. No fuel will flow in this

position. When the lever poinfsrward, an "R"

(for RESERVE) shows on the top side of the A,
lever. In this position, the fuel will flow until the
tank is empty. The normal flow position of the
lever (straight down) connects the three outle
a tall, vertical, inlet pipe inside the tarikhe fuel
will flow through it until the level drops below
the top end of the inlet pipe. The RESERVE
position of the fuel cock lever connects the th
outlets to a short. vertical, inlet pipe inside the
tank. Obviously, fuel will still flow into the shio
pipe when the level is too low for the tall one.

GASKET

LEVER POSITION '"O''=——
LEVER POSITION "R!'===

The fuel cock lever turns a barrel valve inside
fuel cock that is sealed in a cylinder of cork. T

outer wall of the fuel cock has two holes in its

upper side: one to the tall inlet pipe and one t This cross-section of the S-series fuel tap shows the fuel flow
: passages. In the O (On) position, fuel is admitted from the main pipe. In

the short pipe. The cylindrical C_Ol'k seal has v the R (Reserve) position, it is admitted from the short pipe. Both pipes
holes that match the two holes Just mentionec carry fine screen filters to help prevent contamination of the carburetor

The barrel valve is hollow and has two holes  jets.

through its sides. The holes are not side by siue,

but are 90° apart. They align with the holes in the cork cglimshe at a time, depending on the position of the
lever. The fuel then flows down one of the inlet pipes, through the hole in the cork seal. through the hole in th
barrel valve, through the hollow middle, and finally through the three outlets. Of ceacseoutlet has a tube
leading to one of the three carburetors.

REMOVING THE FUEL COCK -S-SERIES
Turn the fuel valve lever to the #0 (OFF) position and use a wrench to take off the sediment bowl. Drain the
fuel tank by turning the lever to the #2 (RESHER)\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 wreratstmlthe nut joining the
fuel valve to the threaded pipe on the fuel tank, and then remove the fuel valve, nut. and gasket from the tank



CLEANING AND INSPECTING

Clean the filters around the two inlet tubes, and use compressed air to remove aeptsiedimthe top of the
fuel valve. Take off the sediment bowl gasket, retainer, and filter screen. Inspect the screen for obstructions &
viewing it against a bright light. Replace the screen if it is torn or cannot be cleaned thoroughly.

Another problems that the cork seal may have turned in the fuel valve body, restricting the fuel supply
channel. To correct this, take out the small setscrew which holds the lever in the fuel valve body, and then pu
out the leverCAUTION: Don't turn the lever while pulling it out, as this will change the position of the

cork seal, if it is looselnspect the positions of the holes in the cork seal with respect to the channels in the fue
valve body. If the holes don't line up, use compressed air to blow the seétlweifuel valve body. Apply
gasolineproof gasket cement to 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 channels in the fuel valve body. Wipe off
excess ament before inserting the lever. Let the cement dry, and then soak the fuel valve in gasoline to shrink
the cork seal before operating the fuel valve. Install the setscrew into the fuel valve with the lever pointing
toward the #1 positioNOTE: Push theelver into the valve while tightening the setscrew, to make sure the
screw fits into the lever's retaining groove.

INSTALLATION

Position a new gasket inside the joint nut, and then thread it onto the fuel valve by 1INKCITEN. The joint nut
has both rght- and lefthand threadsCAUTION: To prevent damaging the threads, install the joint nut on

the fuel valve with the collar facing away from the valveHold the fuel valve against the fuel tank, and then
turn the nut onto the tank's threaded fitting, athis a righthand 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 clip to seclesition the filter screen, retainer, and
gasket up inside the valve, and then install the sediment bowl! with a w@&RCJTION: Don't overtighten

the sediment bowl, or you will tear the gasketPour gasoline into the tank and open the fuel valve to pteve
drying out of the seal and gaskets.



The H-series Fuel Cock

The Hseries machines use a different fuel cock, of an automatic, vacperated type. The lever has three
positions. When the lever is straight down, it is in the ON position, and fuel fiomsthe tall inlet pipe to the

three outlets, but only when the engine is running. When the engine stops, the fuel flow stops. When the leve
pointed to the rear, fuel flows from the short inlet, but only when the engine is running. This is the RESERV
position. When the lever is pointed straight up, the fuel cock is in the PRIME position, and fuel flows from the
short inlet pipe to the three outlets whether the engine is running or not. The automatic,-upeuvated fuel

cock has a distype valve irstead 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 i(e tee<€dN or RESERVE
position). When the engine is stopped, this is as far as the gasoline can travel, because the diaphragm and it
ring seal are forced against the valve seat by the shutoff spring. When the engine is running, intake port vacu
pullsthe diaphragm to the left against the shutoff spring tension, andrthg €eal is lifted out of the valve

seat. The fuel then passes through the diaphragm valve and fills the sediment bowl. The fuel rises through th
filter screen and then flows thraughe outlet to the fuel line supplying the carburetor float chambers.

It is important to understand the vacuum circuit of the automatic fuel valve in order to service it properly. The
right-hand carburetor has a vacuum fitting that is exposed to themweand pressure pulses in the carburetor
throat while the engine is running. The vacuum hose transmits these pulses to the fitting on the fuel valve's
diaphragm cover. A check valve inside the cover cancels the pressure pulses, and the vacuum isamitted i
the diaphragm chamber. The vent hole in the inner diaphragm cover admits atmospheric pressure to the righ
side of the diaphragm, and forces it to the left against shutoff spring teNS)dit: If the vent hole is blocked,

the diaphragm will not openrpperly. When the engine is stopped, the vacuum pulses in the carburetor throat
are replaced by stable atmospheric pressure. A small pinhole in the check valve disc admits this pressure inti
the diaphragm chamber and bleeds off the vacuum acting on gleatan NOTE: If the pinhole becomes
obstructed, the diaphragm will remain vacuum locked in the open poditiershutoff spring pushes the
diaphragm to the right, and theridg seal shuts off the fuel flow through the valve seat.

The automatic fuel vak 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 digctiygh as in an ordinary fuel valve. After

starting the engine, turn the lever to the ON or RESERVE pos@ablTION: Don't park the motorcycle

with the lever in the PRIME position, or crankcase flooding may occur.

INSPECTING ON THE MOTORCYCLE

To che the fuel valve for internal air or fuel leaks, remove the sediment bowl and the vacuum line, then inste
a spare 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 posits. A steady flow of gasoline must come from the fuel valve. and fuel
flow must stop as soon as the suction is released. There must not be any vacuum leakage in the diaphragm
chamber nor any gasoline coming out of the vacuum hose; either of these priadieates a defective

diaphragm, which must be replac®&DTE: If gasoline leaks out of the small vent hole in the inner diaphragm
cover, the spacer gasket, vent gasket, or diaphragm is damaged.



REMOVING AND DISASSEMBLING -H-SERIES

1) Turn the leveto the ON or RESERVE position, and use a wrench to take off the sediment bowl. Drain the
tank into a container by turning the lever to the PRIME position. Slide the fuel lines and vacuum line off the
fuel valve fittings. Loosen the joint nut, and then remthe automatic fuel valve, gasket, and nut from the fuel

tank threaded fitting. Take out the two screws holding the lever, and then lift off the lever, lever plate, and

spring ring.




2) Loosen the five screws on the diaphragm cover a few turnsnag @ a crisscross pattern to prevent
pinching the diaphragm. Lift off the cover, then carefully separate the diaphragm and spacer from the fuel
valve.CAUTION: Don't pull on the diaphragm if it adheres to the inner cover, or you will tear it. Instead,
soak the fuel valve in gasoline to loosen the diaphragm.

CLEANING AND INSPECTING

Wash the parts in gasoline and then blow them off withposssure compressed &AUTION: Don't soak

the parts in carburetor-cleaning solvent, which can ruin the diaphrgm. Inspect the valve seat surface in

the inner cover for nicks or gouging, which can cause fuel flow when the engine is stopped. Suck on the
vacuum fitting in the diaphragm cover to make sure the check valve is not stuck; there must be no restriction.
Blow into the vacuum fitting to inspect the cheave disc pinhole; there must be more restriction than when
sucking on the fitting, but there must also be a slow air leak into the diaphragm chd@bEr. If there is no
difference in restriction when bloag or sucking on the fitting, the check valve is stlibks can cause an

erratic fuel supply to the carburetors and poor performance. Use a straightened paper clip to loosen the chec
valve disc. If the disc pinhole is blocked, use a needle to cleaptaée 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-timg ®eal for cuts or gouging,

which can cause fuel flow when the engine is stopped. Any datoafe diaphragm or-ng seal requires
replacement of the diaphragm and spacer together. Check the inner diaphragm cover to make certain the vel
hole is clear. Inspect the lever gasket for cuts or tears which would cause leakage around the faeéxalve
NOTE: Damage to the lever gasketri@g seal, and diaphragm is most often caused by leaving the fuel tank
empty for a long period of disuse, which results in drying out and deterioration of these rubber parts.



ASSEMBLING AND INSTALLING

3) Wipeoff any gasoline from the diaphragm covers and the diaphragm. Position the vent gasket inside the
inner diaphragm cover and smear oil around the valve seat surface. Fold up the gasket side of the diaphragnm
and insert it into the dished side of the spaRetate the spacer inside the diaphragm until the vent holes line
up, as indicated by the two matching ears on the spacer and diaphragm.

DIAPHRAGM v ‘h.-

4) Position the diaphragm on the fuel valve so that the vent holes line up with the vent gasket in the diaphrag
cower.




5) 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 crisscros
pattern a few turns attame to prevent damaging the diaphragm.

SPRING




6) If the lever gasket was damaged, install a new one and olil it to prevent damage. Insert the lever, with sprir
ring, into the lever clamp plate. Install the lever plate with the PRI mark toward the sedong&rand turn the

lever to the RESERVE position before tightening the two scréA&ITION: If the lever is installed without

the spring ring, gasoline will leak past the lever.

SPRING

GASKET




7) Hold the nylon filter by its tab, and then position it inside thévJabkre 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 1/42WMATION: To preve nt damaging

the threads, install the joint nut with the collar toward the fuel valve.Hold the fuel valve against the fuel
tank, and turn the nut onto the threaded fitting, which is a-hght thread. Keep the fuel valve from turning
while tightening thgoint nut, or else the gasket will be pushed out of its groove, resulting in leakage.

Install the vacuum line, with a clip, on the diaphragm cover fitting. Slide the fuel line onto the fuel valve
fittings, and then secure them with a clipAUTION: Don 't reverse one of the fuel lines and the vacuum
line by mistake, or else the engine will die soon after starting, from fuel starvatiotf. the lever is turned to
the PRIME position, the engine will be flooded through the vacuum fitting on the carburitbe fuel tank
and start the engine to get gasoline into thenQ and gasket side of the diaphragm and prevent their drying
out.



AIR CLEANER

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

The H1's all have a conicpaper element in the
same general location as on theeBies. The air
cleaner can is connected to the carburetors b
onepiece rubber molding that incorporates th
three tubes to the carburetor mouths and an ¢
plenum chamber below the filter elemearly

H1's had no provision for silencing intake nois<
but 1972 models started using a plastic air ho
on the H1B. This was not used on the H1C, b
appears on the H1D, H1E, and H1F models.

The H2's all have a conical, eiletted foam

filter. The locdion and air ducting are very

S'_m"ar to the H1's part?’- All H2's have a rubb A dirty air cleaner element causes decreased power and increased

air horn on top of the air cleaner. fuel consumption. Use compressed air to blow the dirt off from the
inside. Brush the felt cup on top of the element and then lightly oil it.

The papetype air filters on H1's and thes®ries CAUTION: This is a dry-type paper element. Do not oil the paper part.

models can be cleaned by blowing dirt off with

low pressure compressed air. If they aeey dirty, however, they must be replaced.

The H2 air filter is washable in kerosene or a parts cleaner type of solvent. After removing the filter from its
wire frame, wash it carefully and dry it completely. Prepare atoio@e solution of gasoline drSAE 30

weight motor oil. Soak the filter in this solution until it is thoroughly impregnated. Let it dry overnight and the
gasoline will evaporate. leaving just the right amount of oil distributed evenly over the foam filter element.

If the upper air fter cap is dirty, it should be brushed lightly. Rub a little SAEAZOght motor oil into the felt
pad to restore its effectiveness.



CARBURETORS

All Kawasaki triples use Mikuni VMype carburetors. They are simple in construction but cleverly designed
give a fuel/air ratio well matched to the requirements of the engine under a wide variety of load and speed
conditions.

This carburetor has four basic systems: a float system, pilot system, main system, atartsydtem. The

float system consists 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 push
the inlet needle valve closed. The level of filbel is important to the motorcycle's performance, as we shall see.

@ FUEL

AIR
MIXTURE

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



The pilot system is analogous to the idle system on an automobile. Undealdwonditions, it supplies the
fuel/air mixture the engine needs. The pilot jet is in a tube leadingtirermarburetor body or mixing chamber
down into the fuel in the bowl. In the front of the carburetor throat is an air inlet leading to a small premixing
chamber above the pilot jet. Incoming air is controlled by the air screw. Turning the air screw stockisi

down the amount of air admitted, making the pilot mixture richer. Turning it counterclockwise has the opposit:
effect. In the premixing chamber above the pilot jet is an "emulsion tube,” which is adsanaditer tube with

holes. The low pressurequuced by the engine sucks the fuel up through the pilot jet and into the emulsion
tube. It also sucks air past the air screw and into the premixing chamber around the emulsion tube. The air
passes through the holes in the emulsion tube and joins the fueke a bubbly froth or emulsion. This

mixture is drawn through a short passage and joined by more air from the carburetor throat that comes in
through the bypass hole. This final mixture flows into the carburetor throat through the pilot outletthole an
goes into the engine. If the throttle is lifted a little bit, the flow in the bypass reverses and the fuel/air emulsior
flows out through both the pilot outlet and the bypass.

o) FUEL
) AIR

MIX TURE

The low-speed circuit. The low-speed air supply enters the carbu-
retor body through the pilot air inlet at the carburetor throat. Air flow
through this channel is controlled by the position of the tapered idle-
mixture adjusting screw. The low-speed fuel is forced through the pilot
or low-speed jet by atmospheric pressure in the float chamber. Emul-
sifying bleed holes in_the jet permit the low-speed air to mix with the fuel,
and this mixture is supplied to the carburetor venturi through the low-
speed and bypass outlets.



The main system comes into play from idle speed to full throttle. Allitbkefér the main system comes

through the main jet. 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 larger than the pilot jet. and protrudes from the end of the tube
into the very bottom of the bowl. The main jet feeds fuel to the needle jet. Down the middle of the needle jet
and partially blocking it is a tapered rod called the jet needle. This is carried by the throttle slide, a pistonlike
valve that rides up and domin a bore in the carburetor body to control the amount of air going into the engine.
As the slide is raised and lowered. the taper of the jet needle changes the amount of blockage of the needle |
This varies the amount of fuel which can get throughrntéedle jet and to the engine. At low speeds, the slide
closes the venturi, restricting the amount of air available to the engine. At the same time, the larger diameter
upper end of the jet needle blocks the outlet of the needle jet, allowing lessffael. tAt large throttle

openings, the slide opens the venturi and a lot of air can come through. Because the slide is so high, only the
sharp tip of the jet needle hangs down into the needle jet. resulting in a greater fuel flow. When the jet needle
pulled so far out of the needle jet that the needle jet's flow capacity exceeds that of the main jet, the total fuel
flow is determined by the main jet alone. This happens over about 3/4 throttle.

o) FUEL
AIR
%) MIXTURE

s i —

High-speed circuit of a primary-type carburetor. The high-speed
fuel How enters the jet block or needle jet through the main jet. from
where it is controlled by the position of the jet needle in the needle jet
orifice. Emulsifying air enters at the carburetor throat, passes through
the air jet, and into the primary chamber of the needle jet to mix with the
outflowing fuel. As the throttle is opened, more air passes under the
throttle valve slide and more fuel flows past the widening gap between
the jet needle and needle jet orifice. At about * throttle opening, the gap
is 5o large that the main jet orifice becomes the controlling factor in
determining fuel flow and carburetor high-speed mixtures.



Another feature of the main system is the primary chokbeoheedle jet. The primary choke is a little wall

from 2 to 8mm high on the front of the needle jet opening, extending tip into the carburetors venturi. The
primary choke acts in conjunction with a tiny fuel reservoir around the top of the needle gat @angassage

to the reservoir from the mouth of the carburetor. Together they act to keep the fuel mixture lean at low powe
outputs to help the engine run more smoothly. At high throttle openings, they enrich the mixture to protect the
engine from overbating and possible seizure. The higher the primary choke is. the greater the combined effec

The fourth system of the Mikuni VM carburetor is the estdrt mechanism. This is a special system that takes
the place of the choke on an automobile carbur®#hen activated, it supplies an extrarich mixture to the cold
engine for starting. An emulsion tube extends into a well in the fuel bowl. At the bottom of the well is a small,
fixed, brass coletart let. A large air passage leads from the mouth ofaf®icetor to a mixing chamber on the
side of the carburetor body at the rear. A largesfflatted valve in the chamber closes a fuel passage that
conies up from the emulsion tube. To start a cold engine, thesotdvalve is lifted with the throttldased.
The engine sucks fuel through the cetdrt jet, up the emulsion tube (air is supplied by the air space above the
fuel in the bowl), and into the mixing chamber. There it is joined by more air, and the mixture is drawn down &
passage which empti@so the carburetor throat downstream from the throttle slide. The throttle slide must be
closed for the coldtart system to be effective.

3 FUEL
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I'he cold-start circuit. When the cold-start plunger is lifted. two
inlet and one outlet channels are opened into the cold-start mixing
chamber. The air enters through a channel from the carburetor throat.
Raw fuel is sucked through the cold-start jet, which meters the cold-start
mixture. Emulsion bleed holes in the cold-start pickup tube mix Hoat
chamber air with the fuel. This “wet™ mixture enters the cold-start
chamber through the plunger seat hole, where it is further mixed with the
inlet channel air. This rich starting mixture is drawn into the carburetor
venturi through the outlet port located just in back of the closed throttle
valve.



OVERHAULING THE CARBURETOR

See the engine disassembly section of Chapter 4, Engine Service, for carburetat. Batwause of the

possibility that gasoline will spill out of the carburetors while you are disassembling them, work on a surface
that will not be harmed by ICAUTION: Fire danger is extreme. Do not smoke while working on the
carburetors or work near an open flame until the carburetors have been completely disassembled and
dried.

DISASSEMBLING

1) Unscrew the ring nut, then lift the throttle slide assembly out of the carburetor body.
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2) Push together the ring nut (with the carburetor cap in it)l@thtottle slide assembly to compress the slide
spring. This will cause the throttle stop rod to protrude from the idle speed adjuster. Remove the cotter pin frc
the end of the throttle stop rod. The throttle stop rod will fall out of the bottom olidee s

COTTER PIN |

ADJUSTER
THROTTLE~STOP ROD



3) Push the throttle cable sheath down into the adjuster while holding the throttle slide and the carburetor ce
aligned as shown. Disengage the cable nipple from the keghafged hole in the center of the throttle slide.
There may be a nekdretainer in the slide under the spring, in which case the spring must be compressed
separately and pulled completely out of the slide to allow the retainer to move far enough to let the cable nipj
move to the large end of the keyhsleaped hole in thslide.




4) Pull out the needle retainer, then push the needle out from the bG#dwTION: Do not remove the

small E clip on the top end of the needle. If the flip were accidentally moved to a higher notch, the

carburetor would supply a leaner miture, which would cause overheating, detonation, and engine
seizure.

NEEDLE
RETAINER

JET NEEDLE ————— THROTTLE
SLIDE

®



5) Use a 12mm wrench to remove the estigit cable adjuster from the carburetor body. Compress the spring
enough to disengage the cable nipple from the plunger. The spring asteadjill now slip off the end of the
cable.
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6) Unscrew the air screw, and remove it and the spring from the carburetor body.
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7) Remove the four float bowl screws. If there is an overflow tube bracket held on by one of the screws, note
which corner of the bowl it goes to speed assembly. Lift off the bowl and remove the gasket between it and tl
carburetor body.




8) Slip out the float pivot pin, then remove the float. Use a smalblated screwdriver to remove the pilot jet.
Use as lage a flatbladed screwdriver as possible to remove the mai€@tITION: 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 apd catch the
float valve needle as it falls out. Remove the float valve seat with a 10mm socket wrench.

PILOT JET NEEDLE

—

MAIN JET



9) Lift the needle jet out of the carburetor body from the top. It may be necessary to tap it from the bottom wi

main jet removed. Do not dam&athreads!
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CLEANING AND INSPECTING

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

Check the float valve needle and seat for pits or grooves. Submerge the float assembly, and then shake it to
listen for gasoline, which would indicate a |leBIOTE: A leaking float causes high fuel levels, with consequent
rich fuelair mixtures and floodingDark scratches on the brass floats indicate contact with the carburetor body
caused by an incorrect float level adjustment. Check the floats for a convexwhagbeis normal. Concave

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

Compare the mrkings on the main jet, jet block, jet needle,dgpeed jet, and throttle valve cutaway against
specifications.

This is how the jet needle is marked. The numbers in the specifica-
tions section at the end of this chapter include an extra digit denoting
the groove at the top end of the needle in which the clip is positioned (for
proper needle height).



This is how the needle jet (NJ) is marked. The numbers in the
specifications section at the end of this chapter may include an extra
digit denoting the height of the primary choke in millimeters.
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This is how the pilot jet sizes are marked. The pilot jet is very
important to general usage because it controls the fuel mixture strength
during idling and almost all around-town riding.
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The slide or throttle valve cutaway 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 main system.



Inspect the throttle slide for wear on its outer surface. If the plating has worn through, replace the throttle slide
NOTE: A worn throttle slide is evidenced by a clicking sound at low throttle opehisgsgt the throttle slide in

the carburetor body and check for free movement. If binding is evident, replace the carAEDION: A

sticking throttle slide can cau® 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 bDIORé&n. A lmse jet
needle flutters in the jet block and causes erratic engine operation athpattie openings.

Check the rubber seal in the end of the etltt plunger for cracking or deterioration. Insert the plunger into

the carburetor body and check fordnmovement 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 pastitigerpseal, 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 floa¢ Yalle, then blow into the fuel line fitting.
Leakage is caused by a porous carburetor casting; therefore, you must replace the carburetor.

The fiber insulating sleeve of a spigot clatype carburetor must not be worn or cracké@TE: On H2

models, chek the rubber socket on the cylinder intake flange for poor bonding to the metal flange, which can
result in an air leakCAUTION: A leaking carburetor -to-manifold connection results in excessively lean
air-fuel mixtures, with consequent piston seizure andngine overheating.

Inspect the throttle and coktart 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 suZlAtA.ION: A bent or nicked
throttle stop rod can cause the carburetor to stick at wid@pen throttle.



ASSEMBLING

1) Drop the needle jet into the carburetor body from the top. The notch in the side of the jet fits onto a pinin t
body near the bottom, as shoWtOTE: The pin must be tign the carburetor body.




2) Turn the body over. Put the washer on the bottom end of the needle jet, and then thread the main jet into
bottom of the needle [eEAUTION: Be sure the main jet is a reversetype, round-headed jet. A hexhead
main jet has different-sized threads and can strip the threads in the needle jet. Check the size in the
specification table in the Appendix. Too small a main jet can cause major engine damage from
overheating. Too large a main jet will cause excessive exhaust $amg, high gasoline consumption,
excessive emissions, and poor higgpeed running.

MAIN JET




3) Tighten the main jet to 174ibs. 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 ngitoo 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 alignme
of the needle jet air hol€EAUTION: If the air hole is blocked or masked, midrange and highspeel
operation will suffer unless the needle jet is replaced.
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4) Check that the fuel inlet passage is clear, and then install the needle valve seat with its washer. Tighten t
seat securef\CAUTION: Do not overtighten or the carburetor body will be damaged.
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5) Drop the needle valve into the seat with the sharp end down. Suck on the fuel line while holding the valve
against the seat, to check for leaks that will cause flooding or fuel overflow. Leaks can occur at the needle a
seat and through saing flaws in the carburetor body.




6) Position the float assembly as shown, and then slide the pivot pin into place. Note that the soldered tangs
the floats point toward the main j@AUTION: Be sure the floats have not been crushed or bent s o
interfere with the carburetor body or float bowl. The pivot pin must be a fairly snug fit in the carburetor
body posts or the float valve's performance will be erraticHold the carburetor right side up and check that
the float does not drop far endutpr the needle valve to fall out of its s€@AUTION: 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 adjust@nd must be changed for one
with less drop. Later models have an adjusting tab. which can be bent to obtain a maximum float drop of
20mm.

PIVOT PIN
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7) To measure the float level, rest the carburetor body on a horizontal flat surface, with its air intakg poin
straight up. Tip it back until the float arm just touches the valve tip. Measure the distance from the float bow
gasket surface (without a gasket) to the outermost edge of the float. which must be as specified in the Appen
If it is incorrect, bed the tab that bears on the end of the needle VW@ E: Too high a float level will cause
major engine damage from overheating. Too low a float level will cause excessive exhaust smoking, high
gasoline consumption, excessive emissions, and poor highgpeeng.

NO GASKET




8) Drop the pilot jet into the tube behind the main jet, with the bleed holes down. Check that the pilot air anc
fuel passages in the carburetor body are op&tUTION: 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 1SO threads. This is
commonly indicated by a punch mark on the face of the jet near thecrewdriver 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 thread<Carefully tighten the pilot jet with a small screwdriver.




9) Install a new gasket so that the eyelet on the gasket fits over the tube for thadgiet. Check the inside of
the float bowl to be sure the brass estdrt jet is in the bottom near the starter reservoir tube. The brass
overflow tube must be tighhithe bowl. CAUTION: If the overflow tube loosens or falls out during

operation, gasoline will run out of the bowl, causing a fire hazardCheck that the air vent in the carburetor
body is clear. H1 carburetors have an extra vent that opens into the shthealcarburetor, 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 engin®osition the float bowl on the gasket.




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




11) Screw in the air screw with its tension spri@dUTION: Do not tighten this screw excessively; bottom
it lightly to prevent damaging the seat in the carburetor body, which would make an idle mixture
adjustment difficult. This can only be cured by replacing the carburetor assembly, or the body, if one is

available.

TENSION SPRING

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

ADJUSTER  SPRING | 3

NIPPLE

PLUNGER



13) Screw the adjuster into the carburetor body and tighten it carefully.

ADJUSTER

®

14) Drop the jet needle. with its clip installed, into deamter of the throttle valve slide. See the specification
table at the end of this chapter for the proper clip position. Push the retainer down on top of the jet needle s
that the retainer does not cover the other holes in the slide.

~—NEEDLE
RETAINER
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SLIDE
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15) Insert the gile-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 nipy
through the double hole in the sliddOTE: Be sure the gasket is in placéhe 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
in a position to prevent the cable from slipping back into the largeo$ithe double holedNOTE: Some models
use a retainer with a small tab that fits into the double hole to prevent the cable from slipping out.
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16) On H1 and S1 models only, slip the throttle stop rod up through the last hole in the throttle \alvéslid
rod should extend through the slide, inside the spring, and through the idle adjuster screw on the carburetor
as shown. Insert a small cotter pin in the hole in the end of the rod to secure it.
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17) Install the completed slide assembly ittite 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 |
in the carburetor top fits the notch in the body, as shown in Sje®drew 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 tappingylightl
on the ridges with a screwdriver and a mallet.
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18) Install the side throttistop screw, with its tension spring, on H2's, S2's, and S3's. Screw it in until it just
lifts the slide. CAUTION: If it is screwed in all the way, the engine will race wha started.

ROTTLE-STOP SCREW
v >
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19) Even though the float level has been set on the bench. this does not guarantee that the fuel level will b
correct. It is the fuel level that actually determines how rich the mixture will be. To measure the fuel level, dril
a small hte in the bottom of an old float bowl and thread it to accept a small brass fitting, onto which a
neoprene tube should be fitted as shown. Though the illustration shows the carburetor mounted on a test st:

the level can be similarly checked on a motoleyFind the fuel level for your machine in the specification
table at the end of the chapter. That level is the distance in millimeters from the center of the carburetor bore
the level of the fuel in the bowl when the float valve shuts off the fael flom the tank. Measure the distance
on your carburetor, and then make a scratch on the side of the float bowl at the proper fuel level. Turn the fu
cock ON and hold the neoprene tube up beside the float bowl. The fuel in the tube should risegatcthe sc
mark. If it is too high, the float level must be raised. If it is too low. the float level must be reduced.




TUNING THE CARBURETORS

The procedure for adjusting the idle speed is covered in Chapter 2, Tuning for Performance. The carburetor
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
carburetor adjustments and tuning to abfa@ak engine performance and/or best fuel economy. This section
explains how to tune the carburetors for each mode of operation. Before changing the jetting of the carbureto
be sure the ignition system is in good condition and the engine is propegly. fThe carburetors must also be
properly synchronized.

SYNCHRONIZING THE CARBURETORS

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

To synchronize the carburetors, first warm the engine to operating temperature, and then switch it off. Looser
the throttle able 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 c
the cable junction box. Shorten the cald@uaters 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
recommended in the specification section at the end of this chhapteer all three throttle slides as far as they
will go, by turning the throttle stop screw or adjuster. On H2's, S2's, and S3's, turn the throttle stop screw
counterclockwise; on H1's and S1's, clockwise. Feel with your fingers or use a mirror tat sdiethinee

throttle slides are at the bottom of their travel. Turn each throttle stop apgositedirection until each slide

just begins to lift, and then make one additional turn. This will synchronize all three carburetors at a slow idle.

Start the engine. If it will not run, turn each throttle stop exactly one more turn to speed up the idle slightly. To
increase engine idling speed to specifications, turn all three throttle stops 1/4 turn at a time in the same
direction, until the idle is constaat 1,100 to 1.300 rpm.

If you have access to a UBiyn or similar akspeed 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 1/4 turn at a time in the same direction until the idle is constant at 1,100 to 1,300 rpm. Switch of
the engine.

Lengthen each cable adjuster on the carburetor cap until the cable sheath has 1/16" free play. Now turn the
cable adjuster d@he twistgrip until the grip also has 1/16" 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 @oyehssand cable
clips that were removed.

There are a couple of alternative carburetor synchronization methods offered below that may offer greater
precision:



ALTERNATIVE SYNCHRONIZATION METHOD 1:
1) First back off the idle screws until they don't thube slides.
2) Carefully screw each one in until the screw just barely touches the slide.

3) Turn in each screw the exact same amount, until you get your target idle nuinyoerdon't do this first,
the little variance you get when setting the isibeews will affect slide height and the sync will not be "spot on".

4) Make sure you have slack in the cables.

5) Put your middle finger of your left hand on the center slide, and your thumb (left hand) on the right slide.
Turn the throttle very slowlgnd feel if the slides lift at the same timé&not, adjust one or the other cable so
they do.

6) Snap the throttle a couple of times to make sure the slides are setting in well, and tighten the cable lock nt
and recheck.

7) Move your thumb to the oeer slide and your middle finger to the left caddjust the LEFT carb till it lifts
exactly with the center.

8) Snap the throttle again and make sure the lock nut is tight (tightening the lock nut will change the slide
height).

9) Open throttle untislide is even with top of carb throdteel that all slides are at the same position.
10) Take out any extra slack in the cable, AND check the oil pump for correct setting.

The finger method can tell movement in thousands of an inch (just say very agcBedtthe sync from idle,
because that is where it is most important.



ALTERNATIVE SYNCHRONIZATION METHOD 2:

1) Find a smooth round pin about 3/8" or 10mm dia. (the shank of drill bit works well).
2) Remove air box/filters.

3) Back out slide stopdle adjustment) screws.

4) Set throttle lock or set throttle adjuster at the grip so the pin will just lightly drag as it is inserted in the carb
throat under the slide cutaway of one carb.

5) Set the other carbs so they offer the same resistance whan thénserted by setting the cable adjuster at
top of each carb.

6) Release throttle lock or reset throttle adjuster at grip insuring that slides on all carbs will fully bottom out ar
throttle grip has Bmm play.

7) Set air and idle adjustment screwslbest idle.
As a final check to insure all idle adjustment screws are set the same, insert a nail, spoon, or long toothpick

under each slide without altering slide positigks the grip is turned the ends of all three should tip at the same
time. Readyst idle screws as required.



TUNING THE IDLE AND LOW -SPEED MIXTURE (IDLE TO THROTTLE)

To tune the carburetor properly for idling and tepeed running, you will have to adjust the pilot system. The
principal adjuster of the pilot system is the aiese First, set all three air screws to the specification given at
the end of this chapter. Now synchronize all three carburetors and set the idle speed, as described above an
Chapter 2, Tuning for Performance. With the engine idling, turn all threser@ws in or out 1/4 turn. Listen to

the exhaust and note any change in the firing pulses. Place your hand one inch from the ends of the mufflers
feel the exhaust pulses. Turning the air screws clockwise makes the mixture richer, turning them
countertockwise makes it leaner. If the engine begins "fstuoking," that is, firing on every other stroke

instead of on each stroke, the mixture is too rich. If the exhaust note is very uneven or irregular, the mixture i
too lean.

Some other signs of an exsévely lean idle mixture are hesitation and poor throttle response when accelerating
from idle, overheating when the bike is ridden at slow speeds, heavy detonation when the bike is ridden at
highway speeds, a marked idle speed increase (more than 30@mpmthe engine is hot, and having the

engine take a long time to idle down after a Fegleed run.

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

Generally speaking, for better gas mileage and smoother running around town, turn the air screws out 1/4 tur
from the specified setting. unless detonation is evident at highway speeds. For better throttle response, bette
low-end brque, and easier starting on cold mornings, turn the air screw in 1/4 turn, from the specification. Of

course the standard setting is given in the specification table.

The final idle mixture adjustment should be no more than 1/2 turn from the speetfied.df it is, check for a
clogged pilot jet, a restricted pilot air channel, an obstructeesjm»ed outlet in the carburetor throat, or an air
leak at the carburetor mounting spigot or flarfd®TE: Turning the air screw has an effect similar to chiagg

the size of the pilot jelf the best air screw adjustment is more than 1/2 turn from the specified setting, the pilot
jet should be changed instead. If the air screw is 1/2 turn (or more) clockwise from the recommended setting,
change the pilot jetol one with a number that is five higher. For example, if the carburetor has a #25 pilot jet
standard, replace it with a #30. If the air screw is 1/2 turn (or more) counterclockwise from the recommended
setting, change the pilot jet for one with a numbet ts five lower, i.e., #25 to #20. There is a listing of

available pilot jets and their Kawasaki part numbers at the end of this chapter in the specification section.
CAUTION: Don't lean the pilot mixture enough to cause detonation at highway speeds. Detation will

cause extensive damage to the pistons, rings, crankshaft bearings, and spark plugs.

NOTE: Each carb must be ADJUSTED for optimum idle via AIR SCREW adjustment.... seeking the point whe
idle rpm for that cylinder is highest. That is the pairtere the fuel/air mixture is optimum at idle rpm. Starting
from scratch, unless you're extremely lucky, there is no "balance" between cylinders or carbs.... one cylinder
will be pulling the other two. When this condition exists ONLY the carb on thegoeylinder will respond to
adjustment. Setting the idle stop to insure that the "pulling" cylinder carb is in control of idle rpm will then
allow adjustment of that carb to be seen in rpm changes. An alternative is to pull the plugs of the cylinders no
being adjusted so it would be apparent which cylinder is "pulling". If, using this method, an air screw has no
effect on idle speed, something is wrong.



TUNING THE MIDRANGE MIXTURE (1/4 TO 3/4 THROTTLE)

The fuel mixture in the midrange mode is chanigganoving 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 highltitude riding, the needle may be lowered to lean theur@xy moving the clip to a
lower-numbered groove; for instance, from groove #3 to #2. For riding in cold, damp weather at sea level, the
mixture may need to be enriched for best running by raising the needle; for example, moving the clip from
groove #3 0 #4.

If the engine hesitates and/or backfires when accelerating from 1/2 throttle, the midrange mixture is too lean :
the jet needle should be raised (move the clip to themgkernumbered groove). This will allow more fuel to
flow between the jeheedle's tapered section and the orifice of the needle jet.

If the engine is sluggish and stutters when accelerating at 1/2 throttle in high gear, the midrange mixture is to
rich. The jet needle should be lowered to restrict the orifice of the needldigtreduces fuel flow (leaner

mixture) for an equivalent throttle opening. Take the clip out of its present groove and move it to-a lower
numbered grooveCAUTION: Do not lean the midrange too much or detonation will result.

If the midrange mixture isot satisfactory after adjusting the jet needle, check to be sure that the needle jet is
tight in the carburetor body, that the float level is correct, that the primary air passage is open, and that the je
needle clip is in place. If the engine has o000 miles on it, check the center section of the needle for wear.
If it is shiny, it has worn against the needle jet because of engine vibration. Both the needle and the jet must |
replaced to guarantee liew performance.



TUNING THE HIGH -SPEED MIXTURE (3/4 TO FULL THROTTLE)

The fuel mixture at high speeds and large throttle openings is controlled by the md@Té&t. The main jet is

not effective until the area between the end of the jet needle and the inside of the needle jet is grelager than t
area of the main jet openinghe 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 useeversetype main jets. They have round heads with a screwGRLITION: Do not

use hexheaded 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 momentatljull throttle in high gear at about 50 mph. If the main jet is too
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 3/4 position (which reactivates theanm@rsystem).

If the main jet is too large, futhrottle 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 inslNe@dr&. These

indications can alsod caused by too cold spark plugs or retarded ignition timimgiall 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 thergilsno improvement. check for a dirty air cleaner, an
obstructed air cleaner inlet, or clogged muffler 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 spliplug insulators will be white or grayish white. Too lean a mixture will cause
overheating, and if the condition is excessive, small flecks of aluminum will be evident on the spark plug
insulatorsNOTE: These indications can also be caused by too hmdrk plug or overadvanced ignition

timing. A main jet that is too 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 octaasotated g
CAUTION: If detonation is heard at full throttle, back off the throttle immediately or major engine

damage will result.



CARBURETOR SPECIFICATIONS

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

Float Level

Fuel Level

Main Jet Size and Type
Needle Jet

Jet Needle and Clip Position
Pilot Jet

Throttle Valve Cutaway

Air Screw (Turns Qut)

Mikuni VM28SC,
Primary

23.0-25.0mm

29.0-31.0mm

#100 Reverse

#0-2

#5GL3-3rd

#30

'; turns for best idle, 13 turns for best gas mileage.

H2 (1.D. MARK H2)

Manufacture and Type

Float Level

Fuel Level 2
Main Jet Size and Type

Needle Jet/Primary Choke Height
Jet Needle and Clip Position

Pilot Jet

Throttle Valve Cutaway

Air Screw (Turns QOut)

Mikuni VM30SC,
Primary

23.0-25.0mm

29.0-31.0mm

#105 Reverse

#0-6/2mm

#5FL14-2nd

#35

#25

1

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

Mikuni VM28SC,

H2, H2A (1.D. MARKS H2-1, H2-2, H2-4) *

Manufacture and Type

Mikuni VM30SC,

Primary Primary
Float Level 23.0-25.0mm Float Level 23.0-25.0mm
Fuel Level 29.0-31.0mm Fuel Level 29.0-31.0mm
Main Jet Size and Type #100 Reverse Main Jet Size and Type #97.5 Reverse
Needle Jet/Primary Choke Height #0-4/2mm Needle Jet/Primary Choke Height #0-6/8mm
Jet Needle and Clip Position #5DJ19-3rd Jet Needle and Clip Position #5EJ15-3rd
Pilot Jet #30 Pilot Jet #35
Throttle Valve Cutaway #25 Throttle Valve Cutaway #25
Air Screw (Turns Out) 1% Air Screw (Turns Out) 13
H1C (1.D. MARK KAS) H2B, H2C {1.D. MARK H2.5)
Manufacture and Type Mikuni VM28SC, Manufacture and Type Mikuni VM30SC,
Primary Primary
Float Level 23.0-25.0mm Float Level 23.0-25.0mm
Fuel Level 29.0-31.0mm Fuel Level 29.0-31.0mm
Main Jet Size and Type #95 Reverse Main Jet Size and Type #102.5 Reverse
Needle Jet/Primary Choke Height #0-4/8mm Needie Jet/Primary Choke Height #0-6/8mm
Jet Needle and Clip Position =#5DJ19-4th Jet Needle and Clip Position #5EJ15-4th
Pilot Jet #30 Pilot Jet #40
Throttle Valve Cutaway #2.5 Throttle Valve Cutaway #2.5
Air Screw (Turns Out) 13 Air Screw (Turns Out) 13
H1D (1.D. MARK KAGB) $2 (1.D. MARK S2J1)
Manufacture and Type Mikuni VM28SC, Manufacture and Type Mikuni VM24SC,
Primary Primary
Float Level 23.0-25.0mm Float Level 25.5-27.5mm
Fuel Level 29.0-31.0mm Fuel Level 27.0-29.0mm
Main Jet Size and Type #92.5 Reverse Main Jet Size and Type #85 Reverse
Needle Jet/Primary Choke Height #0-4/8mm Needle Jet/Primary Choke Height #0-2/4mm
Jet Needle and Clip Position #5DJ19-4th Jet Needle and Clip Position #4EJ3-3rd
Pilot Jet #30 Pilot Jet #25
Throttle Valve Cutaway #2.0 Throttle Valve Cutaway #2.0
Air Screw (Turns Out) 13 Air Screw (Turns Out) 13
H1E, H1F (1.D. MARK KAG) S1A, S1B (1.D. MARK S1U)
Manufacture and Type Mikuni VM28SC, Manufacture and Type Mikuni Y¥M22SC,
Primary Primary
Float Level 23.0-25.0mm Float Level 24.0-26.0mm
Fuel Level 29.0-31.0mm Fuel Level 27.0-29.0mm
Main Jet Size and Type #92.5 Reverse Main Jet Size and Type #75 Reverse
Needle Jet/Primary Choke Height #0-4/8mm Needle Jet #0-2
Jet Needle and Clip Position #5DJ19-4th Jet Needle and Clip Position #4EJ9-3rd
Pilot Jet #30 Pilot Jet #17.5
Throttle Valve Cutaway #2.0 Throttle Valve Cutaway #2.5
Air Screw (Turns Out) 1% Air Screw (Turns Out) 13




S1C (1.D. MARK S1U-1)
Manufacture and Type

Float Level

Fuel Level

Main Jet Size and Type

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

Throttle Valve Cutaway

Air Screw (Turns Out)

Mikuni VM22SC,
Primary

24.0-26.0mm

27.0-29.0mm

#75 Reverse

#0-2/4mm

#4EJ9-3rd

#20

#2.5

h

S3, S3A (1.D. MARK S3)
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 Out)

Mikuni VM26SC,
Primary

24.5-26.5mm

26.0-28.0mm

#85 Reverse

#0-2/4mm

#4EJ4-3rd

#225

#2.0

13

S2A (1.D. MARK S2U-0)
Manufacture and Type

Float Level

Fuel Level

Main Jet Size and Type

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

Throttle Valve Cutaway

Air Screw (Turns Out)

Mikuni VM24SC,
Primary

24.5-26.5mm

26.0-28.0mm

#85 Reverse

#0-2/4mm

#4EJ4-3rd

#25

#2.0

;

PILOT JET SIZES AND PART NUMBERS

Jet Number Part Number
20 92064-021
22.5 92064-040
25 92064-032
30 92064-022
35 92064-023
40 92064-024

MAIN JET SIZES AND PART NUMBERS FOR ALL KAWASAKI CARBURETORS

Jet # Part Number Jet # Part Number Jet # Part Number
70 92063-107 97.5 92063-063 127.5 92063-056
72.5 92063-108 100 92063-070 130 92063-057
75 92063-109 102.5 92063-071 132.5 92063-103
77.5 92063-122 105 92063-072 135 92063-104
80 92063-123 107.5 92063-073 137.5 92063-105
82.5 92063-124 110 92063-074 142.5 92063-117
85 92063-093 1125 92063-075 145 92063-118
87.5 92063-094 115 92063-076 147.5 92063-119
20 92063-095 117.5 92063-077 150 92063-120
92.5 92063-068 120 92063-078 152.5 92063-121
95 92063-069 122.5 92063-100 4\ " 2.4 92063-102
125 92063-055 !
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Chapter 4
Engine Service

All Kawasaki triples have threeylinder engines. Basically, all are the same, even though they have different
dimensions for different displacements. Some parts are interchangeable between the two series of motorcycl
Thepowerplants are twetroke cycle, atcooled engines. All have horizontally split crankcases and individual
cylinders, each with its own cylinder head (rather than a conventionglieoe cylinder block and a ofpeece
cylinder head). All of the cranksfia are built up out of separate pieces and are pressed together. This makes
them very durable in strenuous duty, but they cannot be repaired except by the best equipped motorcycle
machine shops. The crank throws are 120° apart so that the cylindexefihg with three power pulses per
revolution of the crankshaft. This makes these

engines very smooth for their size and power output.

A two-strokecycle engine is the simplest type of internambustion engine, although the mechanics of its
operation arguite complex; it must be very carefully designed. Kawasaki triples are built like three single
cylinder engines hooked together in a line. Each "engine" has its own chamber in the crankcase, and each h:
own connecting rod between the crank and pisiEach has its own cylinder head, carburetor, and exhaust pipe.

The ignition system is on the Idfand end of the crankshaft. On theeies models and the H1B model, this
system is actually three separate battery/coil systems, very similar to thdtifoan automobile but without

the distributor. The H1 and H1A models have a CDI system with a distributor. The H1D and H2 models have
three separate singtg/linder CDI systems, and the H1E has a single CDI system that fires each of the three
cylinders hrough a unique losension distributor. (See Chapter 7, Electrical System Service, for more
information 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
tachometer able are also run off the rightand end of the crankshatft.
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PRINCIPLES OF OPERATION

Two-stroke engine operation is quite complex. The Kawasaki triples are calledyasteror pistorport
engines because they have an inlet port in the rear of lindaythat is controlled by the lower edge of the
piston. 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
increasing becae the piston is rising, so the mixture is drawn from the carburetor into the crankcase. At the
top of its stroke, the piston starts back down and the intake

port is covered once again. The new mixture is trapped in the crankcase and squeezed by thegleisten.
Suddenly, the upper edge of the piston uncovers the transfer ports, which connect to the crankcase; the mixt
blows up through them and into the cylinder above the piston.

After passing the bottom of its stroke, the piston rises againrapsl 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
ignited by a spark across the electrodes of the spark plug. The resulting combustion forces thevaiston d
About halfway down, the exhaust port is uncovered and the burned gases escape into the muffler. A fraction
a second later, the transfer ports open and the next charge of mixture is admitted. Because the engine produ
power pulse at every pistaluring each crankshatft revolution (and there are three pistons), three power pulses
are produced for each revolution. At a speed of 5,000 revolutions per minute, the engine is producing 15,000
power pulses every minute, or 250 pulses per second. Thisrntek&awasaki triples very smooth and

powerful for their size.

TWO STROKE ENGINE

COMPRESSION COMBUSTION POWER EXHAUST

O |
TN

INTAKE COMPRESSION TRANSFER

In the first frame, the upstroke of the piston compresses the mixture above it to prepare for the ignition point in the second frame. At the same time
that the mixture 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
mixture 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 crankcase comes up through the transfer
ports to fill the cvlinder and scavenge the last of the exhaust gases.
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This is a schematic illustration of the S-series lubrication system.
Oil flows from the oil tank (not illustrated) to the oil pump inlet. The
pump forces the oil through the three oil hoses, through a check valve,
and into the intake tract. Here the oil mixes with the air and fuel
rushing into the crankcase and is distributed throughout the engine.
The transmission is lubricated by a separate sump.
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The H-series lubrication system uses a pump which is almost
identical to that of the S-series engine. From the pump, the oil flows
through the check valve and is divided into two streams. One goes to the
intake tract as in the S-series engine; the other to a crankshaft main
bearing. Passages in the crankshaft carry the oil to the crankpins and
the connecting rod big end bearings. All of a two-stroke engine’s oil is
lost out the exhaust.



GENERAL SERVICE INSTRUCTIONS

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

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

Use small boxes, muff tins, egg cartons, and so forth to keep small parts separate and in order. When the
engine is on the bench, try to lay out the parts removed in a position corresponding to their positions on the
engine, and in small groups. This will make assembly easig 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
according to the standards of the International Standards Organization (ISO). Thenk&@dstéor threaded
fasteners were accepted in Japan in 1@8WJTION: Fasteners made before that time may be differentAll

of the Kawasaki triples have been made after 1967, so they 4S®dthsteners. The critical sizes that were
changed when the IS&@andards were accepted are 3mm, 4mm, 5mm, and 12mm thread sizes. All fasteners it
these sizes that are 1ISO standard have a punch mark on one end to identify them. If any fasteners of these s
must be replaced, be sure to get ISO parts. If there id@uiyt, compare the threads on the new and old parts to
be sure your motorcycle will not be damagéAUTION: Do not ignore the possibility of conflicting

threaded parts, which will cause difficulty.

Many differentlength screws are used to install thgiee 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 it
respective hole in the cardboard pattern as it is removed. The screws will then bidycmaseged for

assembly. If the screws are mixed up, the correct ones can be found by trying di€flegémsscrews in each

hole until one is found that protrudes about 1/8" before the threads eGddd€ION: If too long screws are

used, they can botten before the cover is tight and allow oil leakage. If a short screw is used, the threads

will strip.

PITCH BOLT
©/ DIAMETER PITCH (M/M)
(M/M) oLD 1ISO
“““ : A 3 060 | 05
| DIAMETER ; .50
@ 4 0.75 0.70
5 0.90 0.80
SCREW
@/ 12 1.50 1.25

ISO fasteners are used on all Kawasaki triples. Be sure to watch for the identifying marks on new nuts, bolts, and screws in the four critical sizes.



ORDERING PARTS

As you disassemble the engine, you will find that certain parts must be replaced regardless of wear. The
following parts should alwayse included with each part order; Nearly all of the gaskets, including the head
gaskets, must be replaced whenever they have been removed. You will need three head gaskets. three cylin:
base gaskets, three exhaust gaskets, orbdaft engine cover gasts and one righhand engine cover gasket.

The ignition cover gasket and the distributor cap gasket can be reused. The crankcase halves are joined with
Kawasaki Bond, a silverolored adhesive sealant. The main crankshaft bearings should be seated with a
bearinglocking compound such as Kawasaki Super LEakr Loc-Tite Formula B. If the machine is to be used

in competition, all fasteners must be secured with a thread sealant, such as Kawas&kot_tok-Tite

Formula A.

Always purchase two new pistompirclips for each piston, and alew 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 mapoeadnaul. Always replace the
lock plates under the clutch hub nut, engine sprocket nut, and primary pinion nut.

GENERAL TOOLS

FEELER GAUGES

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

COMPRESSION GAUGE

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

VERNIER CALIPER

This is a measuring instrument which is accurate to 0.001". It is used to measure the thickness of clutch plate

thrust washers, shims, and shift forks; also the length of clutch springs, clutch pushrods, and the diameter of
thrust wakers. This is an invaluable tool which is well worth the small investment involved.
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The vernier caliper is used for measuring such things as spring lengths and clutch plate thicknesses. This one is marked in both inches and
millimeters.



MICROMETER

o _ , , ANVIL SPINDLE SLEEVE THIMBLE
This instrument is required for measuring the \ \
piston diameter and determining piston \ \ "

clearance. A 3nch micrometer is used for all
models except the Sivhich requires a-inch
micrometer. A telescopic anvil can be used to
transfer cylinder bore measurements to the
micrometer.

LOCK RATCHET STOP

TORQUE WRENCH

A small torque wrench is necessary for
tightening the cylinder head bolts to prevent
cylinder head warpage and o head gaskets.
A 600 Ib-in. or 50 Ibft. tquue wrench is the I'he micrometer is used for very critical measurements such as

proper size. piston sKirt diameter. Micrometers are available in either inches or
millimeters, and may be rented if the purchase price is too high.

FRAME

CIRCLIP PLIERS

These are used to remove the circlips which fasten the gears to the transmission shafts. External (spreading)
pliers are used where the circlip fits over a sHaternal (squeezing) pliers are required for a circlip which fits
inside a gear.

METRIC SOCKETS

A full socket set from 10mm through 27mm hexagonal sizes is needed. A 3/8" drive ratchet, extensions, and
speed handle are also recommen®0TE: Six poihsockets 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 to move the handle enough to engage the socket with the nut.

METRIC WRENCHES

The wenches included in the Kawasaki tool kit are adequate for any repair job; they cover the range of sizes
most fasteners used on the motorcycle.

COMBINATION VOLTMETER -OHMMETER -AMMETER

This device is required to check the electrical equipment for treecaf failure.



SPECIAL TOOLS
IMPACT SCREWDRIVER

A reversible impact screwdriver, with at least two Phillifgsaded screwdriver bits, is absolutely necessary for
disassembling and assembling the engine c&EJTION: It is impossible to tighten the Phillips headed
screws adequately without this toolBy sharply

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 standardsgf8are drive type is best 8wt you will be able to use
universal bits and extension$OTE: 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 piniom altiémator rotor. It is
made of brass to prevent damage to the piston skirt or connecting rod small end.

CLUTCH HUB WRENCH
This tool is used to keep the clutch hub from turning while loosening or tightening the clutch hub nut. To make
your own, have a2-inch length of 3/8" 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

P

TELESCOPING END

used inassembling these parts.

The telescopic anvil is used to measure the cylinder bore diameter.
An outside micrometer must be used to measure the telescopic anvil’s
length after it has been expanded inside the cylinder.



PISTON POSITION DIAL INDICATOR

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

DAL GALGCE CLAMP SCREW

SPARK PLUG HOLE
ADAPTER

EXTENSION RODS

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 gauge, are noted on the face
near the center.

CONTACT POINT CONTINUITY DEVICE

This audievisual signal device indicates electrically when the points open. It is essential for exact ignition
timing.

SPANNER WRENCHES
These tools are used to adjust the steering bearings irathe fread.
SPROCKET 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, but a short length of the chain for your particular machine
and an 8-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 to @tk 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
crankcase pressure to 6 gSAUTION: Don't overpressurize the crankcase or you will force out the

crankshaft sealsMake sure there is no leakage from the exhaust and intake ports. If the gauge indicates a
pressuredrop rate of more than 1 psi per minute, leakage is excessive. Use soapy water to locate the source.



OVERHAULING THE ENGINE
DISASSEMBLING
1) Remove the fuel tank. Early H1 fuel tanks mount with two bolts in front, at each reflector, and one under tt

front of the seat. On other models, remove the rubber strap under the front of the seat, or lift upaorothe re
the tank to pull the mounting pin out of the rubber block on the frame. Slide the tank off to the rear.




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

3) Remove the kickstarter pedal boss bolt completely. Malegerence mark on the boss and on the end of the
shaft, and pull the boss off the shaft.

ALIGNMENT MAR
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4) Remove the oil tank cover, then remove the banjo bolt from the bottom of the ofCfdKION: Do not

lose the washer on each side of the banjo fittin@n nodels with a plastic oil line, pull the line off the nipple

on the bottom of the tank. The oil tank does not need to be removed. Disconnect the brakelight switch spring
then pull out the brake cable clevis pin. Remove the cotter pin and washer frorakb@édal pivot. Carefully

pull the brake pedal off the pivaBAUTION: The return spring is under tension. It can fly off suddenly.

Take out the footpeg bolts and remove the footpegs.

BRAKE PEDAL PIVOT

5) Loosen the two muffleto-headetpipe clamping screws on each axist pipe. Remove the front and rear
muffler mount bolts, then slide the mufflers off to the rear. Remove the two Reipddlange nuts and their
lockwashers, remove the header pipes, and discard the gaskets.




6) Remove the shift lever clamp bolt. Takéthe Eclip and slide the shift pedal off its pivot shatft.

7) Loosen all air cleaner clamping screws, then remove the air cleaner silencer horn and the air pipe. Take
the air cleaner mount screw and remove the air cleaner. If the carburettwdardisassembled, unscrew the
carburetor caps, then pull the slides out of the carburetors. Carefully drape the slides and cables over the fre
so they are out of the way. If the carburetors are not going to be disassembled, loosen the intakeclaampfold
screws, then pull the carburetors off the manifolds. Drape the carburetors, with the cables attached, over tt
frame and out of the way. The intake manifolds do not need to be removed unless they are leaking or unless
ports are to be modified.




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

9) Pull the glinders straight up from the pistons and the cylinder studs. Carefully scrape off the old cylinder
base gaskeCAUTION: Be careful not to gouge the pistons by the threads on the studs if the pistons are
to be reused.




10) Stuff rags under the pistoresgrevent anything from falling into the crankcase, especially if the cases do
not have to be split. Remove the piston pin circlip. Usually the piston pin will slip out easily. If not, use a pisto
pin puller as illustrated. Lift the piston straight ofétbonnecting 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 carburettganing solvent for a few hours.
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Turn the screw into the puller until it extends far enough beyond
the frame to go through the piston pin. Screw the round nut onto the
end of the screw. CAUTION: The round nut has left-hand threads. It
must be turned counterclockwise to install it. Now turn the screw out:
the pin will be pulled out of the piston and into the frame of the puller.
NOTE: This type of puller is available as a Kawasaki accessory.



11) Pwsh 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.
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12) If the chain is not an endless type, remove the chain clip, and then pullithewhaf the frame.
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13) Remove the alternator or ignition cover. Unscrew 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
crankcaseThe grommet can be pried out of the notch in the case. Leaving the wiring connected, carefully har
the stator over the frame and out of the way. If the stator is to be replaced, disconnect all of the plugs holdir
the stator wiring loom to the main wigroom, then pull the wires free of the frarf@AUTION: Note the
routing of the wiring loom to facilitate the installation of the new one.

. _—
: ¢ - = A%
3 ’f""\q. GROMMET
o« - v . =

STATOR

N

14) Using the rotor puller (available as a Kawasaki special tool), remove the ignition rotor. Grease the tip of tl
rotor puller and its threads lightly before usingNOTE: The alternator rotor has to be removed only to replace
the lefthand crankshaft seal. The rotor cannot be easily removed with the crankshaft out of the engine;
therefore, if necessary, it is lide remove it at this time.

GREASE



15) Bend the tang away from the cable nipple and 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 hee

screws that hold the clutch release mechanism. Pull the release mechanism and the short pushrod out of t
case.

16) Fold down the tab of the lock plate on the sprocket nut. Using the universal sprocket holder available as
Kawasaki special tool), removle sprocket nut, the lock plate, and the sprocket. If the motorcycle has an
endless type chain, let it hang from the swing arm pivot.




17) Take out the two screws and clips that hold down the distributor cap. Remove the distributor €ap, high
tension wring, and large rubber grommet together, and then drape them over the frame and out of the way. T
coil highttension lead can be removed from the coil if necessary. Remove the oil pump lever cover.

18) Bend up the tab on the oil pump lever. Unscrewothgump cable adjuster (near the oil pump), then
remove the cable. Take out the inlet banjo bolts and the three or four outlet banjGAOTSON: Each
banjo fitting has an aluminum washer on each side. Do not lose theMOTE: Some models have a three
way lock tab instead of the upper washers on the oliddee 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 engin
NOTE: Each oil line is a differem¢ngth, but all the outlets are of equal output. Don't worry about mixing them

up.




19) .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 beftinreplace them, as their dielectric strength has been
decreased. Remove the ridgtand engine cover at this timM@AUTION: Be very careful to remove all the

screws to prevent breaking the cast aluminum cover.

20) If the righthand engine cover is e disassembled, pull the two vertical shafts out the top with pliers.
CAUTION: Do not lose any of the drive pins or thrust washers on these shaftRemove the nut holding the
distributor drive gear onto the distributor shaft, and then pull out the pinvd he distributor shaft comes out
from the other side. On-&eries models, remove the two screws holding the tachometer drive gear bridge in
place.




21) Remove the distributor drive pinion bolts from the end of the crankshatft. Lift off the pirdaheadrive
plate under it to expose the primary pinion nut. Flatten the lock plate, then remove the primary pinion nut. Tt
two gears can be removed after taking off the clutch. Unscrew the five-slutcly bolts, then remove the
clutch springs, theirgdes, the spring plate, and the clutch plates as aN@ITE: On H2's, it will be possible
to remove the outer two clutch plates before removing the clutch housing holder ring, which circles the clutc
housing to prevent its expansion at high engine dgddis ring can be slipped off over the outer end of the
clutch housing fingers. Take out the clutch pusher, which is in the center of the clutch hub.
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22) Flatten the lock plate under the clutch hub nut. Using a clutch holder tool, as shown, ttenwwteh hub
nut. CAUTION: Do not allow the handle of 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 busi@AgJTION: Do not

lose the thrust washers betweaethe clutch hub and housing and from between the clutch housing and the
engine caseThe crankshaft pinion can now be remov@AUTION: Do not lose the Woodruff key in the
crankshaft. If it is lost or damaged, it must be replaced with a genuine Kawasakiapt or its equivalent
because it is specially hardened and in a critical spot; it is dangerous to use a part made from untreated

metal.

23) Pull the gear change ratchet mechanism away from the shift drum, as shown. then slide the entire shift s
asembly out of the engine case. Remove the oil receiver screw and take out the oil receiver. Carefully remo
the kickstarter shaft stopper baAUTION: This will allow the shaft to rotate clockwise suddenly because

of spring tension.
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24) Remove all thengine mount bolts. Take the upper rear mounting bracket offGirdiTION: There

may be shims between the mounting lugs on the engine case and the frame lugs. Note where each one

goes, so they can be put back in the right placesft the engine straighup until it clears the lower frame
lugs. It can be taken out from either side of the frame.

25) Turn the engine upside down on the bench. Remove the nuts holding the engine cases together. There
twelve large nuts and thirteen small o @AUTION: Be sure to remove all the nuts before trying to split
the cases.




26) Strike the lower case half gently with a rubber mallet to loosen it. Lift it straight off when it is loose.
CAUTION: Do not use a screwdriver or other tool between the case hales toypthem apart or you will
damage the mating surface and cause the engine to leak oil or air. This will cause extensive engine
damage.

27) Lift 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 shafts, because
they are loose and could be damaged.












































































































































































































































































































































































































































































































































































































































































































































































































