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IMPORTANT SAFETY NOTICE

Indicatas a strong possibility of severs personal injury or death if instructions are not fallowed.,
CAUTION: Indicates a possibility of aquipment damags if Instructions are not foilowed.
NQOTE: Givas hslpful information.

Detailed descriptions of standard workshop procedures, safety principles and service aperations are not included. Itis
impartant to nota that thia manual contains some warnings and cautions against some specific service methods which
could causs PERSONAL INJURY to service parsonnel or could damage a vehicle or render it unsafe. Pleass understand
that those warnings couid not cover all conceivable ways in which service, whether or not recommended by Honda,
might be done or of tha possibly hazardous consequences of each conceivable way, nor could Honda investigate all
such ways. Anyone using service procedures or toals, whether or not recommended by Handa, must sstisfy himself
thoroughly that neither personal safety nor vehicle safety will be jeopardized by the service methads or tools selectad.




HOW TO USE THIS MANUAL

This manual explains the theory of operation
of the various systems common to HONDA
motorcycles and motor scooters and ATVs. It
also provides basic information on
troubleshooting, inspection and repair of
coamponents and systems found on these
machines.

Refer t0 the Model Specific Service Manual
for the model you are servicing for ad-
justments, maintenance and repair informa-
tion for components on that model.

Section 1 provides general information on the
whole motorcycle as well as Warnings and
Cautions to remembsr when performing
maintenance and repairs.

Sections 2 through 15 cover all aspects of the
engine and drive train.

Sections 16 through 20 include all of the
camponent groups that make up the chassis.

Section 21 through 25 appiy to the various
electrical components and systems found on
Honda motarcycies.

An extensive aiphabetized Index provides
rapid access to information on specific com-
ponents or systems.

All information, illustrations, directions and
specifications included in this publication are bas-
8d an thg latest praduct information available at
the time of appraval for printing. Honda Motor
Co.. LTD. reserves the right ta make changes at
any tima without notice and without incurring any
obligation whatever. Ne part of this publication
[ may be raproduced without written permissian.

HONDA MOTOR CO., LTD.
Service Publications Office

Date of Issue: Sep., 1988
© HONDA MOTOR CO., LTD.
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Symbol Marks

These symbols used throughout this manual show spocific service procedures, if supplemantary information is required per-
taining to these symbols, it would be explained specifically in the text without tha usg of the symbols.

Use recommanded engine oil, unless otherwise specified.

Use moiyhdenum solution {mixture of the engine oil and molybdenurm grease with the ratia 1 1.

Use multi-purpose grease {Lithtum based multi-purpose grease NLG] #2 or equivalent)

Use molybdenum disulfide grease {containing mare than 3% molybdenum disulfida, NLG) #2 or
eguivalant)
Example: Molykote® BR-2 plus manufacturad by Dow Corning, U.S.A.

Multi-purpose M-2 manufactured by Mistubishi Oil Japan

Use molybdenum disuifide pasta {containing mora than 40% melybdenum disulfide, NLGIl #2 or
equivalent)
Example: Molykota® G-n Paste manufacturad by Dow Corning, U.S.A.

Honda Moly 45 {1).5.A. only)

Roca! ASP manufacturad by Rocol Limited, U.K.

Rocol Paste manufactured by Sumico Lubricant, Japan

Use silicone grease

Apply lacking agent. Use the agent of the middle strength, unless otharwise specified.

J' SEAL

Apply sealant

Replace the part(s) with new oneis) before assembly.

Use brake fluid, DOT 3 or DOT 4, Use the recommended brake fluid, unless otherwise specified.

Use Automatic Transmission Fluid (ATF),

‘5- Sao.

Use special tool

St Y

e ¥ /
B IF | e

Use optional tool. These toals are obtained as you arder parts.
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— Abbreviations
Following abbreviations may be used in this manual. They stand for;
AssY ......iceeii.... Assemnbly

R eeeeeiiiieei ... Right (Right side viewed from rear sidel

L oreeiiiieeecee, o Left {Left side viewed from rear side]

iN ..., Intake sideflnside

EX ..o ieeiihenn. Exhaust side/Exterior side

STD .......c........... Standard

OP riiiieannn. Optional

08 .....iieevreen.... Oversized

L10OL) ............. Numbar of links {10Q links)

€2 ... Countershaft 2nd gear iNumber indicates the stage of gear}
ME .......iieeo...... Mainshaft 5th gear (Numbar indicates the stage of gear)
MM ................... Rotating speed per minute

BTDC ................. Bafore Top Dead Center

ATDC ................ After Top Dead Center

BBDC ................, Before Bottom Dead Center

ABDC ................ After Bottom Dead Center

AC .......c.c...ociiieu. Alternating current

BC ........ccciiovee... Diregt current
CDI .................... Capacitive discharge ighition
4P . .....iceer...... Number of ¢oupler ping

Following letters or marks stamped on the parts indicate the installation diraction.

IN ereeaii e, Install with “IN°* taward insidefexhaust side,
TOP ...cceivvviieanns Instalt with “"TOP'* toward up. (Do not instell with the lettar upside dawn.)
UP . ... Install with the “UP" toward uvp. (Do not install with the letter upside down.)
UPA L eeevoo ... Install with the triangular mark toward up. {Some paris might be stamped with an arrow.}
F+ v..... Install with the arrow toward front. (Soma parts might be starmped with a triangular mark.)
RIRH} ................ Install an the right side, viewed fram rear side,
If an arrow or triangular mark is Stamped. install with the mark toward right.
LLHI ................. Install on the left side. viewed tram rear side,
f an arrow or triangular mark is stamped, install with the mark toward left,
FIFR} ................. Indicates the front side of the vahicle.
RIRR} ................ Indicates the rear side of the vaehicle.
OUT {OUTSIDE! ... Install with tha letter toward out.
LOWER .............. Indicates lawer |evel.
UPPER (FULL) ...... Indicates upper level.
4= s Indicates the rotating directian, if starnped on the rotating part.

If a punch mark {+} is stampad on a part, it indicates the instaltation direction or alignment point. Pay attention to the mark
when assembling,

Date of lssue: Sep., 1988
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GENERAL SAFETY Goclant

Carbon Monoxide

If the engine must be running to do some work, make sure
the araa is well ventilated. Nevar run the angine in an
enciosed area.

AWARNING

i = The exhaust contains poisanous carbon monoxide |

gas that can cause loss of conscicushess and may
fead to death. |

Run the engina in an open area or with an exhaust svacua-
tion system in an enclosed area.

Gasoline

Work in a wall ventilated area, Keep cigarettes, flames ar
sparks away from the work area or whera gasoline is
stored.

AWARNING

« Gasaline is e:.trr;er-nely flammahl.e and is explosive
undar ¢ertain conditions. KEEP OUT OF REACH OF
CHILDREN.

Battary Hydrogen Gas & Electrolyte

* The battery- gives off axplosive gases: keep sparks,

flames and cigarettas away. Provide adequate ven- :
tilation whan charging. :
« The battery contains sulfuric acid {electrolyta). Con-
tact with skin or ayas may cause sevsre burns. Weer
protective clathing and a 1ace shield.
— If electrolyte gets on your skin, flush with water.
— If elactrolyte gets in your ayes, flush with watar
for at least 15 minutes and call a physician,
« Electrolyte is poisonous.

- If swallowed, drink large quantities of watar or
mitk and follow with wmilk of magnasia or
vegetable oil and ¢all a physician. XEEP OUT OF
REACH OF CHILDREN.

Under some conditions, the sthylene glycol in engine
coolant is cambustible and its flame is not visible, |f tha

sthylene glycol does ignita, you will not sae any ftame, but
you can be burned.

AWARNING

-+ Avoid spilling engine coolant on the exhaust system |

or engine parts. They may be hat enough to ¢ausa

the coolant to ignite and bum withaut a visibia
flame,

* « Caoolant {ethylane glycnl) can causa some skin irrita-
tion and is poisonous if swallowed. KEEP DUT OF
REACH OF CHILDREN.

« Do nat remove the radiator cap when the engine is
hot. The coolant is under prassure and could scald
yau,

* Keep hands and clothing away from the cagling fan,
as it starts automatically,

If it contacts your skin, wash the affected areas im-
mediately with soap snd water. (f i contacts your eyes,
flush them thoroughly with fresh water and yet immediate
medical attention, i it is swallowed, the victiny must be
forced t0 vomit thea rinse mouth and throat with fresh
water before ohtaining medical attention. Because af
thase dangers, always store coolant in a safe place, away
from the reach of children.

Brake Fluid

CAUTION

[ + Spilling fluid an painted. plastic or rubbar parts wm
damage them. Place a clean shop towael over these
parts whenever the system is serviced, KEEP auT

‘ OF REACH OF CHILDREN,

Brake Dust

Never use an air hose or diy brush to clean brake
assembliss. Use an OSHA-approved vacuum cleaner or
alternate method approved by OSHA, designed to
minimize the hazard caused by airborne asbestos fibers.

AWARNING

* Inhaled asbestos fibers hava been found to causs
respiratory disease and cancar,

Date of Issua: Sep,, 1988
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GENERAL INFORMATION

Nitragen Pressure
For shack absorbers with a gas-fillad reservoir:

AWAaRNING

« Usa only nitrogen to pressuriza the shack absorper, |
The use af an unstable gas can causa a fire or axpio-
sion reaulting in sarious injury,

* The shock absorber containg nitragen wnder high
pressure. Allowing fire or heat naar the shock ab-
sorber could laad to an sxplasion that could rasult in
serious injury,

* Fallure to releasa tha pressure from a shock absorber
befora disposing of it may lead to a possible explo-

L sion and sarlous injury If it is hested or pierced,

To prevent the possibility of an explosion, relgase the
nitrogen by pressing the valve corg. Than remove the valve
stam from the shock absorbar reservoir. Dispose of the gil
in a manner acceptable t0 the Environemant Pratection
Agancy {EPA).

Before disposal of the shock absorber, relaase the nitrogan
by pressing the valve core. Then remove the valve stem
from the shock absorbaer,

Hot Components

+ Engina and axhausi system parts become very h:r|

and ramain hat for some time after the angina is run. !
Wear insulatad gloves or wait until the engne end
oxhaust system have cooled before handling these
parts.

Used Englne/Transmission Qil

 Avsrarss [

* Usad engine oll {or transmission ¢il in two-strolm?‘
may cause skin cancer if rapeatedly left in contact _
with the skin for prolongad periods. Although this |g
unlikaly unless you handle used oil on a dally basis, it
is still advisabla to thoroughly wash your hands with
scap and water as soon as passible aftar handling !
used ail. KEEP ODUT OF REACH OF CHILDREN. |

1-2

Date af Issue: Sep., 1988
© HONDA MOTOR CO.. LTD.




GENERAL INFORMATION

SERVICE RULES

Use only metric toois when sarvicing this motorcyele aor
scooter, Metric bolts, nuts and screws are not inter-
changeable with English fasteners. The use af incorrect
tools and fasteners may damage the motorcycle or
scooter.

Special taals are dusigned to remave ar raplace a spacific
part or assemblies without damage. The use of ather pro-
cedures, without using the specified special tools, may
¢amage the parts.

Clean the outside of a part or assembly before ramoving it
from the motorcycle or opening its cover for service. Dirt
which has accumulated on the autside cauld fall into the
angine, chassis or brake system and cause damage later.

Clean the parts after disassembly but befors measuring
them for waear. Parts should be washed in high-ftash point
solvent and driad with compressed air. Beware of parts
containing O-rings or oif seals since these are adversely af-
focted by most cleaning solvents.

|'|| 'I'?\\\‘\ &3

Iy A

1 Iﬂl Ik‘

Contral cables must not be bent ar distorted. This will lead
to stiff oparation and premature cable failure.

WRONG WRONG

Rubber parts can deteriorate with age and are highly-
susceptible to damage from solvents and oils. Check these
parts before reassembly and replace as necessary.

Loasening & part with muitiple fastenars sizes shauld be
done from tha outside-to-inside in a crisscrass pattern,
loosening the small fasteners first. Loosening the big
fasteners first will place an excessive force on the smaller
fastensars.

Complax assemblies. such as transmission parts, shauld
be stored in the praper assembly order and held securely
with wire. This will simplify reassembly at a later date.

Reassambly position of critical parts should be noted
bafote the parts are disassembled. This will allow those
dimensions (depth, distance, or pasitionl to be carrectly
duplicated upon reassembly.

Non-reuseable parts are always replacad whenever
suomething is disassembled. These include the gaskets,
metal sealing washers, O-rings, il seals, snap rings, and
cotter pins.

CAUTION

[ - Coalant or brake fluld will damage the .zlppsarnncsﬂof
painted parts. In addition. these fluids can damage

! tha structural integrity of plastic or rubber parts.

Date of lssue: Sep., 1988
© HONDA MOTOR CO., LTD.
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GENERAL INFORMATION

Ball hearings ara removed using tools which apply force
against ona or both Linner and outer} baaring rages. If the
force is applied against only one race (either inner or
outer), the bearing will be damaged during removal and
must ba replaced. If the force is applied against bath races
equalty, the bearing will not ba damaged during removal.

‘ [
=il
+ L AR

Both examples ruin the hearing

Bali bearings are claaned in high flash-point solvent then
dried with compressed air. Air dry the bearing while
holding both races te prevent it from spinning. If the bear-
ing is allowed to spin, the high spaed generated by the air
jet can overspeed the bearing and cause permanent
damage,

Bull baarings are checked iafter cleaning) by slowly
rotating the inngr race while holding the outer race sta-
tionary. If any radial play or roughnass is falt, it must be
replaced. The bearing should have na axial play; if it has
naticeable axial play. it must be replaced.

Ball bearings are always installed with the manutfacturar’s
name and size code facing out, {(Facing out meaning — th,
name and sizing code should be visibie from the slde the
bearing is installed from.} This is tcue for open, singla-
sealed and double-sealad bearings. Apply the praper
grease to open and single sealed bearings before
reasssmbly.

SINGLE -SEALED DOUBLE-SEALED
TYPE TYPE

e

'I—J
OFEN
TYPE

MANUFACTURER'S
NAME, BEARING No.

Snap rings are always installed with the chamfared [rolledt
2dge facing away from the thrust of the mating part. This
Wway, prassure against the snap ring presses against the
areas in the snap ring groove with the most parallel con.
tact area against one another. Installed incorrectly,
pressure against tha rolled or ¢chamfered edge couvid com-
press the snap ring with the possibility of dislodging it.
Never reuse snap rings since they are oftan used to control
end play and become worn with aormal use. Wear is
aspecially criticsl on snap rings which retain spinning parts
sych as gaars, After installing a snap ring, always totate it
in its groove to be sure it is fully-seated,

CHAMFERED
EDGE

Grease or oil sliding or turning parts with tho recommend-
ed lubricant before reassembly.

Replacemsent parts and fluids mus( be qanwing Honda or
recommended by Honda. The use of non-Honda parts anc
noan recommended fluids can have an adverse affect on
performance and durability.

Reassembly operation should be tested, whenever possi-
ble. bafare the part is installed onto the motorcycle,

1-4
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GENERAL INFORMATION

Bolt or screw langths can vary for an assembly, caver, or
case. These different lengths must be installed inta the
correct locations. |f you become confusad, place the bolts
inta their holes and campare the exposed lengths; each
should be exposed by the same amount.

Torquing multiple sized fasteners should be done as
follows: tighten alt to hand-tight, then torque big fastenars
before littla fasteners. Torque pattern should be crisscross
from inner-to-outer. To minimize distortion, critical
fastenars should be targued in two or three increments,
Unless spgcified otherwise, boits and fasteners are install-
ed clean and dry; do not use oil on the threads.

Oil seals are always installed with grease packsed into the
seal cavity and the manufacturer’s name facing the aut-
side (dry sidel, When installing seals, atways check that
the shaft over which the seal fits is smooth and free of
burrs which could damage the seal.

S

MANUFACTURER'S NAME

Old gasket matatial or sealant must be removed before
reassembly. If the gasket surface is damaged slightly, it
may he possible to smaooth that area with an ail stona.

Rubber hoses ifuel, vacuum, ur coolant| should be install-
ed 5o the end)s bottomed onto its fitting. This allows ace-
Quate area for the house clip to grip the hose beneath the
flared end of the fitting.

CAVITY

CUP_"—""“‘---E

FITTING ————e]

Rubbar or Plastic Dust/Dirt Boats should be replaced
securely in the exact positions they were designed for.

BOOTS

Date of tssue: Sep., 1988
© HONDA MOTOR CO., LTD.
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GENERAL INFORMATION

FASTENERS

A matorcycle is composed of 8 number of connected parts. A
variety of fastenmers are used to connect these parts. Unlike
permanant connection methods like welding, riveting and
glueing, threaded fasteners are essential as a means of non-
permanent connection which can ba disconnected whenever
necessary.

Roughty estimated, the thread diameter is the 0.D. of the male
thread or the I.D. across the full width of the “vallays’’ of the
foemale thread.

The pitch is the thread-to-thraad distance that a mals/female
bolt moves in a turn.

TYPES OF THREADS ]
_ _ FEMALE |
Metric threads, as specified by the Intarnationat Standards | -
Organization (IS0}, are usad on HONDA motorcycles., i 3
The typical ISQ threads found on Honda products sre the
following threads and pitches. =
A
'-.-
Diametar tmmb | Pitch (mm [ Diameter (mm) | Pitch (mm} W
3 | 0.5 12 1.25 <
4 0.7 \ 14 S ——  PITCH e
5 0.8 : 16 1.8
6 1.0 18 1.8
8 | 1.28 20 1.5 N
10 1.25 i
The few parts which do not have conventional {1ISO) metric
threads are listed below.
The threads are NOT INTERCHANGEABLE with conventional {ISQ) metric threads.
Description *Symbols (typical axamples) I Example of application
Parallel threads for tubes PF 18 Oil pressure switch )
Taperad threads for tubes k PT 1/8 Thermostatic units
. _Thread type used on bicycles ' BC3.2 Spokes and nipples
Spark plug r_h__reads M 128 Spark plugs T

Automobile tire

Valva stem i TvE

Tira valve stam

* The figures given abova represent screw sizes., An example
is given for sach type of screw or thread type.

THREAD SIZES

Thread sizes are rapresented by maloe thread diamaters. Wig-
ths across flats represent applicabla too! sizes. Note that these
widths are nat related to thread sizes.

On Honda motorcycles, scoaters and ATVs, the size of the
bolt, nut or screw is considered to be the thread diameter.

WIDTH ACROSS

FLATS
(TOOL SIZE}
) MALE THREAD BDIAMETER
(THREAD SIZE}
N
g f

1-6
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GENERAL INFORMATION

WIDTH ACROSS FLATS

The width acrass flats is the portion where tools such as a
wrench or a socket are applisd, Appiicable taol sizes are
represanted by these widths. The denamination of a **10 mm
wrench, " for examnple, represents a wrench to be used on hex-
heads with widths across flats of 10 mm.

On the right is a table to show representative widths across
flats and thread sizes often used for Honda matarcycles. Nat
all widths across the flats are shown.

Soma other common widths across the flats are 22, 24, 27,
30, 32 mm, etc. Spark plugs have particular width across
flats; they should ba removed with special spark plug wren-
ches {16, 18 and 20.6 mm).

HEX-HEAD BOLT STRENGTH MARKINGS

Strangth marks. indicating material type, are visible on the
head of some hex-headed bolts. Bolts are classified into stan-
dard bolts and high-tension balts by material types. During
assembly, take care not ta install any high-tension bolts in the
wrong place. Note that while standard bolts are tightened 10 a
standard torque unless otherwise specified, high-tension balts
always hava their own specified torque values. 6 mm SH boits
without strength marks {srmall-headed flange bolts with a
width across flats of B mm and a thread size of 6 mm} are all
considered standard bolts.

DR-type {or dished-headed) bolts, without strength markings
{flange bolts with hex-heads and weight reduction holes in
themn, ate classified by outer flange diameters. Be caraful
about the installation points and the terques of high-tension
bolts having the same hexagon dimensions as standard bolts,
but having larger flanges.

Haxagon portion

Width

| ITheead ciameter) .

across flats x (pitch)
g 5x0.8
8 Bx1.0Q
-@-%—__‘:E{ 10 6x 1.0
12 8 x1.25
-@ @ 14 10 x 1,25
17 12 x1.256
19 14 x 1.5
. _ 5 6x1.0
%-:--E”}. T 6 8 x 1.25
1 i 8 10 x 1.25
| 10 12 x 1.25
.- t B} |
STRENGTH
MARK
Mark | Ne mark Sor® 10 12
Strength
Ciass. 5.8 B.8 10.9 12.8
Tension 50—-70 - BO—-100 100—-120Q 120-140
strength kg:mm? N kg'rmm? Ky rmm? kgfmm?
Class. Standard Baits High tension

DISHED HEAD

ARl
|

DR-TYPE
BOLT

[©

STANDARD HI-YENSION
BOLT

BOLT

Date of Issue; Sep., 1388
© HONDA MOTOR CO., LTD.
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GENERAL INFORMATION

UBS balts are in the high-tension Category. They can ba
recoghized by undercuts undar their bolt necks. UBS bolts are
marked either with or withayt strength marks. Furtharmora,
these bolts are so structurad so they will not easily loosen, by
the pravision of a slight slope af 5 to 80" on the bottam of the
flange.

TORQUE VALUES (Tightening Force)

When two or more parts are connscted by a fastener, their
cennaction shauld not be affectad by extaernal forces; i.e. there
should bs no gap between the parts which are fastenad
together. The first priority of threadad tastener connectad
parts is the state of being tightened with a sufficiant force,
When any tightening farcs is sufficient for the intended func-
tion, it is called ““proper tightening force"".

Tha tightening forca of one bolt is equal to bolt axial tensite
strength. Bolt tightening force is, therefare, often called “bolt
axial force™.

A decrease in tightening force {initial tightening force) due to
the passage of time, extarnal forcas or vibration applied during
use is called '"fastener loosening’'. Even when tha initial
tightening force was correct, loosening may cause it to
decrease in later use, finally damaging some parts. As a
countermeasure against fastener loosening, retightening is
carried gut after a certain period of time. Periodically tighten-
ing wheel spokes is an example of this operation.

Proper tightening forces are specified according to fastener
strength, strength of fastened parts snd intensity of external
forces. Tightening must be carried out in strict accordance
with this specificatian, especially at important points, Tighten-
tng a connecting rod bearing cap with a stronger force than is
proper, for example, will deform the tightened part {bearing
c¢ap) slightly and cause the oil clearance for the bearing to
become smallsr than specified, which may lead to the bearing
seizing. An insufficient tightening force, on the other hand,
may allow the nuts or bearing caps to loosen and fal| off during
engine operation, leading to serious engine trouble.

UBS BOLT

UNDERCUT

F=f

¥ TIGHTENING FORCE
f: BOLT AXIAL FORCE

-

OfL CLEARANCE

METAL
BEARING

, Y
x/ yd b
# /| REDUCED OIL.

#) CLEARANCE

BEARING CAP  CRANKSHAFT
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GENERAL INFORMATION

As mentionad sarlier, the most important point in fastaner
tightening is the tightening force. The problem is that this
tightening force {axial tension) is difficult to measure.
Using a predetermined tightening tarque is, thereforn, the
most common method of controlling fastener tension.

't must be nated that, in this contral method using torque
values, the axial tension is proportional to the torgue under
certain conditions. Under other conditions, this important axial
tension varies even when the fastener is tightensd to the same
torque.

The table on the right gives some axamples of friction co-
efficient when oil has adhered to the threaded portion. Under
the sama conditians from the viewpaint of the tightaning tor-
que and the material of the parts that are fastenad together,
<p> varies largely. Out of tha tightening torque applied on an
unlubricated fastener, BB to 92 percent is consumed by the
friction of flangas and thread surfaces and only 8 to 12 per-
cent is effactively transformed into axial temsion. This percen-
tage of wansformation into an axial tension incraases as the
above-mentioned friction decreases: i.e. as the value <u>
decreases, the axial tension increases. Axial tension varias
when the same tightening torque value is obtained. Further-
more, in a dry [unlubricated) state, the value <u> varias in a
wider range and has a tendency to increase as the tighten-
ing/loosening procedure is repeated.

It is important to ail the theeads of specific fasteners whan in-
structed to de ¢q in the Model Spacific manual. Qiling the
threads of these fasteners ensures stable fastening tension in
¢ritical areas. No other bolts besidas those specifically pointed
out In the Madel Specific service manual text raquire oil on
their threeds.

Lubrication of tha threaded portion or of the bottom aof the
flange reduces friction and the anti-loosening effect. However,
this lubrication also increases fastener axial tension and
results in a eufficient ughtening strength, so that the fastener
is less likely to lagsen,

T 2— /

=2

o 1

>

=

w

= 1

-

<

é — TIGHTENING TORQUE

!

A

Threaded portion
in a dry state
iu=0.35—0.54)

.\\\-_ _:_o"

Kesosene Qiled

applicd u. 0.09 .0.14)
u=0.22 -Q.34}

AXIAL TENSIQN ~r=—rie=

— TIGHTENING TORQUE

Date of Issue: Sep.. 1988
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GENERAL INFORMATION

Tarque values are determined according to fastener size and
strangth, and the strangth of the parts that ara fastensd
together. In many of our previous service manuais, torque
values are specified within a cartain range. Due to slight varia-
tion in torque wrench pracision and fastaner friction co-
efficiant, the target torque value should be the middle of tha
range of the torqua wvalue specified. The Modal Specific
manuals pravide only the simplified, middle-range torgue
values, Kg-m is used as a tightening torque unit.

Example: A torque of 1 kg-m refers to the moment of force ob-
tained when a 1-meter lang wrench is loadad with 1 kilogram.
At the sarne moment, a heavier load is needed as the effectiva
wrench length is shorter,

1 kg-m=10 Nem

1 kg-m= 7 ft-Ib

FASTENER LOOSENING

In most of the cases, fastenor Ioosening is due to axternsl
forces repeatediy applied to, or working against, the fastener
{such as vibration), thus reducing screw axial tension.

Certain argas of the motorcycle or scoater are subject to
repeated and severe extarnal forces, Special bolts with a3 high
percentage of elastic defarmation capabiiity are used in these
sreas.

Installing commeon kolts in thase areas with special re-
quirements may lead to loosening ar shearing of the fastener.
Therefore it is important to identify both these specially
designed bolts and the positions where these are required.

Always clean fastenars thoroughly if there is any dirt present
anywherg on the fastener,

installing fasteners with dirt or other foreign matter on their
threads or on the bolt or nut bearing surfaces will result in im-
proper axial tension, despite the use of the proper torque
specificatran.

As the dirt or foreign matter breaks down due to vibration and
the attached parts working against each other, the fastener
will soon work its way loose.

There ate several methods of preventing the various types of
tasteners from loosening. Some rapresentative example are
prasented on the next page, togather the necessary instruc-
tions for propar use,

(100 cm} —‘
8 _
N = 1 kg-m
1 P {100 kg-cm)
1 kg
-e—0.2m
{20 cmi

)

3 (100 kg cmi

= 1 kg-m

~

FATIGUE

SPECIAL BOLTS

[

il

gL

FOREIGN MATTER

1-10
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GENERAL INFORMATION

Locking

TYPES OF FASTENERS

APPLICATIONS

CAUTION

1. Lock washer [Conventional split-
rnng type)

When the washer is comprassed

the slasticity of the spring and the
edges of the ring ands prevent
loosening.

under the bearing surface pressure, .

* Various points on frame
rBolts-incorporating washers
are also available.)

* Do not use lock washers which have lost
their efasticity or are defarmed or eccentric.

» Excessive tarque will opean or deform the
washes and render it useless.

.+ Usa an appropriate size for thread dia, or

héx. point,

* When using with a plain washer, always put
the lock washer between the nut and plain
washer,

NUT
LOCK WASHER
PLAIN WASHER

e
///ﬂ| |////,

2. Seif-lacking nut

This is a nut with a spring plate on

tap. This spring plate pressas

against the thread, making it dif-

ficult for the nut to loosan. Aftar

removal, this type of nut can be
used again.

* fmpartant points on the frame
— PRO-Link pivot point nuts
— Axie nuts

« Avoid using spring plate nuts with defarmed

or damaged spring plates,

- The boM head must be held during nut in-
stallation and removal due ta the resistance
of tha nut spring plate against the bolt.

« If the bolt length is too short, the spring
plate portion of the lock nut will not engage
with tha thread fully.

3. Double nut

Y/ LOCK NUT

N,
\&Z

ADJUSTING NUT
The lock nut, applied to the ad-
justing nut from outside, presses
against the latter thus preéventing
loosening,

* Chain adjusters

« Cable adjusters
{Also used for removing or in-
stalling the stud boits}

* Hold the adjusting nut securely and tighten
the lock nut.

+ Any attempt to loosen both nuts {adjusting
and lock nutst simultaneously will damage
tha holt threads.

4. Cone spring lock washer

CONE-TYPE
LOCK WASHER

™ >

/.

The bearing surface pressss on the

cone spring washer and the spring

raaction presses against the nut to
ptevent it from loosening,

« important points inside the
engne
~- Clutch lock nut
— Primary gear lock nut

* Drive sprocket center balt

1

* Installing in the opposite direction prevents

effective locking. Always install cone
washers with their “QUTSIDE'" mark facing
out. No marked, set cone spring washers as
shown in the table at left.

* Da not use if damaged or deformed.

- When using a lock nut chamfered on one
side, install the nut with chamfered side fac-
ing the lack washer as shown below,

K
o
—_— ~ I

CHAMFERED EDGE

H

[R—

Date of Issue: Sep., 1988
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GENERAL INFORMATION

TYPES OF FASTENERS APPLICATIONS CAUTION —|
: 5. Tongued lack plate * Important points inside angine | + Ensure that a tongue {ctaw! has locked the |
— Cfutch lock nut nut properly,
« important safety points on the ' » Sinca repeated berding/straightening
frame damages the tongue, replace the lock plate
— Steering head bearing tap  :  with 2 new one whenevar the lock plate is
nut remaoved.

—~ Driven sprocket nuts Align the tongue 1o the put in such a manner
that the nut aligns perfectly when proper nut
torque is reachaed, or so that the nut must be
tightened further to align the tongue.

Do not afign the nut in & position where the
locking tongue aligns, but the nut tarque is
less than specified.

Bend the tongue (claw! to the flat

face of nut or into the groove of ' /:E:i\ _ .
tha nut to lack the nut or bolt head. 31 &> . @)Q @

6. Castle-headed nut - Important safety points on the | - Singe repeated bending/straightening
frame damages cotter gins, always use hew cottar
— Axle nut i pins during assembly,

— Brake torque rocl Tighten the nut to the specified torque, Then
align the next passible pin hole while tighten-

ing the nut just beyond the specified torque,

/, /// + Do not align the holes in & pasition whare
“on the nut torgue is less than the specified
torque,
~ i
inserting a cottar pin through a nut sy
and bolt prevants foasening. !@
RIGHT
* Bend the ¢otter pin as shown below.
a‘
and
e (U
RIGHT ¥ WRONG
7. Slip pinfcotter pin + Frame important safety paints | « Since repeated bending /straightening
— Brake rod damages cotter pins, always use new cotter
COTTER pins during assambly. Although slip [HNS can
| :f be used again, replace slip pins with new

anas if they are deformed or fatigued,

When using a cotter pin or slip pin on
suspension and wheel components, install
the pin with the hoad facing forward. If in-
stalled in the opposite diraction, these pins
may be bent and eventually broken and
knocked out due to hitting stationary ohjects

&g — SLIP PIN
B :

Inserting 2 slip pin or cotter pin . or trom thrown stones on off-road bikes. Be
through a boit prevents the nut ' sure to bend cotter pins properly a8s shown
from loosening. below.
— FORWARD
A

_ RIGHT WRONG
i »Set the pin head in any position within the

‘ I range A shown above.
Date of Issue: Sep., 1988
1 '1 2 © HONDA MOTOR CO., LTD.




GENERAL INFORMATION

TYPES QF FASTENERS

APPLICATIONS

i CAUTION

8. Stake-type lock nut

STAKE POINT

Stake (or indent} the collar of the
nut to make it match the groove in
the shaft,

* Important paints inside the
engina
— Clutch center lock nut

* Wheal bearing retainer

= Shitt drum stopper plate

* During disassembly, eliminate the staking
pomnt to loosen the nut.

i * Replace the nut, if the old staked area of the
nut aligns with the groove of the shaft after
tightening the put to specified torque,

* Atter tightening the nut to the specified tar-
Que, stake the nut collar by striking it with a
drift punch i such a way that the staking
point matches the shaft groove. Ensure that
the staking point has entered into the groove |

1 at least 2:3 of the groove dapth.

3. Thread lacking agent

thread to prevent loosening.

Apply a thread locking agent to the

* Rotating points inside the
engine, points which if
loasened, may cantact
rotating parts.

— Statar coil bolt

— Bearing retainer boits

— 5hift drum stoppar plate
boit

* Frama
— Fark sockst bolts
— Brake dis¢ bolts

"« Application of a locking agent increases
lonsening torgue. Take care not to damage
the balt during remaoval.

* Before applying a locking agent ¢lean off all
ail and/or residual adhesive remaining on the
threads and dry them completely.

= Application of an excessive amount of
adhesive may, during loosening, damage the
thread ar cause the bolt to he broken, Apply-
ing a small emount of adhesive to the and of
the bolt threads distributes the adhesive
throughout when the bolt is threaded in.

APPLY LOCKING AGENT

N V1

10. UBS bolt

ARlnm
Z % 7 // r

The threads are pressed by the

|
L_reaction an the inclined bolt flange. '

* Used on the critical areas of
the engine/frame where 2 nut
cannot be usad to tighten.
Engine;

- cylinder

— cylinder head
Frame;

— foot peg

— bracket

* The tightening surface where the bolt flange
seats should be ievel and smaoth.

Date of Issue; Sep., 1988
€ HONDA MOTOR CO., LTD.
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GENERAL INFORMATION

BALL BEARING REPLACEMENT

Ramaving Ball Bearings

Ball hearings are removed using tools which apply force
against one or both {inner and owuter) races. If the force is ap-
plied against only one race {gither inner our autet), the bearing
will be damaged during removal and must bg replaced. If (he
force is appiied against both races {aqually), the bearing can be
reused.

If the bearing is in a blind hole in the crankcase and cannot bhe
removed by hammering on the appaosita side, remove it with a
bearing remover. For recommanded bearing removars, refer to
tha Tool Compatibility Charts on page 1-15.

CAUTION

* Dperate tha bearing remover with the shaft threads pro-
parly engaged. A poor fit may lead to damege te the
thraads,

* Replace the remowvsr if it Is wom or damagad.

Do not reuss bearings that have been ramoved.

If the use of a bearing remaover is not possible, remove the
beoaring by thermally expanding the case: slowly and uniformly
heating the case with a heat gun (industrial dryer).

+ To avoid burns, wear insulatad gloves when handiing the
heated case.

CAUTION

!. * Using a torch to heat the case may causa warping. ]

Remova tha bearing from the shaft using a bearing puller.
Avaoid using a bearing that has been removed by pulling on the
auter race with 8 bearing pullgr,

< Thoi I
Universal Bearing Puflar 07631—-0010000 or its

equivalent should bs used.

ATTACH- GUTER
MENT PACE
o(H PILOT
by
IS
2 1oL
CAN BE
CRIVER REUSED

= TO0L
REMOVER WEIGHT
HANDLE SHAFT

HEAT GUN

SYDOLI

BEARING PULLER

1-14
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GENERAL INFORMATION

Remove the whesl baaring using a bearing remover shaft and
ramaver head.

Do not reuse the removed bearing.

For recommended bearing remover shafts and remover heads,
refer to the Tool Caompatibility Charts an the following pages.

inztalling Ball Bearings

Clean the bearing recess bafare the bearing is installed to an-
sure that it is frge from dust or debris and that tha bearing
seats fully in its recess.

Caution should be taken regarding the direction in which tha
bearing is instatled. Ball bearings are always installed with the
manufacturer’s name and size code facing out.

This is true for opsen, single sealed and double sealed bsarings.
Apply the proper grease ta the baaring before reassambly. The
outer race should ba installed with a driver, attachment and
pilot.

The bearing must be installed in a parallal maaner.

CAUTION

»+ Dustin the bearing racess or failure to instail tha bearing .
parallal to the case may result in hearing failura. ;

If a new bearing fails to fit tightly in the bearing recass, replace
the case.

CAUTION

+ The pilot must not be used if thara is an oil guide plate
that the pilot contacts whaen driving the bearing in.
Before ramoving the bearing, make sure whether or nota
pilot can be usad.

When the bearing is installed onto a shaft, the inner race
shouid be set by using an inner driver handie and innsr driver.

Clean the bearing recesses thoroughly before installing the
naw bearing.

The bearing must be installed in a parallel maanar.

CAUTION

* Dust in the bearing recass or Improper fit may rasult in !
bearing failura. !

If 8 new bearing fails to fit tightly onto the shaft, replace the
shaft.
CAUTION

[ An imprno-per fit betweaen the. bearing and shaft m:;y
cause bearing damage when in usa.

For adaptability between drivers, attachments and pilots, refar
to the Tool Compatibility Charts on the following pages.

SY.OGLI
REMOVER
SHAFT

!
REMOVER
HEAD

"s"r=uI|

MANUFACTURER'S |
NAME/BEARING No.

APPLY GREASE
BEFORE
ASSEMBLY

DRIVER

ATTACHMENT m
S,
-
PELOT-;: —
M

L/
BEARING RECESS

OIL GUIDE
PLATE

= 1o0L]
INNER
DRIVER

ATTACHMENT

INNER RACE

Date of Issua: Sep., 1988
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GENERAL INFORMATION

TOOL COMPATIBILITY CHART FOR
STANDARD BEARINGS

Bearing Size
Select the bearing toot according to the size stamped on the
bearing race.
AU or 2" indicates & bearing with 2 metal shieid or rubber
saal respectivaly, These letters have no connection with bear-
ing size and can be ignored.

U: Single-sealad type

Z: Singla-sealed type

UU: Double metal sealed type

2Z: Double rubber sealed type

Bearing Remover Compatibillty for Wheal Bearing
Use the ramover heads listed below in combination with ghaft

SINGLE-SEALED
TYPE

DQUBLE-SEALED

TYPE

BEARING NUMBER

I
\ ) 7
ey MANUFACTURER'S
NAME, BEARING No.
| o | BEARING REMOVER HEAD

(07745 —00501 00} | ) fmm} ] TOOL NUMBER
STV . 6000
Thera is a kit comprising of T0—20 mm remover heads and 6200 10 07746 —0050200
shfts. 8300
6001
Wheal Bearing Hamover Kit: 07746 — 0050001 6201 12 07746 —0050200
6301
6002
6202 15 07746 — 0050400
6302
6003
6203 17 07746 0050500
6303
8004
6204 20 07746 —0050600
6304
[U—
Bearing Remover Compatibility Table
aeamn | | TOOL NUMBER ]
D . . . .
NUMBER . BEARING REMOVER SHAFT HANDLE WEIGHT REMOVER SET
6600 26 ncluded with
6200 10 | 30 | 07936—GE0D200 | 07936— GEOO100 tff ed wi 07741—-0010201 | 07938 — GEODBCO
6300 as miatt
6001 =8 Included with
6201 12 * 32 | 07936—1B60110 | 079261680120  ncluded wit 07741--0010201 | 07936- 1660001
+ shaft
8301 37
6002 32 Snclidsd itk 07936~ KC10000.
6202 15 | 35 | 07236—KC10200 | 07936—KC10100 ﬁ;; w 07741-0010201 | 07936 —KC10500
. 6302 _42 : ’ IMo including waight)
6003 35 Included with §
6203 17 ' 40| 07936-3710300 | OCUICY 07936-3710100 | 07741-0010207 _
6303 a7
G004 . poni Included with -
6204 | 20 | 47 | ©7938—3710800 S 07936—3710100 | 07741—0010201 | 07938— 3710001
6304 52 -
6005 47 Incleded with
6205 25 | 82 | 07936.-42501Q0 remove Q79363710100 | 07741 0010203 S
6305 €2 '
GO08 o5 . Included with
6208 30 ° 62 ° 07936-8890200 remover 07936—-3710100 | 07741—-0010201 | 07936 —B3g0101
6308 I i
6007 . 62 .
ol
6207 | 38 | 72 | 07938--3710400 :ggiiif‘“”h 07936-3710100 | 07741 -0010201 S
6207 an

1-16
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GENERAL INFORMATION

Tool Compatibility Chart

[ TTING POINT el FAL
TC [ &
) l LTER RAGE X S REATACE

T . . - -

“J0L NAME ' . ANNER |
AT”ACHIENT oz ATTACH. MNER | aqpagyy | INMA
\ i sLaT Ghnez,” G :}m:‘_n MH"T“ OHpEF:

TOOL -
NUMBFR

07745 —-0040G300
O7T45- 0040400

0o |
00

n

GTT46 Auspso0
17716 -CO31000)
OF736— 0040600

anrozna

nuageng
UldFla

SEANING

QTG -0010700

- 180100
N7746-00%0100
Q7246 0OTOAND
oT744 omOann
0} Fa6 - 9010500
027346 -0010800

- OVACIOD

076GA0 - 5040103
07736 004MCo

OT7a6
07241 - 00407200
02746 — 0040400

07748 - 004LHI0
37749 - 00160ON
07746 00203
07748 - 00204
N7346-C0302C0
07746 0GAOX
01746 QUIGAOD

079ai

7746 0102
: Ghrad

[ap S TH

07736

262 26(2930032035 37080 42422052085 (5246622078 |0 250

o
b
a
b}
N
e
15
™
&
&
<
@
=
&3
o
3
I
&

22 2

&
2

26 . _ b »

as a i .

o
A

le
»

3
oo_o_.-a-oo.oaov_"oo.-v-cot-o'oo--o.onc..
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2. MAINTENANCE

FUEL LINE 2-2 DRIVE CHAIN 2-21 ]

FUEL STRAINER SCREEN 2.2 DRIVE CHAIN SLIDER, CHAIN GUIDE,
FHROTTLE OPERATION .3  GUIDE SLIDER AND ROLLERS 2-24
OIL PUMP AND OIL LINE {2-stroke SEHIVE KELT S
separate oil supply motorcycles) 2-4 BELT CASE AIR CLEANER 2-25
CARBURETOR CHOKE 2.5 FINAL DRIVE OIL LEVEL 2.25
AIR CLEANER 2-6  BATTERY 2-26
AIR CLEANER CASE DRAIN TUBE BRAKE FLUID 2-27
{off-road motorcycles and ATVs) 2-7 BRAKE SHOE WEAR 2.28
CRANKCASE BREATHER 27 BRAKE PAD WEAR 508
SPARK PLUG 28 BRAKE SYSTEM 2.29
VALVE CLEARANCE 29 BRAKE LIGHT SWITCHES 2-30
ENGINE Ol 21 HEADLIGHT AIM 2-31
ENGINE OIL FILTER 213 4 reH SYSTEM 931
ENGINE OIL FILTER SCREEN 218 oo 2.33
DECARBONIZING (2-stroke engine) 2-15 SUSPENSION 2.34
CARBURETORSYNCHRONIZATION 216 o, oo oo oyl .
CARBURETOR IDLE SPEED 217 NUTS, BOLTS, FASTENERS 2-36
RADIATOR COOLANT 217 N HEELS/TIRES 2.35
COOLING SYSTEM 218 STEERING HEAD BEARINGS 2.38
SECONDARY AIRSUPPLY SYSTEM 219y a1 o U TRAX) 539
EVAPORATIVE EMISSION CONTROL
SYSTEM 2-19
TRANSMISSION OIL
(2-stroke enging) 2-20

NOTE

I + This section covers the normal inspections and adjustements that are nacessary to maintain the vehicte in good con

di-
tion. Perform this maintenance at each scheduled maintenance period. Refer to the Model Spacific manual for the pro-
per maintenance schedule and applicable items.,

Date of Issue: Sep., 1288 2 1
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MAINTENANCE

FUEL LINE : _ 1

Check tha fuel line far: e —"_‘:{E‘Ef__ - FUEL LINE '
— Gasoling leakaga i b
— Loose or impropsrly positionad line clip
— Dateriorated or damaged ling

Replace any defectiva parts.

T PR

Turn the fuel valve to ““OFF'* position. O-RING =
Remove the strainsr cap below the fuel valve, and drain the
gasoline into a suitable container.

STRAINER

SCREEN !

¢ Gasolina is extremaly flammable and Is explosive undar
- . STRAINER :
certain conditions. i
- - . | CUP 3

Work in a wall ventilated arga. Keep cigarettes, flames or FUEL VALVE
sparks away from the work area or any area whers gasoline is

stored.

Remaove the O-ring and strainar screen.

Clean the cup and strainer screen with non flammable or high
flash point solvent.

Replace the Q-ring with a8 new one.

Reinstall the strainer screen, Q-ring and cup, than tighten the
Cup to tha specified tarque,

CAUTION

i » Overtightening the cup may braak or deform the Q-ring,

causing a fuel leak.

Turn the fuel valve to **ON’’ and check that there are no leaks.

2 2 Date of Issue: Sep., 1988
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MAINTENANCE

THROTTLE OPERATION

Check for any deterioration or damage to the throttle cahle.
Cheack that the throttle automatically closes completely in aifl
steering paositions.

IF the throttle grip does not return properly, lubricate the throt-
tle cable and ovarhaul and lubricate the throttle grip housing.
If the thrattle grip still does not return propeatly, the cahle may
need raplacament.

With the engine idling, turn the handlebar all the way to the
right and left 10 ensure that the idle speed doss not change,
If idle spead increases, check the throttle grip free play and the
throttle ¢able connection.

AWARNING

" = Reusing a damaged or ab.normally bent or kinked throttte
cabla can prevent proper threttle stide operation and may
Iead ta a loss of throttle control whila riding.

Throtile free ptay should be checked and adjusted as follows:

Throttle grip free play is correct if there is a prescribed amount
af play on the outer circumferance of the throttle grip flange,

Throttle lever free play is correct if there is g prescribed
amaount of play at the tig of the throttle lever,

Minor free play adjustments ¢an be made with the adjuster on
the throttle grip side.

Loosen the lack nut and turn the adjustar t6 obtain the desired
amount of free play,

Tighten the lock nut after the adjustment has been made.

tF the adjuster has a baat, reposition it praperly attar adjust-
ment is mada.

Major adjustments are made on the carburetor end of the
cable, with one of the adjuster types shown here.

With a forced opening/closing-type throttle, the adjustment of
free play can bs made by loosening the lock nut on the pull side
of the cable and turning the adjuster.

Tighten tha lock nut after the adjustment has been made.

THROTTLE LEVER TYPE

TYPICAL

LOCK NUT

ADJUSTER .

]I.l ADJUSTER

Date of Issue; Sep., 1388
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MAINTENANCE

If the throttle cable has an adjuster anywhere within its length
besides the ends, major adjustmant is made there.

Adjust the frae play by loosening the lock Aut and turning the
adjuster.

Tighten the luck nut after the adjustment has been made.
If the adjuster has a boot, repasition it properly aftar adjust-
ment is made.

OIL PUMP AND OIL LINE
(2-stroke separate oil supply
motorcycles)

The oil supply on some 2-strakes is controlled by a throttla
cable that is coupled with an il pump.

Gil flow is regulated, in a direct relation to throttle movement
and paosition, by a combined oil controljthrottle cable that
simultaneausly moves tha throttle slide in the cerburator and a
control arm on the il pump.

When the inner cabie of the oil control cable stratches, tha
amount of the gil flow changes and is not suitable for the size
of throttle opening. Tharefore, it is necessary to inspect and
readjust it periodically.

There is matching mark on the oil pump that must be aligned
with the matching mark on tha control arm, pump body, etc.
Refer to the Modsl Specitic manual before making any
adjustments.

Oil lina
Check the oil line for leaks, detarigration or damagea: Replace
parts if necessary,

Oil strainer

Leosen the tube clip located on the bottom of the oil tank.
Drain oil into a suitable container.

Remove the oil strainer joint from the bottom of the tank,

Remove the strainer screen.

ADJUSTER

LOCK NUT

THROTTLE CABLE !

CARBURETOR

=

CONTROL ARM

THMHROTTLE CABLE

oL STRAWER@

TUBE-CLIP\g
ou, STRAINER@
JOINT

=g

JO1NT‘>§
L._

—

'—‘ OIL TUBE

Date of |ssue: Sep., 1988
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MAINTENANCE

Clean strainer screen by blowing it out with compressed air,
To replace screen, reverse the remaval precedure.

After pouring 2-strake engine oit hack into the tank, be sure to
ramove the air in both oil tube and oil pump {See page 4-11).

NOTE

+ Check each part for oil laakage after completing the oil
strainer clesping and oil tube and pump air bleed
procedures,

CARBURETOR CHOKE
MANUAL CHOKE

Qn tha manual choke system, check to see if the choke levar
(or knob} ¢an be openad and closed completely.

inspact the choke ¢able to see if it is bent, crimped or damaged
in any way.

« Aausing a damng;ad or abnormally bent or kinkad thrmt_la

! cable can prevant proper throttla slide oparation and may
' lead ta a loss of throttla control while riding.

Check to be sure that cable movement is corract on machines
with manually operatad chokes.

Check by pushing with your finger to see if thare is a maximum
of 1—2 mm of free play in the inner choke cable whean the
choke lever is in its completely off position.

if the amount of free play is not sufficiant, loasen the cabla
clamp screw and adjust the play of the inner cabla by maving
the position of the outar cahble. Tighten the cable clamp
securely when the adjustment is complete,

BYSTARTER CHOKE

The choke action on maotorcycles equipped with auto by-
starter-type choke system can be checked by the way engine
starts and runs.

NOTE

+ Difficulty in starting before it is warmed up isasy once it .
is warmed up}: starter valve is not completely opened
[off).

i « Idie speed is erratic evan after warm-up {(imperfect com-

bustion}: starter valve is not comptetety closed {on).

When the abova-mentioned symptoms occur, inspact and
overnaul the choke systerm according to the procedures
specified in the Model Specific manual. If you find nathing
wrong with it, proceed with the overhaul of the other items on
the breakdown diagnosis list.

OLlL STRAINER

-

INNER CHOKE CABLE '

Date of |ssue: Sap., 1988
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MAINTENANCE

AIR CLEANER

When the element becomes dirty, the air/fuel mixture will
become too rich.

Periodic cleaning or replacament is necessary.
Vehicles wused in dusty areas require more frequent
inspectians.

Whan replacing the air cleaner element, be careful of tha

following points.

NQTE

| « If the alement joint has a rubber seal, the joint will I
become mora airtight if a small amount of greasa s ap- |
plied to the seal. I

* Check to see that both tha it cleaner and the helder are

|_ properly securad and da not contain any dust or dit.

Qiled Urethane Fosm Element

Remove the air cleanar from the holder and wash away any ac-
cumutated dust or dirt, by gantly sgueezing it in non flammakie
or high flash peint solvent.

~*+ Using gasoline or low flash paint solvents far cleaning |
parts may rasult in a fire or explosion.

CAUTION

_[_- Cleaning the slement with gasoline or any acid, alkaline,
or organic, volatlle type oil may cause improper (gnition,
daterloration of the slement, or a loosening of the ale-
ment adhesive,

Be sure 10 allow the element to dry thuroughty before appiying
ail . Otherwise, the oil wilt be diluted by the solvent and tha
filtering ability of the filter wil be much less affective.

Spread clean #B80 — 80 gear oif {4-strokes; Honda 2-stroke oil
for 2-strokes} on the eiement, rubbing in thoroughly over the
surface with both hands, and then sSguesze gut any excess ail,

CAUTION

[ Using air filter all whan ridlng in axtremely dusty condl-

I tions prevents premature engine wear due to dust/dirt
drawn into the engine. Apply air filtar oll to tha entira sur-
face of the element and rub it with hoth hands to
saturate the element with oil. Squesze out excess ail.

AIR CLEANER
COVER

AlR CLEANER
CASE

CARBURETOR \

WASH SQUEEZE

IN SOLVENT "7a (#80-- 80 for four-strokes:

;\_.: S
/SOAK SQUEEZE

Honda 2-stroke oil for
two-strokes)
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MAINTENANCE

Paper Elament

If the surface of the element is dirty, remove the dust first by

tapping the element gently. Then, blow away any remaining /
gust on the surface of tha filter with compressed air from the
inside {or carburetor sida) toward the outside,

Viscous Paper Elemant
This particular type of paper elemant cannot be cleaned as the k

element contains a dust adhesiva. These must be changed
periodically. ) ;

B
P
N\

AIR CLEANER CASE DRAIN TUBE
(off-road motorcycles and ATVs)

Loesan the drain tube ¢lip and remove the drain tube to empty
any accumutation of fluids or dirt fram the air cleaner case into
a proper containar,

Check the drain whe for damage and reptace if necessary.
Reinstall the drain tube and set the clip in place.

CRANKCASE BREATHER 7

Some motorcycle engines are equipped with a3 closed

crankcase system to prevent discharging ¢rankcase emissions
into the atmosphere. Blow-by gas is returned 1o the combus- i ==

tion chamber thraugh the air cleanser and carburstor, i'\ ,/:?;‘Lr J

i 2
A breather separator is necessary within the system ta prevent L \ -&;t

maisture from contaminating the engins. Vapor is allowed ta r; | r’l'-'.’““:- =T SEPARATOR

pass through the air ¢cleaner and into the engine to be burned y \__/ !

off. Moisture is collected in a sealed drain tube. Pariodic b i ] \ DRAIN TUBE
mainienance is to remove the drain plug and drain deposits in- \\\_/L/ ) i DRAIN PLUG

1o a suitable container, then reinstall the drain plug. L.,_‘\___‘_‘__:s}/"é,// |
A portian of the drain tube is transparent sa it is easy to con-

firm the amount of accumulatian.

Date of Issue: Sep., 1988 2 7
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MAINTENANCE

SPARK PLUG

NQTE

« Clean around the spark plug seat with compressad air
before removing, and ba sure that no dabris is allowed to
ertter the combustion chamber.

Remava the spark plug cap and then ramove the spark plug
and inspect or replace as described in the Model Specific
manual maintanance schedule.

Inspection
Check the following and replace if necessary.
+ insulator for damagsa
» ealectrodes for wear
« burning condition, coloration;
— dark to light brown shows good conditian,
— excessive lightness shows faulty ignition timing or lgan
mixture.

REUSING A SPARK PLUG

Clean the spark plug electrodes with a wire brush or special
plug clsaner.

Check the gap between the center and side electrades with a
wire-type feslar gauge. If the gap is not as specified, bend the
side electrode to adjust.

Replace the spark plug in the cylinder head and hand tighten.
Torque to specificatian.

CAUTION

* « Make sure thara iz no dirt or debris on the seat of the

! spark plug hole before insarting the spark plug.

. To prevent damage to the cylinder head, hand-tightan
tha spark plug before using a wrench to tighten to the i
spaciflad torque. |

REPLACING A SPARK PLUG

In the casa ot new spark plugs, set the gap with s wire-type
teeler gauge. Install and hand tighten, then tightan about 1/4
of a turn after the sealing washer contacts the seat of the plug
hole. Reused plugs should be tightaned to the specified torque.

Do not overtighten the spark plug.

CAUTION

. Ovenigfl;ening the spark pl.u.g-] may damaga tha cylindar
hiead. Ba sure to use the praper spark plug torque.

CENTER
ELECTRODE

SIOE
ELECTRODE

INSULATOR

SIDE ELECTRODE

. PLUG

GAP

SEALING WASHER
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MAINTENANCE

VALVE CLEARANCE

Adjustmant is unnecessary an motorcycles equipped with
hydraulic lash adjusters (hydrauiic tappett. However, ap-
propriate claarance is needed between both the intaks and ex-
haust valves and the vaive opening/clasing mechanisms in all
other 4-cycle engines. This clearancs allows a change in the
siza of the valve by thermal expansion as the heat of the com-
bustion chamber is transmitted to the valve.

I there is too much claarance, it may result in engine noise
(tappet noisel. If there is too little clearance, the valve is push-
8d during the heated period. causing a drop in compression,
resulting in bad idling and, sventually, burnad valves.

NQTE

* Inspect and adjust the valve clearance when the engine ]
is ¢Qol funder 35°C/35°F),

Inspection and adjustment of valva clearance should be per-
forrmed with the piston at top dead center of the COMPprassion
stroke. This position can be obtained by confirming that there
is slack in the rocker arm when the stampad “T** mark on the
flywheel rotor and the index mark on the crankcase cover are
alignad. If there is no slack in the rocker arm, evan when tha T-
mark and index mark are aligned, it is becauss the piston is
moving through the exhaust stroke to top dead centar. Turn
the crankshaft one full rotation and match up the T-mark
again. The piston will then be at the 1op of the compression
stroke {top dead centerl. On in-line 4-cylinder engines with the
firing order 1 —2—4 —3, the inspaction of valve clearanca can
ba conducted by ratating the crankshaft twice. Aftar the
above procedure has heen properly carried out, the inspgction
and adjustment of all cylinders is complete.

(In-fine 4 cylinder engines are numbered 1 —2—3—4 starting
from tha laft cylinder.)

ADJUSTING

INDEX CRANKSHAFT
MARK 1

“T" MARK

Cylinder at top
of compressicon
stroka Cylinder number
#1 #2 #3 #4
#*1 i IN.EX ¢ EX iN  —
#4 —_— | IN EX INLEX

On V-twin and V-4 engines, inspection and adjustment are
performed by placing sach cylinder in the comprassion, top
dead center position.

Date of Issug: Sep., 1288
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MAINTENANCE

The valve clearance adjustment is correct when tha specified
fealer gauge fits snugly, but the next size larger foeler gauge
will not fit in.

NOTE

« On motorcycles that have a decompression mechanism
which lifts the valve when starting the engine, the ad-
justment for decompression must bs carried out first in -
order to provide an accurate valva clearanca inspection.

Valve clearance inspection on engines with common, scraw-
type adjusters is measured by inserting a fealer gaugs directly
betwaen the end of valve stem and the adjusting screw.

In the case of one-sided ball-joint type enginss, the clearance
15 measured by inserting the feeler gaugs between the rocker
arm and the cam.

in the case of valve lifters in direct push-type enginas, the
clearancs between the cam lobe and lifter or shim is measured
with a feeler gauge.

If adjustment is needad, loosen the lock nut and the adjusting
screw and insert the proper dimension feeler gauge. Proper in-
take and exhaust valve clearance dimensions arg given in the
Madel Specific manual.

Turn the adjusting scraw and adjust the clearance unatil the in-
sartad feeler gauge can only be pulled out with a little
difficulty.

Leaving the feeler gauge inserted, and being carafyl not to turn
the adjusting screw, tighten the lock nut to the designated
torqua.

CAUTICN

* An improperly tightened lock nut may loasen and cause
engine damage.

- o~
~.
i

T vaLve

ADJUSTING SCREW

). FEELER GAUGE

STEM

1

CAM LOBE FEELER

|—|WE|GAUGE

ADJUSTING
SHIM

Be sura to use any special tools specified for valve adjustment.

ADJUSTING \SCREW

LOCK NUT~
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MAINTENANCE

When the lock nut is tightened, the clearanca may changs. So
be sure to racheck the clearance after tightening the lacknut.

Adjustmant is properly carried out only when the feelar gauge
can be pulled out with a littte difficulty. If tension on feelar
gauge is 100 great ar too little, readjust.

in the case of vaive lifters in direct-push-type engines, change

the shim and adjust the valve clearance. Refer to the Model
Spacific manual for the dppropriate adjustment method.

ENGINE OIL

NOTE
| * Do not screw in the oil cap/level gauge when checking
ail leval,

+« The oil level cannot be corrgctly measured if the motor-
cycle is not supported perfectly upright on a level
surface, .

* As the ail is gradually consumed, it is necassary to -
periodically check the oil level and teplanish tha oil
volume to its proper leval.

» ¥ tha cillevel is too high, overall engine parformance and
the actuation of the clutch may be effected. Tao littie ail
may cause engine overheating as well as premature
WEBI 10 varidus parts.

* Ifadifferant brand or grade of 0il or low quality oil is mix- |
ed when adding oil, the lubricating function deteriorates, |

* Check the ail leval only after starting the engine and
allowing the il to circulate through the engine
throughly. It is especially important to run the &nging
bafore checking the oil lovel an 2 dry sump angine, due

i tothe comparatively large voiume af oil.

4-stroke, Wet Sump Enginas:
Start the engine and let it idle far a few minutes,

Stop the engine, remove the oif level gauge and wipe the oif
from the gauge with a clean cloth,

Twao or thige minutas after stopping the angine: with the

matorcycle in an upright pasition, insert the level gauge into
the engine without screwing it in,

The engine contains a sufficient amount of oil if the level is
balween the upper and lower lings on the gauga.

If the uil level is near or below the lower lina, add the recom-
mendad engine oil up to the upper ling,

Refer to the Model Specific manual for the recommended oil.

[ <DIRECT-PUSH.TYPES

[0 LEVEL chECK.
OIL CAP/

CEVEL UPFPER
GAUGE
G LINE
LOWER
LINE
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MAINTENANCE

4-stroke, Dry Sump Enginas:
Start the engine and allow the endine oil to warm up
thoroughly,

NGTE
.[_- Do not snap tha throttle or the oil level reading will be I
inaccurate. _I

Allow the engins to idte for about 3 minutes and stop the
engine. Remove the oil level gauge immediately and wipa it
clean. With the motorcycle in an upright position on 2 level sur-
face. check the ail lavel by inserting the qauge into the oil tank
without screwing it in,

The engine contains a sufficient amount of oil if the ol teval js
between the upper and lower lines on the gaugs,

If the oil level is near or below the lower ling, add the recom-
mended enginea oil up to tha upper line.

See the Model Specific manual for the recommendad oil.

Lesk Inspaction:

Inspect to see that there is no oil leaking from any part of the
engine, oil pipas, oil hoses, etc.

If any oil leaks are detected, perform tha praper maintenance
to correct the problem,

Oil Change:

In 4-stroke enginas, sludge can build up, due in part to the gas
which blows past the piston rings and the gasoling COmpQsi-
tion contaminates the oil, causing a weakening of oll’s psrfor-
mance, To allaviate this contamination problem, change the oil
periodically.

Because many newly rmachined surfaces are moving against
one another for the first time in new motorcycle engines, a
noticeable amount of powdered metal circulates with the il
during this early stage of uss.

Therefore, it is extremaly important to change the engine oil
and to replace the oil filter or ¢lean the oil strainer screen at the
tirst maintenanca interval (aftar 1,000 km/600 miles) in arder
te prolong engine {ife.

See the Model Specific manual for oil changs intervals.

NOTE

+ Draining the engine oil while it is still warm is the rmost
rapid and efficient method.

LEVEL GAUGE

QilL TANK
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MAINTENANCE

Remave either the oil level gauge or filler cap to allow rapid
draining.

Remove the oil drain boit at the bottom of the crankcase and
drain the oil.

A WARNING

i * Used engine oil may cause skin cancer if rapaatedly left
! in contact with tha skin for prolonged periads. Although
this is unlikaly unless you handle used dil on a daily
basis, it is stil advisabie to thoraughly wash your hands

| with soap as soon as possible after handing uzed oil.

After the oil is completely drained, clean and install the drain
balt and sealing washar and tighten to the dasignated torque.

NOTE

* Raplaca the sealing washer if it is damaged.

Pour the recommendad engine ail into tha engine through the
oil level gaugaffillac hole. The oil filler hole and cap are
separated from the oil level gauge on same engines,

Pour in the oil, periodically checking with the leval gauge until
the upper line on the gauge is reached,

Install and tighten the leve|l gauge and/or filler cap after
replenishing.

ENGINE OIL FILTER

Small dust particles and metal dust which do not filter through
the net-type oil strainer screen are trapped by the papar oil
filter. When the filter is clogged, the oil flow is reduced and
contaminants may reach various parts of engine by way of the
refiaf passage, causing premature wear end possible damage.

OIL LEVEL
..-,,‘/|GAUGE
-

DRAIN BOLT

OIL FILTER

—

o

OIL FILTER WRENGH
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MAINTENANCE

Cartridge-Type Paper Fiiter
Cartridge-type oil filters are removed using a filter wrench,

* Engine and exhaust system parts become very hot and
remain hat for same tima after tha engine is cun. Wear in-
sulatad gloves or wait until the engine and exhaust
systam have cooled before handling these parts.

Clean the filter araa of the engine with a clean cloth.

Spread engine il thinly over the Q-ring of tha new filter and at-
tach filter to the engine.

Tighten the oil filter with the proper filter wranch.

-'?r;o“a:l. ]

Oil Filtar Wranch

{For small-typs cartridge) Q7HAA—-PJ70100
(For large-typa ¢a rtridga) 07912—-6110001

Torque {Smail-typa cartridge): 10 N-m (1.0 &g-m. 7 ft-ib)
(Larga-type cartridga): 18 N-m (1.8 kg-m, 13 ft-lh)

Caonfirm that there is no ail feakage by starting the engine aftec
the engine oil has been set at its proper leval,

Run the engine for about a minute, then stop it and inspect
carafully for lesks,

Element-Type Paper Filter
Remova the oil filter cover and replace the filter slement,
Reinstall the cover with a new O-ring.

NOTE
D+ Install the element with the rubber seal side facing out,—‘

making sure thst the spring is installed between the ela-
ment and crankcase,
* Replage the O-ring on the filter cover with a new ane, |

Replenish the engine oil with the proper type and viscosity,
and to the proper leval, Always run the shgine and chack for ail
leaks after an oil or oil and filter change.

OiL FILTER COVER

RUBBER SPAING |

FILTER
ELEMENT

ENGINE OIL FILTER SCREEN

Check to see if there is any dirt or debris on the oil filter screen
which might hinder the flow of cil. Remove and clean the
screen in solvent if any deposits are found an the screen.
Refer to the Model Specific manual for oil filter screen removal,
cleaning and installation procedures for specific modals,
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DECARBONIZING (2-stroke engine) ) —

PISTON HEAD

Carbion accumulation accurs mare rapidly in 2-stroke enginas
than 4-stroke engines becsuse 2-stroks engines burn engine
oil. If the build up of carbon is not removed periadically, the
carbon accumulatron increases 1o an excessive amount, caus-
ing hot spots on tha cylinder head and piston crown. This may
Cause knocking due to praignition and may cause poor angine
performance. Accumulated carbon in tho exbaust part hinders
the flaw of the exhaust, causing a drop in powar output. ~r
Therefore, removal of accumulated carbon should be perfarm-
ed according to the maintanance schedute in the Model
Specific manual.

CAUTION
+ When removing carbon, be caraful not to damage the - l
combustion chamber, piston and cylinder. . COMBUSTION :
; : ' CHAMBER

Take off the cylinder haad and remove the carbon from the
piston crown whan the piston is in the top dead center
pusition,

Remove carbon from the combustion chamber area of the
cylinder head.

Take off tha ¢ylinder and remove accurulated carbon fram the
walls of the exhaust port. EXHAUST PORT

Remove any remaining carbon within the cylinder,

In liquid-coaled engines, be sure to remova carbon particles
that may have fallen into the coolant jackets araund the
cylinder by blowing tham out with compressed air.

Refer to the Madel Specific manual for the proper procedures
for eylnder and cylinder head removat and instaliation,
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CARBURETOR SYNCHRONIZATION -

NOTE

_[_- Carburetar synchranization adjustment is required to ad- |
. just the throttle valve opening, and to synchroniza the
vacuum in each carburetor’s intake port, whenevar 2 or
mora carburators are reassemblad.
* Synchronize the carburators with the engine at narmal
! operating temperature, the transmission in neutral and
the motarcycle on its centar stand.
L Carburetor numbers match the cylinder number.

t

. ADAPTER
Remove the plugs from gach cylinder head port and install the

vacuum gauge adapters.

It tha motorcycele is equipped with the fuef auto valve, discon-
nect the vacuum tube from the intaks manifold of the car-
buretor, draw vacuum and pinch the tube with a clip as
shown.

VACUUM TUBE

cup

|
Connect the vacuum gauge,
Vacuum Gaugs 07404 — 0030000
(for both two and four
carburetor engines)
07404 —-0020000
(for dual carburetor
engines)
1. Adjust the idle rpm to the specified idle spead. (Rafer to the
Madel Specific manual for the specification. )
2. Turn the synchronization adjusting screw so that the dif-
ference between the vacugm :1 the base :arbur?m_r’s in- SYNCHRONIZATION
take port and tha vacu_um _m the other carburetor's intake ADJUSTING SCREWS
portis below the specification. {Rafer to the Modal Specific _ .
manual for base carburetor, location of each synchroniza- /
tion adjusting screw and difference in vacuum betwaen the
carhuretors.}
3. Be sura that the synchronization is stable by snapping the
throttle grip sevaral times.
4. Repeat steps 1 through 3 for each carburetor, / ||"| |
III !
§. Snap the throttle grip several times and recheck the idle
speed and differences in vacuum between each carburetaor,
2 1 6 Qate of issua: Sep., 1988
= © HONDA MOTOR CO., LTD.




MAINTE

NANCE

CARBURETOR IDLE SPEED

Chack for any unusual noise while the angine is idling. If noisa
is detected, investigate with a stethoscope to locate the
source. Carry out the appropriate maintenance inspection,

depending an results of noise investigation.

Check to see that the engine speed ingreases smoothly from
idle. Check the idle speed and adjust if necassary by turning

the throttle stop screw,

NOTE

' * Check and adjust after first warming up the engine.

.f

Therg arg differences in idle speed batween hot and cald
angines.

Place tha vehicle on the centar stand or support upright
on level ground when chacking and adjusting the idle

speed. If the vehicla is tilted, there will be fluctuations in

fuel flow from tha carburetor which pravents an ac-
curate datarmination of the idie speed.

RADIATOR COOLANT

+  Whait until the engina is cool befora removing the radiator

cap. Removing the cap whila the engina (s hot and the
covlant is under pressure may cause serlous scalding.
Radiator coolant is poisonaus. Take care to avoid gotting
coolant in yaur eyes, on your gkin, ar on your clathes.
H coolant gets in your ayes, flush rapeatediy with watar
and contact s doctor immediataly.

It coolant is accidentally swallowed, induce vomitting
and centact a doctor immediately.
KEEP OUT OF REACH OF CHILDREN.

Coolant evapeorates naturally, 5o check it regularly.

Coolant is both an antifreeze and an anti-rust agent.

CAUTION

F

Be sure to use the propar mixture of antifreeze and distill-
ed water to protact tha engine.

i » Use distillad water. Tap water may cause the engine to

L

rust or corroda.

e s—

TANK

RADIATOR

:\ RESERVE
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MAINTENANCE

LEVEL CHECK

Always check tha coolant ieve! with the motorcycle in a var-
tical position on a flat, feval surface.

Always check the coolant level at the reserve tank (hot the
radiatort after tha angine has been warmed-up.,

Check to sea if the coolant level in the reserve tank is
somewhere hetween the upper and lower lings.

If the level is somewhere batween the upper and lower linas or
below the lower line, add a 50/50 mixture of antifrecze and
distilled water to the upper tine, {See Caofant Mixture Prepara-
tion page 5-6)

Check to ses if there are any coolant leaks whan the liquiei
level decreases very rapidly.

If the reserve tank becomes completely empty, there is a
possibility of the air getting into the cooling system. So, be
sure 10 rermova all air from the ¢oaling systern es described on
page 5-7.

NOTE

* The effectiveness of coolant decreases with the ac-
! cumulation of rust or if there is a change in the mixing
| proportion during usage. Therefore, for best parfor-
| __mance, change the 900Iunt ragularly. {See page 5-6} |

COOLING SYSTEM

« To pravent injury, kaep your hands and clothing away
from the cooling fan. it may start automatically, without
L wanming.

Check the radiator air passages for clogging or damags,
straighten bent fins with a small, flat blade screwdrivar and
remove insects, mud or other gbstructions with compressed
air or low water pressure, Reptace the radiatar if the sir flow is
restricted over more than 1/3 of tha fin surface,

Remove the body panels and fual tank, and check for any
coolant leakage from watar pump, water hoses, and hose
joints.

Check for any deterioration or damage to the water hoses, A
rubber hose detariorates naturally over time dua to hest and
waar. If the hose deteriorates too much, it will rupture due to
the pressure in the cooling system, Squeeza the hose and look
far cracks.

UPFER LINE

LOWER LINE

RESERVE TANK J

PR

T
T

\_\.\\:\‘“ - \.\'\-\\

o

WATER HOSE
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SEGONDARY AIR SUPPLY SYSTEM

» To prevent injury, keep your hands and clothing away
from the cooling fan. It may start automatically, witheut
warning. '

NGTE

+ The secondary air supply system introduces filtered air
intoc the exhaust gases in the exhaust port. The sacon-
dary air is drawn into the exhaust port whenever there is
a negative pressure pulsa in the exhaust system. This |
charged secandary air promotes burning af the unburned
exhaust gases and changes a considerable amount of .
hydrocarbons and carbon monoxide into relatively :
harmless carbon dioxide and water.

Check the air supply tubas between the valve and axhaust
ports for deteriaration, damage, or loose connections, Make
sure the tubses are not kinked, pinched, or cracked.

NGTE

. - 1
F If the tubes show any signs of heat damage, inspect tha |

read valve in the system for damage. i

Check the vacuum hose between the intake pipe and valve for
deterioration, damage or 3 loose connaction. Make sure tha
hose is not kinkad, pinched, or cracked,

Refer to the vacuum hose routing diagram label for hose
cannections,

EVAPORATIVE EMISSION CONTROL
SYSTEM

+ Ta pravent injury, kaep ycur hands and clothing away I
from the cooling fan. It may start automatically, without
waming.

i

NQTE

= Fuel vapor from the fuel tank is directed into tha charcoal
canister whila tha engine is stopped. When tha engine is
running, the purge contral valve opens and fuel vapor in
the charcoal canister is drawn into the enging through
the carburetor. The tubes deteriorate naturally due 1o
wear and time. Check the ¢ondition of these tubes at the
intervals spacified in the Model Spscific manual,

Check the hoses between the fusl tank, canister, purge contrgl
valve (PCV), air vent control valve and carburetors for
deterioration, damaga or loose connections,

Chack the charcoal canister for cracks or other damage.
Refer to the wacuum routing disgram {abei for hose
connections.

I/’vanmvmu HQUTING DIAGRAM !
lim] bu * CMAERALE |

AAroany AMy el
| canimanma vies,

YENICLE EMISSION CONTROL INFORMATION UPOATE
HONDA MOTOR CO., LID,

THIS VERICLE HAS BEEN AQWSTED TO )
IMPROVE ENISSKIN CONTROL PERFORMAMCE \%L;,/

WHEN DPEAATED AT HIGH ALTITUDE

ALTITUDE PERFORMANCE ADIUSTMENT INSTRUGTIDNS
ARE AYAILABLE AT YOUR AUTHORIZED HOMDA CEALER
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TRANSMISSION OIL (2-stroke engine)

Check for qil leakage over all sections of tha transmission.
Check the oil level.

Excessive oil leakage necessitates disassembly.

With the engina stopped, removea the oil check bolt and make
sure that the oil level is up to the lower edgse of the bolt hole.
Refill to the iawer edge of the oil level check boit hole with the
recommended oil if the level is low.

NOTE

« Qil level checks should be carriad out on level ground |
! with the vehicle on the canter stand or while in an ;
L upright position. |

In scooters, check for leakage and il levsl of the final reduc-
tion gear case in the same way as for the engina.

Removs the level hole cap from the gear case and chack
whether the oil level comes up to lower edge of the hole. If the
level is low, refill to the lower adgs of the hole with the recom-
mended qil.

NOTE

+ Qil level chacks should be carried out on level ground |
with the vehicle on the center stand or while in an
' upright position.

Transmission il change

Twa stroke engine transmission |ubrication is achieved by the
spray of transmission oil within the sealed crankcasa. Com-
pared to 4 stroke engines, there is {ittle oil degradation, and the
period for change is longer.

Consult the Mode! Spacific manual for the proper ¢il thange
interval,

* Used engine oil mey cause skin cancar if repeatedly left

in centact with the skin for prolonged periods. Although
this is unlikely unless you handle used oil on 8 daily
basis, it is stlll advisable to wash your hands with soap
as soon as possible after handling used ofl.

NOTE

+ Qil is more easily drained when the engine is warm. j

Remove the oif filler cap.

Remova the drain bolt located at the bottom of the crankcase
and drain the oil.

When all the il is drained, clean the drain bolt with its sealing
washer and tighten to the designated torqus.

NOTE

[_- Be sura to replace the sealing washer if it is damaged. J

Remave the oil check boit, and rsfill to the prescribed leve!
with the recommandsd oil. Replace the check bolt or cap.

LEVEL

.

LEVEL
CHECK BOLTY

A SEALING
WASHER

CHECK BOLT HOLE

CORRECT
OIL LEVEL

OIL FILLER
CAP

SEALING
WASHERS
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DRIVE CHAIN

ADJUSTMENT

» Inspecting the drive nha-in- while tha engine is running
cab rosult in serious hand ar fingsr Injury.

When there is too little slack, a change in the distance bet-
waeen sprocket centers, due to SUSPENSiON movement, results
in excessive tension an tha chain.

In this condition, the chain and transmission or crankcase may
be damaged, and the large amount of friction adversely effects
the running performance of the vehicle.

Too excessive slack in the chain leads 10 large oscillations
whan the vehicle is running.

In this condition, the chain may come off the sprockets or
gdamage parts it contacts.

With tha vehicle in neutral, support on the center or side stand.
{Some models need to be chackad with the raar wheel raised.
Refer to the Modasl Spacific service manual for detaits).
Check the slack in the ¢hain at the mid point between the two
sprockats,

{On models with a chain tensioner, loosen the tensioner bafora
checking).

Carry aut the following procedure for adjustment:
Logsen the rear axle nut unti! the wheel can be maoved.

Loosen the adjuster lock nut, turn the adjuster nut or bolt and
adjust the play.

On snail cam types, rotate the adjuster plates.

A scale is included on the adjuster. Be sure that the reading on
the scale is the same faor both sides.

CAUTION

| + [f the adjustment value is not the same, the whee! s out

: of alignment and can causa axc¢essive tire, sprockst and

chain waar.

As the rear suspension moves through its travel, the distance
between the drive and driven sprocket centers varies.
Therefore, it is important to adjust the chain so thet it has at
least the minimum amount of acceptable slack when the
sprockets are farthest apart—or whan the center of the drive
sprocket, swingarm pivot bolt and the rear axle ars in align-
ment. Tha Madel Spscific manual provides a proper dimension
for each model based on this minimum slack and maximum
distanca pasition, hut it is measured in a much more conve-
nignt suspension position,

DEFENDING ON MODEL

ADJUSTER NUT

LOCK NUT
INDEX MARK

ADJUSTER BOLT

LOCK NUT

ADJUSTER NUT ]

LOCK NUT

N
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After adjustment, retighten the axls nut to the spscifiad
torgue.

NOTE

* Pulling the lawer chain row firmly up toward the swing-ﬁ
arm whaen tightsning the axle nut helps ensure that the

adjusters on both sides are seatad against their stops |

‘ and that the axle is in propar alignment, Always check to ‘

be sure both sides are adjusted ta the same marks on the
adjustment scales.

Re-check the chain play,
Tighten the adjusters and lock nuts,

Adjust the rear brake pedal play. (This step can be omitted in
the case of disc brakest,

Adjust the rear brake light switch actuation point {on cable
operatad rear drum brake modeis).

If. after adjustment, the adjuster’s alignmant matk is within
the red zone of the chain wear indicator {abel, replace ths drive
chain and both sprockets {Only for vehiclas with an indicatar
label affixed).

NOTE

. Always replace both sprockets when replacing the drive I

L chain for aptimum waar characteristics.

After replacing and edjusting the drive chain, attach a wear in-
dicator tabel so that the alignment mark is at tha start of the
gareen zone.

On modais withaut & drive chain wear indicators measurs the
langth batwean the chain’s Pins as shown in the figura and
replace the chain if the prescribed limits ara excesded.

Drive chain length (41 pins, 40 links),

CHAIN SI1ZE PITCEH | STANDARD | SERVICE LIMIT

CODE mm in mm {in} mm {in)

415:420-428| 12.70 |0.500 508 (20.0} | 511 (20.1)

ARROW ZONE

©20:625-50 |15.875|0.625 | 635 (24.0) | &38 {25.1}
830 19.06 |0.750 | 782 (30.0) | 766 (30.2)

Soma endiess chains require removal of tha swingarm for drive
chain replacement,

Others use a special tool ta remove and install the master link.

The outer platg of this type of master link is secured by sxpan-
ding the ends of the pins with the special tool,

Position the masterlink clip so that its open end is Qpposite the
normal rotation of the chain. This prevents the ¢clip being
knocked off through contaet with the chain guide or passing
objacts. Check that the clip is fully seated,

CAUTION

* Improper positioning aof the masterlink may cause thaj
drive chain to come apart and possibly damaga ths
crankcase, raar wheel or exhaust.

< CHAIN CLIP

ROTATING
DIRECTION
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Check that each chain link pivats freely on the pins. Where
binding is light, apply a little cleaning oil or paraffing making
surg that it penetrates, When the stifiness has been removed,
lubricate the chain. On chains with O-ring, quickly wipe off the
cleaning fluid ar paraffin oil, and thoroughly dry the chain.
Replace the chain if stiffness of the chain cannot be slleviated,
the movement of the links is not smoath, or thera is damage to
the link pfates or rollers. Master finks with O-rings have 4 O-
rings fitted betwean rotters and master link plates. Install tha
Q-rings as shown in the illustration to the right and fit the chain
clip to the ping, Be sure thera is no gap between the master link
plate and the clip.

Cleaning and Lubrication

Adherence of mud and dirt, and lack of lubrication severely
shortens the life of the chain. Cleaning and tubrication should
therefore be carried out periadically.

[Chains with O-rings|

CAUTION

+ Ghains with O-rings should not ba treated to the follow-_E
Ing cleaning and oiling procedure. This treatment will |
cause degradation of the O-rings and loss of grease, thus
ghortening chain lifa.

" « Danot use steamn ar a high pressura water washing. Use

a chain spray containing a cleaning agent or use gasoline

to clean the chain.

Clean dirt off the chain with suitable detergent, dry completaly
andl thoroughly, and apply #80-- 8D gear oil.

Wipe off excess ¢il to prevent it fram flinging off when in
operation.

tChains without O-ringsl

Remave dirt fram the chain with cleaning cil or paraffin, dry
completely and tharoughly, and apply #80—90 gear oil or 3
suitable spray-on ¢hain lubricant.

Wipe off the excess oil to prevent it fram flinging off when in
operatian.

Check for wear and damage to the drive and driven sprockets.

CAUTION

| + Be sure to replaca tha chaln and sprockets as a set. The
combination of an elongated chaln and new sprocket!s)
or the combination of a worn sprockat{s) and a naw
chain will result in rapid wear of the new component(s).

Check for looseness of the attachment bolts or nuts on the
driva and driven sprockets, and if logse, re-tighten,

-

CHAIN CLIP

KINKING or

BINDING O-RINGS

CLEAN

WIPE AND DAY
GEAR OIL

[SAE #80 OR 90
LUBRICATE TS0 S T A e -

e e

GEAR OIL
(SAE #80 OR 90
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DRIVE CHAIN SLIDER, CHAIN GUIDE,
GUIDE SLIDER AND ROLLERS

Tagether, the drive chain slider, chain guide, guide slider and
roflers &lt da their part to keep the chain unning in s proper
path, while prevanting it from cutting inte the swingarm,
frame or other components,

Each of these components is made of a type of plastic that af-
fers minimal frictian and wasar, Still, periodic inspection for
wear of damage and replacemant is necessary es these parts
deteriorate,

The chain slider, attached to the front of the swingarm near its
pivot point, must he replaced when the depth of its waar
grooves reaches a dapth specified for sach particular modsl,
Failurs to replace a worn shder wilt rasult in chain damags to
the swingarm and damage to the chain.

Off-read and dual-purpose motarcycles are fitted with a chain
guide that ansures that the chain is guided directly to raar
sprocket. The guids itself should ba checkad for proper align-
ment as it can bs bent threugh contact with passing objects,
rocks or ¢crash damaga. Straighten or replace as necassary. A
plastic guids slider centers the guide on the sprocket with
minimal friction and prevents the chain from wearing the
guide. A wear window is aften provided to aid in determining a
replacement time,

A lower chain roller, or a pair of upper and lower rolfars are us-
ed 10 take up excess slack in the drive chain as the rear
suspension comprasses and extends to its furthest points.
These rollers also help pravent the chain from cutting into
other components on the motorcycle, fike the aithox ar ex-
haust on soma maotorcycies, when the suspension is near or
{ully compressed. These must aiso be periadically inspected
for wear, damage and security of mounting.

DRIVE BELT

A drive belt is used an the Honda V-matic belt automatic
transmission.

The beit must be c¢heckad periadically according to the
maintenance schedule shown in the Madal Specific manual,

A worn or damaged drive belt may cause a loss in scQoter
parformance,

Remova the drive beit cover (see the Model Specific manual)
and chack the driva beit for wear, cracks or peeling of the cogs
or plias; repiace with a new one f nacessary.

-

SLIDER

ROLLER
OR SLIDER

CHAIN GUIDE

GUIDE SLIDER

COG

g

2-24

Date of Issue: Sep., 1988
© HONDA MOTOR CO., LTD.




MAINTENANCE

BELT CASE AIR CLEANER

On scooters with a cleaner element in tha air iniet to the drive
belt case, remove the element and ¢lean.

AIR CLEANER

Wash the element in water and dry it tharaughly befare
rainstalling.

FINAL DRIVE OIL LEVEL

Check for leakage and proper oil level.

INSPECTION

Remove tha inspaction/level hole cap from the gear case and
¢heck that the vil level is up to the lower edge of the hole. If
the oil level is low, refill to the lower edge of tha hole with tha
recommendsd ail.

NOTE

+ Oil level checks should be carried out on level ground |
with the vehicle on the ¢onter stand.

OIL CHANGE

CapP

Refer to the Modal Specific service manual for information on
the oil changa interval,

Remova the lgve! hole cap from the final gear case.

Remove the oil drain balt from the lower partion of the gear
case, slowly turn tha rear wheei and drain the oil.

When the cil is completsly drained, clean the drain bolt,
replace the sealing washer and tightan to the specified torgue.

NOTE DRAIN BOLT ~~SEALING
_| WASHER

I + Replace the sealing washer if it is damaged.

Refill to tha prascribed level with the recommended oil,
Coat the level hale cap O-ring with oil and replace the cap.

Tighten the cap to the specifiad torque.

Date of lssue: Sep., 1988
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BATTERY

Fluid ievel
Battery fluid level checks
{Maintenance Free) batteries.

ara unnecessary on BMF

Open type batterias should ba checksd for fluid Jevel.

* Do nat allow battary fluid {(sulphuric acid} ta come into |
contact with the skin, eyes or clothes as it will cause -
burning. If acid is spilled on you, be sure to wash off
quickiy with farge amounts of water. If battary fluid
enters the eyes, wash with water and consult a
physician.

Check for cracks in the battery case,

If the battery’s electrodes show accumulation of a white
substance {sulphation} or heavy daposits are observed at the
base of the battery, the battery should be replaced.

Check the level of each csll by the UPPER and LOWER level
lines inscribed on the side of tha battery.

If lavels are approaching the LOWER level line, remave the bat-
tery, take off the filler caps and refill to the UPPER level with
distilled water.

Check the battery capacity with a battery tester {paga 22-9).
If the battery tester is not availabie, check the gravity of the
battery fluid {see below).

CAUTION

+ Always refiil battaries with distilled water. Tap wate

contains minerals that will sharten the lifa of the battery.

¢ + Filling the battery above the UPPER Isvel mark may |
causa spillage while riding and subsequent corrasion of

|_ vehicle parts. J

After refilling, replace sach of the filler caps firmly and re-
install the battery.

Follow the instructions an the battary’s CAUTION label, Make
sure that the breather tube ls carractly positioned, and not
kinked, trapped or bent in such a way as to obstruct the
passage of air, '

CAUTION

* W the tuba Is blocked, the battary’s intarnai pressurs will
hot be ralleved, the breather may come off, oy tha bat-
tery could crack as a result. |

Specific gravity of fluid
Checks are unnecessary in tha case of MF {Maintenance Free}
batteries,

The specific gravity of the battery fluid should be checked on
open type batteries,

Meoasure the specific gravity of aach cell with a hydrometer.
Specific gravity of fluld at 20°C {(68F)

Fuily charged conditlon 1.27 —1.29
Low charge condition 1.23 and halaw

-— ——LIWER “EVEL —

JPPER _EyEL * — "

UPPER LEVEL LINE
LOWER LEVEL LINE

DISTILLED
WATER

BATTERY FLUID

JP——

SPECIFIC GRAVITY

131 BATTERY TEMPERATURE

VS SPECIFIC GRAVITY I

1.3
1.30-
;

1
1.26- 1.297
1.284 1.330
| ope
28 1.263
1.27- ram | 275
I 1,228
1.28+ | ,R
| 28- r 2%

1.2a0

G 5T 100 ry 208 757 30 3y 49
ELECTROLYTE TEMPERATURE
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NOTE

« If the difference in specific gravity between cells ex-—|
ceeds 0.01, ra-charge the battery. If the difference in -
specific gravity is excessive, roplace the battery,

* Thera is a change in specific gravity of approximately
0.007 per 10°C change in temperature. Be sure to con-
sider this when taking measurements.

+ Reading of the hydromater’s fluid lavel should be taken

in the horizontal position,

Refer to section 22 for details of battery testing and charging.

Condition of {erminal connectians

Make sure that terminal connectiaons are not loase. If corrasian
is evident, remove the battery, wash rust with warm watar
and use a wire brush to remove completely.

Reconnect the battary and lightly coat the terminals with
grease.

BRAKE FLUID

Firmly apply the brake and check far fluid leakage from the
brake system. H there is any leakage of fluid from any part of
the systemn, quickiy raplace the damaged parts.

Check for degradation and damage of the hoses, pipes and
joints. Check for looseness of joints and ¢lamps. Alse make
sure that hoses and pipes do not come into contact with
mechanical parts when the fork is turned, or due to vibration
whan the vehicle is running.

Before removing the reservoir cover, turn the handlebar until
the resarvoir is level,

Place a rag aver painted, plastic or rubber parts whenaver the
system s serviced.,

CAUTION
|_- Braks fluid will damage painted, plastic ar rubber parts.

Refill with the recommended fluid.

* Mixing incempatibie fiuids can impalr braking afficiency. i
» Foreign materials can clog the system, causing = redue-
tion or complete loss of braking ability.

P e — — |

WIRE BRUSH
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¥hen the fluid level is low {i.e. near the LOWER |evel inscribad
on the reservoir) remove the raserveir cover and diaphragm,
and refill to the UPPER level.

Chack the brake pads for wear when refilling with brake fluid.
A low fluid lavel may ba due to wear of ths brake pads. If the
pads ara worn, the caliper piston is pushed out, and this ac-
counts for a low reservair lever,

If tha brake pads are nat worn and the fluid level is low, eheck
far Isakage.

| avarano B

* A leak in the brake system can lead to reduced braking
effictency and poszsible kss of braking ability.

* The racommanded braka fluid differs according to |
maodels. Cartaln madais take DOT 4, and others take
aither DOT 3 or DOT 4. Do not use DOT 3 standard hrake
fluid in 8 model dasignated for DOT 4, brake failure may
result.

. . -

BRAKE SHOE WEAR

' the wear indicator arrow aligns with the A" mark on the
brake panal when the braka is applied, ramove the wheal and
brake panel and check for shoe wear.

NOTE

* 1f no adjustment remains before the wear indicator limit
is reached, this indicates excessive weoar and the brake
shoes need to be replaced.

Specific brake shae checks ars listed in the Brakes sectian of
the manual.

Inspect the brake drum for wear or damage any time you
remove the wheel and braks panel.

If the brake drum shows any signs of cracking or excessive

corrogion that cannot be removed with emery cloth, be sure to
replace it.

BRAKE PAD WEAR

Replace pads as a sat if warn to the brake pad wear limit line
(or wear limit groavet,

A quick visual inspaction ¢an be made at the teading edga of
the pads {where the disc entars the calipar).

Howsver, if this provas difficult, a check can be made at the
indicator an the cafiper marked by the arrow (4],

RESERVQIR COVER

LOWER

INDICATOR

BRAKE PANEL A" MARK
WEAR LIMIT | WEAR LIMIT
PISC INE LINES

‘ e B e :
N
1|'|IK“;_X
i
.

;

-

JE
ROTATING
DIRECTION

LEADMNG SIDE
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BRAKE SYSTEM
INSPECTION FOR AIR IN SYSTEM

On hydraulic brakes, firmly apply the brake lever or pedal, and
check that na air has enterad the system. If tha lever or pedal
feels soft or spongy when coperated, bleed the air from the
system,

FREE PLAY ADJUSTMENT

On mechanical brakes, measure the frea play at the tip of the
breke lever or pedal as indicated hera and below.

Brake pedals on scooters showld be measured for freg play as
indicatad hara.

Make adjustments for free play on cable-operated brakes at
the end of the cable.

Major adjustments ares made an the brake pansl end of the
cabla.

Loasen the lock nut and turn the adjuster nut to corrgct play at
the levar.

NOTE

« If the uppar adjuster {on the lever} is screwed in most._]
hut not all the way before adjustmant is carried out,
subseguent adjustment by use of the upper adjuster can
be canducted mare easily.

.+ When the brake cable is fastened to the fork by a clamp,

, loosen the clamp bafore making brake adjustments.

Sacure the adjuster nut and tighten the lock nut on completion
of adjustment. Be certain to tighten the fork cable clamp as
well.

In cases where there is only an adjuster nut, as on many rear
brakes, turn the nut to adjust the brake pedal free play.

NOTE

» The adjuster nut’s indentation and brake arm pin should
seat against one another as shown hsrs in the upper
right portion of the illustration to tha right. If they do not
saat, there may be a change in brake play whan the ad-
juster finally seats in its proper position.

Chack for play after adjustmsnt.

BRAKE LEVER

BRAKE PEDAL BRAKE PEDAL

-

ADJUSTER

BRAKE PANEL

ADJUSTER NUT
1

o

SEATED

UNSEATED
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Minor adjustment is made at the lsver end of the cable,
It is necessary to turn back the lever dust boot to gain access
to the adjustar.

NOTE

* There may be damage to the adjuster if it is positioned
toa far out, laaving minimal threed engagement. Whan
there is more than 8 mm of threads showing, scraw in !

the adjuster most, but not all the way and rmake ad-

L justments on the brake panel end of the cable.

Check for looseness of the following:

* Brake lever and pedal fasteners and adjuster lock nuts
* Brake torque rod fasteners

+ Brake rod, ¢cable {machanically operated drum hrake)

* Breke arm (mechanical linkage drurm brake)

+ Caliper attachment bolt {hydraulic disc brake)

Check that the cotter pins an the brake rod, torque rod etc. are
securely in place.

Operate brakes independently while riding in order to deter-
mine the effectiveness of each brake.

BRAKE LIGHT SWITCHES

Check the brake light switch aperation and adjustment by ap-
plying the brakes. Visually inspect for any damage and make
sure the reflector plate is clean within the light,

Adjust the rear brake light switch so that the brake light comes
on just prior to the brake actually being engaged. If the light
fails to came on, adjust the switch so that the light ¢omes on
at tha proper time.

NOTE

* The brake light switch on the front braka lever cannot be
adjustaed. If the front brake light switch actuation and
brake engagement are off, either raplace the switch unit
ot the malfunctioning parts of the system.

* Make all raar brake light switch adjustmants after the
height adjustment and the brake pedal free play adjust-

LOCK
NUT <

ADJSUTER

93]
1]
3
i 2~
o m
-]
Q
-0

COTTER PINS ’ PEDAL HEIGHT ADJUSTER

BOLT/LOCK NUT

REFLECTOR
PLATE

meant have been made.
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Turn the adijusting nut an the braka light switch and not the
switch body and wires to make switch actuation adjustments.

Be sure to hoid the switch body firmly while turning the ad-
justing nut.

CAUTION

. .".Allowing the switch body to turn during sdjustmel.u";:;q

hraak tha wires in the switch.

After adjustment, recheck to he sura tha brake light comes on
at the proper time,

HEADLIGHT AIM

To make a vertical adjustment, Ioasen the headlight mounting
bolts, matching the punch mark on the case and the bracket by
moving the headlight up or down. Some motarcycles have an
adjusting screw on the bottam of the headlight. In this case,
turn the screw to make the vertical adjustment.

Far those having an adjusting screw on the side of headlight
rim, turn this screw to make the horizental adjustment.

On seme models the headlight is complately encased, The ad-
justment can be mmade eithar with the light bheam adjustment
knob on the back af the light case or with a remote-type cable
and knob. Refer to the Model Specific manuel for the proper
adjustment method.

CLUTCH SYSTEM

Check the play at the end of the lever on cable operated
clutches.

A Jot of play results in ¢clutch drag and stiffness in operation of
the shift pedal.

Too little play. howevar, rasults in clutch slippage.

When the clutch play is not adjusted within the prescribed
amount, correct this using the adjuster lacatad at the end of
the cable.

Major adjustment is ¢arried aut at the clutch arm. Loosen the
loeck nut and turn the adjuster nut to adjust play.

NOTE

» Before adjusting cable play at the clutch arm, screw the
adjuster at the lever end of the cable in most, but not all
the way. This makes subsequent adjustment at the lever
end easier,

After adjustment s completa, hold tha adjuster nut securely
while tightening lock nut.

ADJUSTING
NUT

BRAKE
PEDAL

ADJUSTING

-

ADJUSTING SCREW

CLUTCH LEVER
ADJUSTER

ARM

ADJUSTER
LOCK NUT
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Minor adjustments are mada at the lever.

On models equipped with a dust cover, turn back the cover to
allow adjustment.

Loosen the lock nut and turn tha adjustar to correct the play.

CAUTION

» The adjuster ma{r be damaged if it is positioned oo far |
out, laaving minimal thread angagement.

When mare than 8 mm of thread is showing, screw the ad-
juster in most, but not ali the way, and make adjustments on
the clutch arm end of tha cabie.

On models with the adjuster located within the length of the
cabla {i.e. not at the end), loosen the lock rut and turn the ad-
juster ta alter the play, in the same manner as dascribad
above.

Qn centrifugal clutch

Laosen the lock nut, tightsn the adjuster bolt by abaut 1 turn,
then screw it back in until pressure is falt on the boit.

From this position, Ioosen the bolt 1/8 to 1/4 of 8 turn and
tighten tha lock nut.

NOTE
rl « When tightening the lock nut, be sure that the adiusterj_-
bolt doss not turn with it. '
» Chack the oparation of tha ¢cluteh after adjustment. _‘

Clutch fluid lovel

Adjustment for play cannot be made on hydraulic clutches.
Howaver, a check should be made of the fluid level.

If the level is near the LOWER limit inscribed on ths reservoir,
remove the reservoir cover and diaphragm, and refill to the UP-
PER lavel with tha proper type of fluid.

Before ramoving the ressrvoir cover, turn the handlebar until
the reservair is level.

Place a rag over painted, plastic or tubber pants whenever the
systemn is servicad.

CAUTION
* Splliing fluid on painted, plastic or rubber parts wiFiJ

damage them.

Refill with the recommended of fluid.

CAUTION

* Mixing incompatible fluids can impair ¢lutch nperatinﬁI
sfficlency. :

» Foreign matenals ¢an clog the systemn, ¢ausing a reduc-
tion or complete loss of ¢luteh ability.

ADJUSTER ]

LOCK NUT ADJUSTER

LOCK NUT

CLUTCH ARM

LOCK NUT

2-32

Date of Issue: Sep., 1988
© HONDA MOTOR CO., LTD,




MAINTENANCE

SIDE STAND

Canventionai Type
Check the wear of the side stand rubber.

Replaca it if it has become worn.

Support the motorcyele in an upright and level position, using
a support luse the center stand if available).

Hook a spring scala to the end of the side stand rubber and
check the load before the stand starts moving.

Acceptable load measureaments for side stands:
2—3 kg {4.4—6.6 Ibs) {Road-type)
3—5 kg [6.6- 11.0 Ibs) (On/Otf Road type)

If the stand moves too easily, tighten the pivot bolt and
recheck. If it still does not have the required tension measure-
ment, repiace the raturn spring.

See if the side stand moves smoothly and retracts fully.
If not, greass the pivot.

Chack the side play on the side stand.

If it is t0o great tighten the pivot bolt.

Recheck and if it is still toa great, replace the parts as
necessary.

Dual Motion Typse

The side stand should lower easily to its first stop, then lock
after moving farther forward to support the motorcycle as the
rubber touches thae ground.

When the motorcycle is liftad upright, the stand should
aytomatically move tq tha first position, and retract whan kick-
ad up.

If the side stand does not move freely, disassemble it:

Remove the return spring at the retracted position.

Remove the pivot bolt and remove the side stand assembly
from the frame.

Check the following parts far wear or damage:

— insida of the pivot and pivat collar

— pivot dust seals

Lubricate the pivot area with ¢leen grease and reassemble the
side stand.

CAUTION

+ Install the dust seal with its mark side facing in.
- Make sura that the dust saal spring ig seatad on the out-
side of the saal lips after installing the pivot collar.

Recheck the side stand movement.

SIDE STAND RUBBER

SIDE STAND RUBBER |

FIRST POSITION

WASHER

RETURN SPRING

DUST SEALS PIVOT COLLAR
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Inspection For Side Stand With Ignition Cut-off Switch
Check the spring for damage ar loss of tension.

Check the sida stand assembly for freadom of movement,
Lubricate the pivot bolt and tha side stand pivot area if
necessary

Tighten the pivot bolt and nut. Refer 1o the Madel Specific
manual for spacified torque.

Check the side stand ignition cut off switch:

— Sit astride the motorcycle and raise the side stand.

— Start the engina with the transmission in neutral, then shift
tha transmission into gear, with the ¢lutch laver squeezed.

~ Move the side stand full down,

— The engine should stop as the side stand is lowered.

If there is & problem with the systam, check the side stand

switch,

SUSPENSION

Compress the front and rear suspension a few timas,
On models with exposed suspension springs, ¢heck far cracks
and damage.

components bafore riding. Riding a vehicle with fauity
suspension increases your tisk of an accident end possi-
ble injury.

SIDE STAND

+ Loose, wom, or damaged suspension parts Impair vehi- ]

¢le stability and control. Raepair or replace any damagad "

Chack for squeaks in the suspension movement that could in-
dicate alack of lubrication. Try to push the swingarm from side
to side to check for worn, damaged or loose suspension pivot
components,

If any play is detected, check for 100seness of the swingarm
pivot bait,

Check also for wear or damage to the pivot bearings (or
bushings).

If looseness is detected in the up-down motion at the end aof
the arm on Pro-link suspensions, check far wesr or damage to
tha shock absarber mount pivat point.

Check for leakage from the oil saals on the fork, scratch marks
on the warking surface of the fork tubes, and wear and peeling
of the chrome plating.

On models equipped with rubber boots on the fork legs, turn
back the boots to alluw nspaction.

If the fork is in poor condition, disassemble and replace parts
a$ necessary,

NOTE

+ Replace any fork tube that is heavily scored.
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MAINTENANCE

On models with bottom link type front suspension, check for
cracks and damage te the fork rocker arms {bottom links).
Check for play in the fork rocker arm bearing section, and in
spect all fasteners for looseness.

Check for il leakage around the shack absarber pistan rad.
Inspect the rod for scoring, wear and peeling of the chrame
pleting on the working surface.

Check for lcoseness, cracks and damage to the attachment
paints of tha shock absoarber assembly. Rae-tighten nuts/bolts if
necessary.

SPARK ARRESTER (USA only)
|

«  Wait until the pipe has cooled bafora ramoving or install-
ing the muffler lid. Touching the hot exhaust may result
in savera burns.

. » Parform this operation in a well-ventilated araa free from

i combustible materials,

Carbon particles may blow out of the clean out hola

when performing this service. Waar safety glassas to

pravent possible eye injuries.

Remove the muffler lid. Blagck the and of the muffler with &
shop towel.

Start engine and rev it up to blow accumulated carbon
deposits out af the muffler.

N

“  FORK ROCKER ARM

T T ; Tl N h

TTTURPISTON ROD

MUFFLER LID

Date of Issue: Sep., 1988
& HONDA MOTQR CG., LTD.




MAINTENANCE

Be sure that the muffler lid bolts and gasket are in good condi-
tion. Replace the bolts and gaskat if necessary.

Install the muffler lid and gasket and tighten the bolts securely.

NOTE

| * Do not remove the two scraws that hold the exhaust
baffle in the end of the spark arrester/muffler.

* The two mounting screws rmust be installed in the spark

arrastgr body at alf times for ths spark arrester to be
effective.

NUTS, BOLTS, FASTENERS

Check that all chassis nuts, bolts and screws ara tightenad to
their correct torque values at the intervals shown in the
Maintenance Schedule.

Check all cotter pins, slip pins, hose clamps and cabie stays.

WHEELS/TIRES

Making sure the fork is not allowed to move, raisa the front
wheel and check for play. Turn the wheet and check that it
rotatas smoothly with no unusuai noises.

It faults are found, inspect the wheel bearings.

Raise the rear wheel, and check for play in either the wheel or
the swingarm pivot. Turn the whes! and check that it rotates
smoothfy with no unusual noisas,

It abnormal conditions are suspected, check the rear wheel
bearings.

NOTE

* As the swingarm pivot is included in this chack, be sure
to confirm the location of the play; i.e. from the wheel
bearings or the swingarm pivot.

&0 y GASKET ~—.
Bw MUFFLER LID
BOLTS

SCREWS

ARRESTER

o
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MAINTENANCE

Chack for loaseness of bolts/nuts in ¢onnection with the
following.

« Axles

+« Axle nuts

« Rim/hub baolts

On modals that have cottaer pins, check that the pins are at-
tached corractly.

Check for cracks, deformation, damage and corrosion atc. of
the following parts.

+ Rim

= Wheel

« Spokes

Raise the wheel, turn slowly and check far |ateral and vertical
oscillation.

Usable limit (front and raar whaals)
Lateral diracticn-Up to 2.0 mm [0.0B in)
Vartical diraction-Up t¢ 2.0 mm (0.08 in})

Oscillation of Comstar or cast wheels cannot be corracted.
Therefore, chack for bearing play or a bent axle shaft. If
nacessary, raplace the wheel assembly.

i there is deformation of the rim on spoked wheels, replaca
the rim,

Inspect the spokes for looseness by tapping them with a
screvwdriver,

If a8 spoke does not sound claarly, er if it sounds different from
the other spokes, tighten it.

Tap on the spokes and be surs that the clear metallic sound of
the same tone can be heard on all spokes.

NOTE

* The spoke nipples are mada of soft material. Be sure to :
tighten the spores with the proper size spoke wrench.
After tightening, check the nim for runout,

Check the pressure of each tire with a pressure gauge.

Check tire pressures when the tires are cold tQ assure ac-
turate, comparative measurements. Checking tires after they
are warim will give inaccurate readings.

AWARNING

deflation.

CAUTION

+« QOperation withaut optimum tira pressure will causa
uneven tire wear.

SO

Tire pressure specifications differ with each model. Refer to
the Madel Specific manuail for the correct pressures.

RIM BOLT AXLE HOLDER NUT

AXLE NUT COTTER PIN l

Check oscillation
by changas in the

* Riding with incorrect tire pressure can affect. and impair
staering response and may result in a sudden tire :
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MAINTENANCE

Check for cracks and damage to the tire tread and walls and
replace the tire if nacessary.

Chack for nails, pieces of metai and stones etc. which may
have become lodged within the tread ar embedded in tha tires.

Tread depth can ba abserved directly or by use of the depth

gauge,

* If the tread depth is below minitmum tread depth tha tire
should be replaced.

* Replace tha tire if the wear limit indicator can be observed.

Check aiso for uneven wear of the tiras,

NOTE

« Wear indicators A’ ara distributed at several locations
L around the tire's side wall for easa of inspection.

STEERING HEAD BEARINGS

Sacurely support tha vehicle from beneath the frame with the
front wheel off the ground. Turn the handlebar from left to
right and check that the movement js smoath. if the aperation
is not smoath or the handlebar Snhags or has a haavy feel in cer-
tain lagations, check that thera is no interfarence from cables
or wire harnesses, |f these are not the cause, check for wear or
damage to the steering head bearings.

Check for misalignment of the front whee! with respact to the
handlebar. I tha wheel is out of alignment, laosen the wheel
and fork assemtly bolts/nuts, align and re-tighten. If the whea|
cannot be aligned, check for bent suspension components or a
bent frame.

Il the handlebar shows unusual shake during normal funning
conditions, check the handlebar mounting fasteners and whee)
ete.

Turn the handlebar fully from left to right, and vice-versa, to
check that there is no difference betwean the twao diractions of
mavement. Check aiso that there is no intarference between
the handlebar and frame.

Also inspect for snagging of wires and harnesses on the fork
stops on the lower fork bridge.

If the handiebar moves unevanly, binds or has vertical move-
mant. adjust the steering head bearings by turning tha stearing
bearing adjustment nut. Refor to the Madel Specific manual for
proper procedure.

WEAR LIMIT
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WHEEL ALIGNMENT (FOUR TRAX)

On FOUR TRAX models, inspect and adjust the front wheel
alignment [toe-in, camber and caster] as necessary.

TOE-IN

Flace the vehicie on level ground with the front wheels facing
straight ahead.

Mark the centers of the tires with chalk to indicata the axle
center height,

Align the toe-in gauge with the marks on the tires as shown,
Check the readings on the gauges scales.

Slowly move tha vehicla back until the wheels have turned
180° so the marks on the tires are aligned with the gauge
height on the rear side.

Measure the toe-in on the rear part of the tires at the same
points.

When the toe-in is out of specification, adjust it by ¢hanging
tha langth of the tie-rods equaily while measuring the toe-in.

CAMBER/CASTER
Remaova the wheel cap, ¢otter pin and front axla nut,

(nstall an attachment onto the front axle.
Put the camber and caster gauge onto the attachment.
Measura the camber.

Set the turn gauge under the frant wheels,
Measure the caster.

Camber and caster are not adjustable. If they ara out of
specification, check the suspansion and frama for damage and
replace any parts necessary, then recheck alignment,

TOE-IN GAUGE
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3. ENGINE TESTING

SERVICE INFORMATION 3-1 COMPRESSION TESTING 3-2 |
TROUBLESHOOTING 3-1 LEAK-DOWN TESTING 3-3

SERVICE INFORMATION

Compression and leak-down tests atfer important knowladge of the mechanical condition of the angine in question. Both
18515 must ba done to accurately evaluats angine condition. A comprassion test can quickly show if all contributing factors
allow engins operation within basic service limits or if eithar the piston rings/cylinderis}, or the valves/valve seats in the Ccase
of 4-strokes, are suspact. In order for a compression test to be sccurats, the instructions must be followed closely, tha aengine
must contain anly standard components and the battary on electric start modeis must be in perfect condition, A leak-down
test can affectively pin-point whethar the piston rings/cylinder(s), vaives/valve seats, haad gaskat, or crankcase saals and
gaskets in the case of 2-strokes. individually or af) together are in need of service.

TROUBLESHOOTING

Cylinder compession is low or uneven
* Faulty valve mechanism
— Incorract valve clearance
— Bant, burned or sticking valves
— Worn or damagsd valve seat
— Incerrect valve timing
— Braken valve spring
-~ Faulty hydraulic valve adjuster
+ Faulty cylinder haad
— Leaking or damaged head gasket
— Warpad or ¢crackad cylinder head surface
« Faulty cylinder or piston
— Worn or damaged piston ring(s)
— Worn piston or cylindsr
— Sticked piston ring in the ring groove

NOTE

[ * On the 2-stroke engine, inspect the follawing items when compression is low or unaven with signs of lean airffual
mixture,

+ Crankcase primary compression too low {2-stroka angines}
— Damaged reed valve
— Damaged crankshaft seal
~— Damaged crankcase or cylinder base gasket

High cylinder compression
» Excessive carbon buildeup on pistoan or combustion

chamber
Date of Issue: Sep., 1988 3-1
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ENGINE TESTING

COMPRESSION TESTING

GENERAL

A compression test is @ quick and easy way to check the general candition of an engine. This test should he perfotrmed priar to
any tune-up work, espacialty if the machine did net come in undat its own power. If the engine has a burnt valve for instance,
the customer should be notified that the tune-up wiill have no benefit without the other nacessary engine wark, A compres
sion test should also be done if you feel that the matorcycle, scooter or ATV facks power, especially during acceleration.

A compression tast can be inconclusive though, if the engine is not completely stock, if the bettery is not in perfect conditian
{in slectric-start models, engine cranking speed may be low) or if the test instructions are not fallowed completely. In each of
these situations, the compression ragistered will be lower than the servica limit in the Model Specific service manual.
When you do get a valid comprassion test, there is something else to consider.

What if tha compression is below the service limit, or if the compression ie relatively even batween each cylinder, and the
engina is hot smoking ? There may be no reason for an expasive rebuild on a good running engine. If, on tha other hand, the
compression on any one cylinder in a twin or multi-cylinder engine is significantly lower, the engine must be rebuilt.

TESTING

NOTE

+ if the matarcycle has a decompressor, be sura it is ad- .
' justed properly before checking compression. On motor-
cyctes equippad with an automatic decompression start-
ing system as first intraduced on the XRB0OOR and

NX&50, tha decompressors must be deactivated prior ta [?Tﬂ COMPRESSION GAUGE
checking, '

Warm up the enginc to normal oparating temparature.
Ten minutes of stop and go riding is sufficient. '

Stop the engine and remove a spark plug fram each ¢ylinder.
Instali the compression gauge attachment to the cylinder to ba
tested.

Connect the compression gauge

NOTE

' - Make sure that there are no leaks around the attach-
ment, |

L. .

TOOL:

COMPRESSION GAUGE 07305~0010000

Kick start madels:
Fully open the thrattle and choke valves, strongly kick the

. TCE . AT MENT !
starter pedal through several times, and check the (3 7ee.) TACH !
compression,

Elactric start models:
Turn the engine stop switch ““OFF"*
Fully open tha throttle and chaka valves, crank the engine with
the starter motor, snd chack the comprassion.
NOTE
e ) ,
* To avoid discharging the battary, do not operats the
electric starter far more than seven seconds.
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ENGINE TESTING

If compression is low, drop smail amount of claan engine oil in-

to the cylindar, than rachack the compression.

— It compression inCreases to more than the previous reading,
Inspect the cylinder and piston rings,

- If compression remains low, check the valves, valve seats

and cylinder head.

« |f compression is high, check for the accumulation of car-
bon daposits in the combustion chamber andiar the piston
head.

LEAK-DOWN TESTING
4-STROKE LEAK-DOWN TEST INFORMATION

A teak-down test is an mora comprehensive engine diagnostic
test than a comprassion test. The leak-down tester cansists of
a calibrated pressure gauge connected 1o a pressure regulator
and a flow restrictor.

The taster allows you 10 measure the rate at which air leaks
past a ¢cylinder’s rings and valves.

There are several tools, specifically designed for leak-down
testing 4-stroke angines, that are commetrcially available from
several gensral tool sources.

A leak-down test provides a clear indication of whethar or not
the combustion chamber is sealing properly. The test involves
pressurizing the combustion chamber and measuring the rate
at which the air is lost past the rings and valves (or head
gasket). A range of the allowable percentags of feak-down
past the rings and valves is suggestad by each tester manufac-
turaer. But perhaps more important than a detarmination of
whather the engine needs repait, is to find out mare precisely
where the probiem lies.

Tha first step in the test is ta install the hose from the tool into
the sperk plug hole, as you would in a compression tast, Next
position the crankshaft with the piston at top dead center. Be
sure to remove the wrench from the crankshaft after postion-
ing in case the air pressure against the piston puts the
cranksahft in motion,

Then pressurize the combustion chamber with a steady,
regulated pressure, again, as instructed by the testaer manufac-
turer. Now you simply listan to the airhox, exhaust and
crankcase filler cap to datarmine whether the intake valve(s),
exhaust valve(s) or rings, respectively, are Isaking.

ATTACHMENT PRESSURE

BRAKE BLEEDER/VACUUM & PRESSURE PUMP
{COMMERICIALLY AVAILABLE)

SIDE
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Squirting a Mttle soapy water around the cyiinder and head mating erea will teil you if the head gasket is leaking to the autside
atmosphere. Chacking for bubbles in the cooling system of a liquid-cooled machine will tell you whethar or not the head
gasket is laaking into the cooling passages. Tha only thing this test won’t tell you is the difference between a head gasket leak
into tha adjacent cam chain (or gear) well, 2nd a leak past the piston rings.

Be sure to follow the leak-down test tool manufacturer's instructions pracisely when making this inspection.
2-STROKE PRESSURE/VACUUM LEAK-DOWN TEST INFORMATION

Regular crankcase leak-down testing is much mors important to the lifespan of a 2-strake engine than a 4 stroke. Because the
engine relies on a very pracise air/fuel mixturs to ensure proper engina lubrication, the slightest air leak can lead to an £ngine
seizurg. Consider these ragularly scheduled teats as cheap insurance,

Pressure/vacuum tests on 2.stroke engines should always include both a pressure and a vacuum tests, bath or which are per-
farmed with essantially the same equipment.

Pressure/vacuum leak-down test equipmant, specifically designad for 2-stroke angines, is comrnercially available through
various motorcycle and general tool sgurces.

A pressure/vacuum leak-down test tool consists of hand pressure/vacuum pump and various adaptors to saal YOUur angine,
The test provides a clear indication of whare 3 leak, ot leaks, exist. Possible areas for leaks include anywhere upstraam of the
carburetor until tha mixture is ignited and forced out the axhaust. Leaks can gccur between the mating surfaces of the
crankcases if the gasket fails. If this gasket fails batween the crankcase and the trensmissian, the mixture will bacame much
richer as transmission oil is slowly drawn into the engine. Similarly, a lgaking crankshaft seal on tha transmission primary gaar
side will aiso consume transmission ail. Other air leaks include the ¢ylinder base gasket, the magneto side ¢rankshaft seal,
leaks between the reed valve assembly and its gasksts, and leaks in the carburetor mounting boot batween the carb and the
raed valve.

Thae first step in the tasting procedura is to remove the exhaust and to affoctively seal the exhaust port. This is done with a
plate fastened to bolt over the exhaust port, backed by a rubber sheet or with some form of expandable rubber plug. Next the
carburetor is removed and a plug is clamped snugly in place where tha carburetor was. This leaves anly the seals and gaskets
10 show any defects they may have. Then an attachmant is insertad into the spark plug hole and pressure applied with a hand
pump. Often a brake bleeder pressure/vacuum too! is used for this purpose.

Spraying soapy water around the inlat tract, reed valve and crankcase mating sreas will produce bubbles whera there are
laaks,

The vacuum portion of the test ensuras that the nagative sealing characteristics of the crankshaft seals are adequate,

Be sure to foliow the leak-down test tool manufacturer's instructions precisely whan making this inspection.
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4, LUBRICATION

SERVICE INFORMATION 4-1  OIL PUMP INSPECTION 4-9
SERVICE DATA 4-1  PRESSURE RELIEF VALVE 4.10
TROUBLESHOOTING 4-2  OIL PUMP/OIL LINE BLEEDING

SYSTEM DESCRIPTIONS a.3 (2-Stroke Engine) 4-11 I
OIL PUMP DESCRIPTIONS 4.7 O COOLER INSPECTION 4-12

OIL PRESSURE CHECK 4-9

SERVICE INFORMATION

4-Stroka Engines:
* Refer to the Madel Specific manual for:
— Oil pump removailinstallation
--- Qil $trainer screen cleaning
— Qil filter replacement
— Qi level inspection/ail change
+ The service procadures in this section can bs performed with the engine oil drained.
« When ramaving and installing the oil pump use care nat to allaw dust or dirt to enter the enging,
+ If any portien of the 6il pump is waorn heyond the specified service limits, repltace the oil pump as an assembly,
* After the oil pump has been installed check that there are no oil leaks and that oil pressure is corract.

2.5troke Engines:
* When removing and installing the oil pump, clean the engine around the pump and oil pump itself.
= Do not atternpt to disassemble the oil pump,
+ Bleed air from the oil pump if there is air in the oil inlet ling and each time the oit lire is disconnected,
« Fill the oil qutlet line with oil whenaver the oil outlet ling is disconnected.
Refar to section 2 for oil strainer screen cleaning and ¢il pump contral cable adjustment.

SERVICE DATA

Use only recommendad oil far your vehicle. Viscosity requirements vary according to the air temperatura range encountered
during operation, Refer to the Model Specific manual for specific ail recommendations for the modael YOu are servicing.

GENERAL

Oil recommendations:

4-Stroke sngine! API Service Classification: SE or SF
transmission ang Viscosity: SAE 10W—40

2-Stroke transmission oil
Other viscosities shown in the ehart may be used Ol VISCOSITIES
when tha average tempsrature in your riding area {
i is within the indicated range. ’

i . |
0 20 40 80 BO 100°F
~20-10 O 10 20 20 40°C

2-Stroke engine oil [ Saparate lubrication Pro-Honda Two-Stroke oil or squivalent
Mechanical lubrication
systoms

Premix-Type systems Pro-Handa Two-Stroke oil or aquivalent (no concentratest 20:1
is the anly recommended fuel/oil ratio
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LUBRICATION

TROUBLESHOOTING

4-Stroke Engines:

Oil level low

« Oil consumption

« External qil leaks.

« Worn piston ring or incorrect piston ring installation
« Warn valve guide or seal,

= Gl pump warn or damaged (Dry sump engine)

Oil contamination {White appearance}

+ From coolant mixing with oil {liguid-cooled engine)
— Faulty water pump mechanica! seal.
— Favulty head gasket.
— Water leak in crankcass.

Low ar no oil pressure
« Clogged ofil orifice and/aor orifices.
» Incorrect oil being used.,

Only On Models Equipped With Qil Pressure Switch:
High oil prassure

* Pressure relis valve stuck closed.

» Plugged oil filter, gallery, or metering arifice,

* Incorrect oil being used.

Low oil pressura

= Pressure relief valve stuck open.
» Clogged vil filter scraen,

+ Oil pump worn or damaged.

» Internal oil leaks.

* Incorrect oil baing used.,

* Low oil lavel

No oil prassitre

+ Oil level too low.

« Qil pump drive chain or drive sprocket broken.
* Oil pump damaged (pump sha¥t)

« Internal oil leaks,

2-Stroke Engines With Saparate Oiling System:
Excessive smoke and/ar carbon on spark plug
» Faulty aif pump (too much oil flow!

* Low quaiity angine oil

Ovarheating or seized piston

~ No oil in tank at ¢logged oil line

« Air in oit lines

« Faulty oil pump (toa little oil flow]

» Clogged oil strainer

= Oil not flowing out of tank

» Clogged oil tank cap breather hale
Clogged oil strainer

2-Stroke Engines Using Pramixed Fuel/Til:

Excessiva smoka andfor carbon on spark plug

+ Improper jetting for altitude, air tamperature and track
conditions

* improperly mixed fuel!/oil —too much oil in fuel

*+ Fuelfoil mixture too vld—gasoline has evaporated/gone
bad

QOverheating or saizad plston

* Improper jetting for altitude, air temperature and track
canditions

« Fual/oil mixture too old—oxidized o¢ilidegraded
lubrication

« Premix 6il too old - oxidized/degraded lubrication

* Poor quality premix il

« bmproperly mixed fuel/oil —too little oil in fusl

« Using fuel/oil premix ratio other than 20:1
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SYSTEM DESCRIPTIONS

4-5TROKE SYSTEMS -

H »
V_J’ N ROCKER ARM SHAFT
2 LraletRl—

TYPICAL QIL FLOW PATTERN

ot g B

on
CONTROL -t
ORIFICE

CRANKSHAFT ="

:.J&;._....\ | =
OIL PRESSURE SWITCH -y
L]

 e—

OIL FILTER
NQTE

Some systems include
a relief valve that
opens to maintain

- the il flow whan tha

filter is excessively
restricted due to
contaminants, or,
whan tha oil temparatura . N
is so low that it will not OIL STRAINER SCREEN A
flow through the filter. OlL PUMP
ROCKER ARM, CONNECTING ROD SMALL
CAMSHAFT {4mum BEIROCKER ARM SHAFT END, PISTON, CYLINDER
:- t : Forced
VALVE, O EDNTROL pressure path
— VALVE SPRING ORIFICE ..’ : Speay path
QIL FILTER ICONNECTING RODY
MMAIN BEARING
TRANSMISSION t
QiL RELIEF
PUMP VALVE
Olt. STRAINER SCREEN
h 4 h 4 f h h 4
OlL SUmMP
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LUBRICATION

FOUR-STROKE ENGINES

Wet-Sump Type

Wat-sump engines contain their total oil volume within thair
crankcases. In these systems, ¢il is pumped from the sump in
the crankcase, through a strainer screen and/or oil fiter andg
then is pressure fed to various engine componeants. Oil return-
ing from these now lubricated areas flows back into the sump
by gravity.

Soma wet-sump angines use only a strainer screen to filter the
oit, Others usa a combination of a strainer screen and a
centrifugal-type filter, or @ more conventional pleated paper-
type filtar.

Dry-Sump Type

Dty-sump systems use an axternal oil tank and dual-function
oil pumps. In this system, tha pump draws in oil for delivery to
the various compaonents and pumps oil out of the sump and
back to the ail tank,

Since this design eliminates the need for space to contain the
oil within the lower portion of the crankcases, the enging can
be positioned lower than would otherwise be possible. This
design often incorporates routing and oil storage configura-
tions that aid in lowering ail temperature,

General

A spray-type system is often utilized in either design illustrated
here as wall as in some twao-strokes engine designs. Hare oil is
litaraily sprayed through oil jets diractly into intarnal com-
ponents such as the connecting rod, to help ensure lubrication
and coaqling of the rods and pistons.

Some systems include oil pressure-contralling reliaf valves to
help ensure lubrication even if the filter is cloggad or the oil
temperature is 50 low that it will not flow through the filter.

Oil filters end/or strainer screens are postioned within the
lubrication sytem to trap contaminants befare the il is routed
back into tha lubricant pathways.

QIL STRAINER
QIL PUMP SCREEN

QIL TANK

OIL
STRAINER

O STRAINER SCREEN
AND/OR FILTER

OIL PUMP

4-4
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TWO-STROKE LUBLICATION SYSTEMS

Unlike four-stroke engines, twa-stroke angines use the internal
crankcase area as 8 suction chamber and, therefora, cannaot
use a sump-type piling system. Consequently, the following
two systems hava been adopted in order to provide lubrication
to the cylinder, piston rings, connecting rod and crankshaft
bearings. Each system typs relias on oil ingested together with
the gasoline. In Separate Qil systeims, engine lubrication oil is
introduced downstream of the carburetor. Oil is combined
with tha gasoline before it reaches the carburetor in Premixed
systems,

SEPARATE OIL SYSTEMS:

SCAVENGING

SORT SCAVENGING

VPORT
X e . CRANKSHAFT

SEAL

CRANKSHAFT

SEAL
CRANKSRHAFY
CRANKCASES
CRANK
WEIGHT

CONNECTING ROD

Virtually all street motoreycle and scooter two-stroke engines use a pumgp-operated system to lubricate engine components.
Oil in this type of system is drawn from & separate oil tank by an oil pump that introduces the oil directly into the air/fusl inlat

tract beyond the carburator.

Pariodic lavel checks and refilling of the oil tank is required since the oil in the tank is continually drawn upon when the engine

is running.

OIL TANK o) FiLTerR

CHECK VALVE

The amount of lubricant delivered to the engine is depandant
on both engine rpm and throttle position.

Same of these systems include provisions for circulating the
transmission oil within the gearbox portion of the crankcases
with the same oil pump,

FUEL TANK

CARBURETOR

INTAKE PIPE

}-\.
|..| D THROTTLE CABLE

OIL. CONTROL

CONTROL ARM
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LUBRICATION

PREMIXED (OIL IN FUEL] SYSTEMS:
Premixing engine oil with gasofing is the most widaly used systgm on competition models.

The combined air/fuelioil mixture is introduced directly thraough the inlet tract with the assistance of the carbiuretor, Lubrica
tion to the crankshaft and both connecting rod bearings as wel as the piston rings and cylindar walls is achieved as this rnsx
ture is drawn into the crankcase by the suction of the piston movement.

FUEL/QIL MIXTURE

PREMIXED

FUEL/OIL
MIXTURE

It is important to USE ONLY A 20:1 FUEL/QIL RATIO. All Honda angines are designed to operate most efficiently and with
greatest durability using a 20:1 premix ratio. All standard carburetor jatting is based on this ratio,

Standard jetting is based on 20:1 at sea level and 20°¢ {68°F),

CAUTION

I, Use of a fuelfoil pramix ratio ather than 20:1 may affect overall jetting. engine performance and may lead ta pmmarure—‘
|_ engine wear or damaga.

Freshness of the fuel/oil mixture is very important to both the overall performance of the machine as well as the lubricating ef-
ficiency of the oil,

Only use gasoline that has been pumped from & high-volume station within the previous two weeks if aptimal competition
performance is raquired. Even general use applications call for gasoline that is no more than sight weeks old,

For optimal lubrication efficiency in this system, usa the premixed fuel/ail within 24 haurs after itis mixed. Two-strake pramix
oil that is not stored in resealable cantainers should be discarded in a praper manner if it is not usad completely within one
month aftec apening. Oil stored in non sealed container is subject t¢ oxidation that degrades the ail’s lubrication qualities.

Vegetable-type premix oils separate from gasoline more easily than mineral oils, especially in cold weather. It is advisable to
use minaral oil when ambignt temperaturas below 020 (32°F) are axpected.

CAUTION

l_- Mixing vegetable and mineral-based oils will €ause premature engine wear ar damage. —l

Date of |ssue: Sep., 1988
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LUBRICATION

OIL PUMP DESCRIPTIONS

FUMP BODY

TROCHOID TYPE (RASKER

The trochoid-type oil pump is the mast ¢common il pump PUMP SHAFT
design used in 4-stroke engines, It is designed to turn two

rotors within a ¢asing, with an inner rotor fixed on the pump \
shaft [drive shalt) and an outer rotor on its circumfarance, 3
When the inner rotar is turned by means of the ail pump shaft, @3 @

the outer rotor also turns, with the clearanca batwesn the two B
rotars varying. Lubricant is drawn through by suction when

the claaranca is anlarged. Qil is delivered to the opposite side

through this clearance and is then routed into the d'lsc:h_arge OUTER ROTOR
passage when the clearanca Iassens. The more teath the innar

and outer rotors have, the less the amount of pulsation. The oil INNER ROTOR

flow volume increases tn direct proportion with the increase in

thickness of the rator dimension,

Some models have a double rotor trochoid-type qil pump
which collects oil diractly from both the oil cooler and the OUTER ROTOR DISCHARGE
sump,

SUCTION

INNER ROTOR

QIL COOLER

CAMSHAFT

OIL FILTER

QIL PUMP

MAIN GALLERY
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LUBRICATION

PLUNGER TYFE

Virtually all non premix Jubricated 2-strake enginas are equip-

ped with a plunger-type oil pumg. :, @ )
3 o
SPRING Id’ 4

Soma plunger pumgs are driven by crankshaft via the oil pump
gear shaft, and athers are directly drivan by crankshaft,

PUMP GEAR

\
- PLUNGER
CAM
PIN

The oil pump cam is depressed under a spring. Turning the cam
causes the plunger to reciprocate so that tha pumping mave-
ment is repeated. The amount of lubricant is controlled propor- £ e £
tienally with the cam rotatian. RN A 2 ) G 3 - '

The pump is designed to control the amount of lubricant

discharged per crankshaft rotation by varying the plunger

stroke through the pperation of the cam interiocked with the _

carbursetar throttle. CAM DRIVE ==
GEAR

The combinad function of thesa two mechenisms allows the

proper flow of lubricant dapending on load conditions and

enging rpm. =

[‘]”i DRIVE SHAFT
1
\pA

—

Qil Pump Ogparating Principie

SUCTION  VALVE
PLUNGER pagT

PUMP [ (2} (3 {4) {5]
CHAMEBER ) {Suction process) ‘ {Discharge pracess)

~VALVE.U
CAM

DISCHARGE
PORT

{11 As the valve descends, it blocks the outlet passage while gradually opening the inlet passage.

{21 Hars at ths *'bottom dead center”’ position, the outlet passagea is complately closed while the inlet passage is complataly
opaned — allowing fres flow of oil into the pump chambar,

{31 With the oil chamber filked, the valve ascends — closing the inlet passage.

{41 The valve ascends further, sllowing free flow of oil through the qutlet passage.

{5) The plunger also ascends, compressing tha oil inside the pump chamber and pumping oil aut through the outlet passage,
towards tha intake pipe via the cutlet line.

Date of Issue: Sep., 19B&
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LUBRICATICN

OIL PRESSURE CHECK
NQTE

« This procedure s for vehicles squipped with an oil
pressura switch,

+ |f the sngine is cold, the pressure reading will be abnar-
matly high. Warm up the engine to normal operating
temperatura bafore starting this test. _

» Refer to the Model Spacific manual for spacifications. !

Stop the engine and pull off the switch cover. Disconnect the
switch wire by removing the screw,

Turn the ignition switch ON and check that the oil warning
light does not come an.

If the warning light comes on, therg is a shorted circuit in the
switch wire, Repair or replace as necessary.

Remowve tha oil pressure switch isee the Model Spacific
manual],

Install the attachment as negessary and connect the ol
pressure gauge,

5 TSE\C'
OIL PRESSURE GAUGE: 07506~ 3000000
ATTACHMENT: Refer {0 Modet Spacific manual,

Check the oil level and add the recommended oil if nacassary.

Start the engine and check the oil prassurs. If it is normal,
replace the oil pressure switch.

Stop thae angina.
Apply 3-BOND? seaiant ar equivalent to the pressure switch
threads and iastall,

CAUTION

. Ow;rtightenlng the switch can causa crankcaza damage.

Connect the ¢il pressure switch wire and start the engina.

Check that the oil pressure warning indicator goss qut in one
or two saconds.

If the oil pressure warning indicatar stays on, stop the angine
immediately and determina the cause,

OIL PUMP INSPECTION

TROCHOID TYPE
NOTE

« Where there are two pair of inner and outer rotors, check
each side of the pump as described below.

« Measure at several places and usa tha largest reading to
compare the service limit.

Disassembla the oil pump and clean the parts with cléan oil,
Sat the inner and quter rotors into the pump body properly.

Measura body clearance (pump body-to-outar rotor) and tip
clearance (inner rotor-to-outers rotor) using a feeler gauge.

ATTACHMENT

NOQTE: Apgply sealant only ta the area shown.

APPLY
SEALANT

3. 4mm

BODY CLEARANCE FEELER
' — GAUGE

BODY
OUTER ROTCR

TIP CLEARANCE FEELER GAUGE

Date of Issue: Sep., 1988
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LUBRICATION

Measure the side ¢learance {rotor side-to-body} with a straight
edge and teeler gauge,
NOTE

l_- If there is a cover gasket, measure the clearance with the
I gasket installed,

JR—

Refsr 1o the Modsl
specifications,

Specific manual for all clearancs

PLUNGER TYPE

NOTE

* Do not disassemble and try to repsir a two-stroke oil |
- pump; it will not operete properly once reassembied.
* Replace the pump if it is worn or damaged.

Aemove the oil pump and inspect for the following:
— Warn or damaged pump gear

— Qil leaks from seals

— 8inding pump shaft

Connect the oil tube from the gil tank to tha suction side, then
turn the shaft, Check that oil flows out of the outlet.

PRESSURE RELIEF VALVE

Remove tha snap ring. washer, spring and valve from the valve
body.

Check the valve and body for wear, scratches or damage,
Chsck the snap ring groove for damage. If the snap ring groove
is damaged, the oil supply wili be reduced and the engine may
sS8lze,

NOTE
* Install the valve with the open side facing toward theJ’

;spring.

In-Set Type Oil pump
Remove the cutter pin, seat, spring and valve.
Check the valve far wear or damags.

NOTE
I-— Install the valve with the ¢closed side tacing the spring, |

SIDE _
CLEARANCE -—-.._\_“"‘::‘\\
pralg-"CV

GASKET

“\\ STRAIGHT EDGE |

O-RING

80DY

SPRING

WASHER

COTTER
PIN

SPRING
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LUBRICATION

OIL PUMP/OIL LINE BLEEDING
(2-STROKE ENGINES)

CAUTION

« Be sure to blead all alt from tha oil system. Alr in the oil
systemn wili block or restrdct oil flow and can cause
sarious sngine damage.

NOTE

i Bleed air from the oil suction lina and oil pump whenever
the oil lines and pump have besn removed, there is na ail
in the tank, or there is air in the oil hnes. _

« Bleed air from the oil suction line and pump first, then |
bieed the oil outlet {ine.

QIL QUTLET LINE !

oIL INLE$? TUBE
LINE CLAMP

SUCTION LINE, OIL PUMP BLEEDING

Fill the oil tank with the recommendsd oil.
Place a shop towel around the oil pump.

Disconnect the qil lines from the qil pump, and fill the pump
with oil through the pump outlet.

Lat oit drip from the inlet line to expal any air that may be in the
line, and then reconnect the suction lina ta the pump inlet.

If there is a bleed bolt, loosen it untid there are na air bubbles in
the oil coming out of the bolt hole, then retightan the bleed
bolt.

Check that there is no air in the il line,

Next, bleaed air from the oil outlet line.

QUTLET LINE BLEEDING

Remove the oil outlet ling and clase the intake pipe joint.
Bend the ail outlet {ine inta a **U*" form with both the ends
parallal, and fill the oil outer line with clean ail.

Connect the oil outlet kipe to the oil pump joint.

Start the engine and allow it to idle with the ail control lever in
the fully open position, making sure that vil is flowing out of
the oil autlet line.

e m |
» Parform this oparation in 8 well ventilated erea. Exhaust

: contains poisonaus carbon monaxide ges that cen cause

| loss of consciousness and may lead to death.

CAUTION

+ Run the engina at the lowest necessary rpm lavel to
avoid passible enyine damage if oil flow is restricted.

Stop the enging and again bleed air fram the oil inlet ine and oil
pump if oil does not flow out within ona minuta. Then recheck
oil flow.

Conneact the oil outlet line to the intake pipe joint.

<A ;.
OIL INLET LINE \Q.—./

RECOMMENDED

OIL OQUTLET LINE

OIL QUTLET LINFE

"JOINT OF INTAKE PIPE

Date of Issue: Sep., 1988
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LUBRICATION

OIL COOLER INSPECTION

Check the oil line connections for leaks.

Check the oil coalar for bent or collapsed fins.,

Straightan the bant or collapsed fins with a suitable, small,
blade-type screw driver if necessary.

Check ths air passages for clagging or restriction.

Blow dirt out from betwaen core fins with compressed air or
wash off dirt with water.

FIN

4-12
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3. COOLING SYSTEM

SERVICE INFORMATION 5-1 SYSTEM TESTING 5.7 ‘
TROUBLESHOOTING 5-1 THERMOSTAT 5.8
SYSTEM DESCRIPTIONS 5.2 WATER PUMP 58
COOLANT 5-6 i

SERVICE INFORMATION I

i +  Wait until the engina is coal bafere slowly removing the radiator cap. Removing th.e cap while the angina is hot.ahd the I

coolant is under prassura may cause serious scalding.

: * Radiator coplant Is toxic. Keep it away from eyes, mouth, skin and ciothas. .
| — If any coolant gets in your ayes, rinsa them with water and consult a dactar lmmediataly. '
] — If any coolant is swallowed, induca vomiting, gargle and consul 8 physiclan immadiatehy.

— If any coolant geta on your skin or clothas, rinss thoroughly with planty of watar.
; + KEEP QUT OF REACH OF CHILDREN

® Add coalant at the reserve tank. Do not remova the radiator cap except te refill or drain the gystam.
® Alt cooling system service can be mads with the engine in the frame.

#® Avoid spilling coolant on painted surfacss.

® After servicing the systam, check for leaks with a coaling system tester.

® Refer to saction 25 for fan motor thermostatic switch and temperature sansor inspections.

TROUBLESHOOTING

Engine temperature toe high

* Faulty temperature gaugs o gauge sensor {see section 25)
* Thermostat stuck closed

* Faulty radiator cap

+ Insufficient caolant

+ Passages blocked in radiator, hoses, or water jacket

- Air in system

» Faulty cooling fan motor

« Faulty fan motor switch ises section 25}

+ Faulty water pump

Engine temperatura too iow

« Fauity tampearature gauge or gauge sensor

» Thermostat stuck opsan

« Faulty cooling fan motor switch {see gection 28)

Caolant leaks

* Faulty pump mechanical seal

« Deteriorated O-rings

» Faulty radiator cap

» Damaged or deterioratad gaskets
= Loase hose connection or ¢clamp
= Damaged or deteriorated hoses

Date of 1ssue; Sep., 1988 5_1
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COOLING SYSTEM

SYSTEM DESCRIPTIONS

A liquid cooling system sllows optimal engine operating tempecature while praventing overheating and oveicooling.

The coolant is pumped through the system by means of a water pump. Combustion heat is absorbad by the coolant in the
Course af its passage through the water hosas, water jacket araund the cylinder, and through the cylinder head, The conlant
then passes into the radiator through the thermostat and upper radiator hose. The hot coolant is couled by air in the caurse of
its passage through the radiator and is then returned into the water pump through the lower radiator hose.,

SYSTEM FLOW PATTERNS

TYPICAL 4-STROKE ENGINE:

—

RADIATOR -
CAP

-1.-.? UPPER

A HOSE
Wil f iR

COOLING FAN THERMOSTAT

RADIATOR

SWITCH

LOWER
HOSE

WATER PIPE

TYPICAL 2-STROKE ENGINE: N

CYLINDER THERMQSTAT

RESERVOIR
TANK
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COOLING SYSTEM

RADIATOR

Caoolant temperature is decreased by dissipating heat into the
air by means of the radiator fins as the ¢oolant passes through
the radiator tube, The larger the fin's surface area, the more
the radiator exerts its caaling cagacity,

It is important that air is permitted to pass through the radiator
fins 50 that the heat is dissipatad from the coolant to the fins
and into the atmosphera. Crushed or twisted fins will not pet-
mit heat 1o be dissipated because of inability of the air to pass
through them, resulting in lowered cooling capacity. If 1/3 or
more of the fins are crushed or twisted, the fins should be
repaired using a small flat blade scrawdriver,

COOLING FAN

Heat is dissipated into the atmosphere because of the dif-
ferenca in tamperature between the air and the coglant which
has absorbed the heat,

If, hawever, the engine is not in operation {air around the
radiator is stagnant) or when the atmospheric temperaturs is
high, since tha temperature diffarence betwasn the
atomasphere and the coolant becomes smaller, heat dissipa-
tion i decreased, adversely affecting engine capacity.

A cooling fan maintains the ¢ooling performance under savere
conditions. |t forcas air ta flow through the radiator and around
the engine to dissipats heat, whether the machine is moving or
not.

COOLING FAN SWITCH

The fan switch automatically starts or shuts down the cooling
fan depending on the temperature of the coolant. While the fan
motor switch resistance is normally oo high to conduct a cur-
rent (when the coolant tempearature is low), when the ¢cooclant
temperature rises, tha switch resistance is reduced enaugh to
conduct current and causes the coaling fan to turn.

HOT COOLANT

>
—

COOLING FAN

—

AIR ABSORBED
COOLANT HEAT

_—

COOLED COOLANT

- (MHJ v
COOLING FAN

ZIN_O
&l

COOLING FAN SWITCM
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COOLING SYSTEM

RADIATOR CAP

The beiling point of the coolant may be increased by providing
@ preéssure-type cap (heraafter, radiator capl on the coolant in-
let. The radiator cap serves to increase the coalant
tempeiature as wall as to retain pressure in the coaling
systam,

Coolant baiiing point {Conlant of 50 —50 mixture).

At atmeospheric pressure: spproximate 100°C (212°F)
Under 12.8 psi {0.9 kg/cm?] pressura:

approximate 125°C {257 °F)

- * Wait until the engine is coc! before slowly remaving tha 1
. radiator cap. Removing tha cap whila the engine is hot

i and tha coolant is under pressure may cause serious
L scalding,

As the coolant temperature increases, tha difference in
temperature between the coolant and atmosphere becomes
greater,

Due to the pressurized system, coolant vapor loss is preventad
while the cooling effect is enhanced.

The radiator cap is provided with a pressure vailve and vant
valve which maintain the pressure in the cooling system at a
constant |evel.

If the pressure in the cooling system is increased due to the in-
crease in coolant temperature, the pressure is kept constant
by means of a pressura valve.

tf the pressure excesds the prescribed {imit. the pressure valve
iIs opened so that the pressure in the cooling system is
regulated by releasing the coolant iwhose voluine has axpand-
@d due to the increase in temperature). The pressurg at which
the pressure valve begins to open is called the radiater valve
opéning pressura.

When the coolant temperature is dacreased after shutdown of
the engine and the cooling system pressure is reduced {with
the coolant volume contracted), the vent valve is opened by
atmospheric pressure and coolant from the reserve tank flows
back into the cnoling systam.

PRESSURE
VALVE

TO
RESERVE
TANK

FRESSURFE
VALVE

PRESSURE

FROM
HESERVE
TANK

5-4

Oate of Issue: Sep., 1988
© HONDA MOTOR CO., LTD.




COOLING SYSTEM

RESERVE TANK

As explained in the preceding paragraph ‘‘Radiator Cap'’, tha
reserve tank serves to tamporarily store the reserve voiuma gf
the coalant.

This aicts ta contral the cootant level in the ¢cooling system. The
reserve tank is connected to the radiator by means of a siphan
tube.

THERMOSTAT

The thermostat is installed between the water jacket of the
cylinder head and ths radiator.

Tho thermastat helps warm wp thse engine by preventing
coolant circulation when the temperature of the engine
{coolant) is low by closing a valve.

It is an automatic valve designed so that when the engine
temperature increases, theérmostat wax expands to open the
valye, allowing tha coolant to circulate through the radiator.

Even if atmaspharic temperature varies, the thermostat con-
trols the engine temperature at a constant level.

Leaving the thermostat open allows the coolant to circulate
evan at low temperatures. This prevents aptimum engine
oparating temperature and leads to ovarcodling.

Leaving the tharmaostat closed conmtributes to overhesting,
since it prevents coolant circulation and prevents the radiator
from dissipating the heat if the engina temperature exceads
the critical limit.

WATER PUMP

The water pump prompts the natural circulation of the coolant
in the coaling system, which is carried out by convaction. It
alse feads the coolant uniformly to the cylinder and cylinder
head water jacket so that effective cooling is maintained even
if the radiator capacity is reduced.

When the impeller turns, cantrifugal force draws the ¢oalant
through the water pump inlet and discharges it into the
enging’s water jacket.

SIPHON
TUBE

A
=

SALD ENGINE TO RADIATOR

VALVE

— _'_'-F'_:-'-'-
FROM CYLINDER
HEAD

TO RABIATOR

HOT ENGINE

FROM CYLINDER HEAD

TO ENGINE
(CYLINDER)

WATER PUMP
IMPELLER
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COOLING SYSTEM

COOLANT

PREPARATION

[ Awaan [

* Radiator coolant is toxic. Keep it away from eya?‘
mouth, skin and clathes. "
— H any coolant gets in your eyes, rinse them wlith
water and consult a doctor Immediately.
— If any coolant is swallowed, induce vomiting, gargle
and consult a physician immediataly,
— If any coalant gets on your skin or clothes, rinse
thoroughly with planty of water.
» KEEP OUT OF REACH OF CHILDREN

NOTE

* The sffactiveress of coolant decreases with the ac-
cumulation of rust or if there is a change in the mixing
proportion during usage. Thersfore, for bsst perfor-
mance change the caolant ragularly as specified in the
maintenance schedule.

* Wse coolant designed for use in aluminum engines
(ethylana glycol base salution],

= Mix only distilled, Jow mingral water with the antifreeze.

Mix the distilled water and athylene glycal base solution with
about 5°C [41°F) of toierance in raspect to the minimum
temperatura.

RECOMMENDED MIXTURE:
50/50 (Diztilled water and coolant)

REPLACEMENT

CAUTION

 *+ Wait untll the angine is cool befora sarvicing the covling
system. Removing the radiator cap while the engine is
hot and the coolant is under prassura may causs sericus
scalding.

Refill the reserve tank with new coolant.

Remaove the coolant reserve tank. Empty the coolant and ringe
the inside of the reserve tank.

Remove the radiator cep and drain boltis), and drain the
coolant.

Reainstall the drain boltis}.

Refer to the Modal Specific manual for drain bolt |ocations,

Paur the recommended cooclant through the radiator filler
opening up to the filler neck.

Reinstall the reserve tank and fill it to the upper level line with
fresh coolant.

Bleed air from the system.

ANTIFREEZE

SOLUTION

(ETHYLENE
GLYCOL BASE
SOLUTION}

LOW MINERAL
ORA
DISTILLED WATER

COOLANT

RADIATOR

DHAIN BOLT

b-6
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COOLING SYSTEM

AJR BLEEDING

Shift the transmission into neutral.

Start the engine and run it at idie for two to three minutes.
Snap the throttla 3 4 times to bleed air from the system.
Stop the engine and add coalant up to filler neck.

Check the coolant level of the resarve tank and Fill to the upper

level if the level is low.

SYSTEM TESTING

HYDROMETER TEST

Check the coolant gravity using a hydrometer,

Look for contamination and replace the ¢oolant if necassary,

Cocolant gravity chart

P

FILLER NECK

RADIATOR CAP

HYDROMETER i

COOLANT TEMPERATURE 5
ac [°F} 0 5 10 15 20 25 30 35 40 45 50
i vvrrreem— @2) | tan | 4500 : (89} | 68 | 77y T s 1951 | {104} | (113 | (122)
5 1.009 | 1.009 | 1.008 [ 1.008 | 1.007 [ 1.006_1.005 | 1.003 | 1.001 | 0.999 | 0.997
10 1.018[1.01711.017 [1.016 [ 1.015 1.014 - 1.013 | 1.011 | 1.008 | 1.007 * 1.005
15 1.028 [ 1.027 | 1,026 | 1.025 | 1.024[1.022 {1020 1.018| 1.016 | 1.014 1.012
- 20 11.036 | 1.03511.034 | 1,023 | 1.031 | 1.029 | 1.027 | 1.025 | 1.023 | 1.021 1.019
26 {1,045 [ 1.044 ° 1.043 | 1.042 [ 1.040 - 1.038 | 1.036 | 1.034 | 1.031 | 1.028 1.025
30 1.053 | 1.052 - 1.051 | 1.049 | 1.047 1.045 |1.043 | 1.041 | 1.038 | 1.035 ; 1.032 |
35 1.063 | 1.062 * 1.060 | 1.058 | 1.056 1.054 | 1.052 | 1.049 | 1.046 | 1.043 | 1.040
T a0 1.072 [ 1.070 1,068 | 1.066 | 1.064 1062 |1.059 | 1.056 | 1.053 | 1.080 | 1.047
45 1.080 [ 1.078 {1.076 [ 1.074 [ 1.072 {1,069 | 1.066 | 1.063 | 1.060 | 1.057 | 1.054
&0 1.0861.084 | 1.082 | 1.080 [ 1.077 | 1,074 | 1.071 | 1.068 | 1.065 | 1.062 | 1.059
55 :1.095(1.093 [ 1.091 [ 1.088 | 1.085 | 1.082 [1.079 [ 1.076 | 1.073 | 1.070  1.087 |
1 60 :1.100 | 1.098 [ 1.095 [ 1.092 [ 1.088 [ 1.086 | 1.083 [ 1.080 | 1.077 [ 1.074] 1.071
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COOLING SYSTEM

RADIATOR CAP TEST

Test the radfator cap using the c¢ooling system taster.
Replace the cap if the ralief pressurs is tao high or too low, or if
the cap does not hold the specified pressure for at least 6
seconds,

NOTE
-

* Before installing the cap on ths tester, wet the sealing |

surfagces with ¢lean water.

SYSTEM PRESSURE TEST

CAUTION

!, Exsading the rediator cap relief prassure can damage
caoiling system componants,

Check that the systern holds the spacified pressure for at least
6 saconds.

If the systoem will not hold the specified pressure, check tha
following and correct as necessary,

— All hose and pipe connections

— Water pump installation

— Water pump seal {for Inakage)

THERMOSTAT

Remave the tharmostat (refer to the Modet Specific manual).

Inspect the thermostat visually for damage.

Suspend the thermostat in heatad water to chaeck its
operation.

NQTE

* Do not let the thermostat or thermometer touch the pan,
or you will get false readings.

* Replace the thermostat if valye stays open at room
teimperature, or if it respands at temperatures other than
those specified.

« Check for the correct valve lift temperature with the

I_RADIATOH CAP COOLING SYSTEM TESTER—|

(COMMERCIALLY AVAILABLE}

COOLING SYSTEM TESTER (COMMERCIALLY
AVAILABLE)

THERMOSTAT

THERMOMETER

_—
water heated to oparating temperature for 5 minutes.

Refer to the Model Specific manual for the specific

temperature.
Reinstall the thermostat. WATER PUMP

WATER PUMP

MECHANICAL SEAL INSPECTION

inspact the telltale hola for signs of coolant laakage.
If there is leakage, the mechanical seal is dafective and must
be replaced.

Ses the Maodel Specific manual for mechanical seal replace-
ment proacedures.

If tha mechanical seal is the built in typs, the water pump must
be replaced as an assembly,

TELLTALE HOLE

5-8

Date of Issue: Sep., 1988
© HONDA MOTOR CQ., LTD.




COOLING SYSTEM

REPLACEMENT BY-PASS TUBE
Drain the engine oil and coalant,
Remove the water pump mounting bolts.

Disconnect the water hoses and by-pass tubs, then remove
tha watar pump.

Remove the bolts and separats the pump covar from the body. Q-RING WATER PUMP
{Replace)
Replace the water pump with new one, \0 O-RING

[Raplace}l
install a new Q-ring into the groove in the pump cover, then in.

stall the cover on the pump.

“»
PUMP CQOVER e

Install a new O-ring onto tha watar pump. WATER HOSES

Align the water pump shaft graave with the water pump drive
shaft and install the water pump.

Tighten the pump mounting bolts. BY-PASS TUBE
Connect the water hases and secure the bands and clamp.

Fill tha coaling system and add the recommendad shgine ail.

WATER HOSE

Date of Issue: Sep., 1988
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6. EXHAUST SYSTEM

SERVICE INFORMATION 6-1 SYSTEM DESCRIPTION 62 |
TROUBLESHOOTING 6-1 J

SERVICE INFORMATION i
| awasting

L' Serious burns may rasult If the exhaust systam is not allowed to cool bafare components are removed or serviced,

® Always replace the exhaust pipe gasket whan removing the exhaust pipe from the engine.

# Nota the positions of the clamps installed between the exhaust pipe and muffter, the tab on the clamp should aligr with the
groove on tha muffler.

® \When instaling the exbaust system, install all the fastners Ioosely. Always tighten the exhaust clamp aut first, then
tighten tha mounting fastners. If you tighten the mounting fasteners first, the exhaust pipe may not seat properly.

® Always inspact the exhaust system for leaks after instatiation.

TROUBLESHOOTING

Excessive exhaust noise
- Broken exhaust system
* Exhaust gas |eaks

Poor performance

= Deformed axhaust system
* Exhaust gas lesks

= Clogged mufiier

Date of Issue: Sep., 1988 6 1
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EXHAUST SYSTEM

SYSTEM DESCRIPTIONS

The exhaust aystem servas other function in addition 1o discharging the exhaust gas.

Since the exhaust gas discharged from the exhaust part is pressurized and very hot, it swalfs suddenly and produces a lour
haise if it is discharged from the exhaust port directiy into the atmosphere, It also lowers the exhaust etficiency as the gas is
diffused from the exhaust part. To prevent the above problems, the exhaust ges is drawn from the exhaust port into the muf-
fler to be swallad and is discharged into the atmosphere after its tamperature and prassure are lowared, By varying the sizes

and diamsters of sactions of the exhaust system, the air/fual mixture can be drawn into the cylinder more effectively, This is
called the EXHAUST PULSE SCAVENGE EFFECT. Utilizing this effect in exhaust system design results in si
provements in engine performance, espacially on 2-stioke engines.

gnificant im-

EXHAUST PULSE SCAVENGE EFFECT
INTAKE VALVE OPENS

When the exhaust valve {or port) opans with the engins on the
exhaust stroke, the exhaust gas flows rapidly from the ex-
haust pert into the muffier. At the and of the exhaust stroke, ;
the gas flow slows down, but dus to the inertia of liquid rnass, . - ‘
pressure in the cylinder goes down below the atmospheric
pressure; in other words, negative pressure is appiled to the
cylindar for a short time, As the Intake valve {or scavenge port)
opens, the air/fuel mixture quickly drawn into the cylinder.

NEGATIUE PRESSURE
AT END OF EXHAUST
STROKE

The discharged gas flows through the muffler forming a high EXHAUST VALVE DPENS
speed pressure wawve, Due to the inertia of liquid mass,
hegative pressure is applied to the exhaust port where the
pressure wave had passed. When the axhaust valve (or port)
opens on the next exhaust stroke, the exhaust gas is drawn
out by the negative prassurg, and the exhaust efficiancy is
improved.

NEGATIVE PRESSURE
AT EXHAUST PORT

6 2 Date of Issue: Sep,, 198
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EXHAUST SYSTEM

On 2-stroke engines, thera is the possibility that the air/fuel
mixtura that was scavenged just before tha and of the exhaust
stroke may leak out to some degree and ba discharged into the
exhaust port.

The gas is discharged into the muffler, forming a high pressure
wave, This pressure wave impacts against the taper at the and
of the muffler, rebiounds, and applies a positive pressurg 10 tha
exhaust port. The air/fual mixture that was about to be
discharged befors the exhaust port clases is thus forced back
inta the cylinder and the sxhaust pulsa scavenge effect is
improved.

Since the pressure wava cycle changes in accordance with the
change in engine speed, the exhaust pulse scavenge effect is
not always as effective as it could be at all engine speeds.
The exhaust pulse scavenge effect is regulated to a cartain
range of engine speed. Therefore, the exhaust system is
designed ta be most effective and mast suitable for gach
modsl, depending on its intended use.

Note that if the exhaust system is deformed due to denting or
exhaust gas leakage, it can effect the exhaust pulse and result
in a drap in engine horsepowaer.

COMMON EXHAUST PIPE

The muffier of the conventional 4-stroke muhticylinder sngine
uses an independent pipe for each cylinder, but most recent
models adopt a common exhaust pipe for all cylinders.

The new system features a system in which the exhaust pipes
join in tha exhaust chambar, and anather in which the exhaust
pipas are diractly joined. In both systems gas pressures ex-
hausted from individual cylinders intermingle. Tha pulse wave
in the muffler, generated by the staggerad combustion in ad-
joining cylinders, promotes the ‘'pulse scavenge effect''.
which increases exhaust energy absorption and reduces ax-
haust noise effactively. The rasulting smaller mufiler has a
decreased capacity and increased silencing capability, dus 1o
the reduced weight and decreased voluma.

The method of axhaust pipas connaction depends on the
cylinder arrangement or the required engina characteristics.
For exampts, an inline four cylinder angine ¢an be connected
with “4-into-1°" systam or "“4-2-2"" system etc.

AIR/FUEL MIXTURE

TAPER OF THE
EXPANSION
CHAMBER

PRESSURE
WAVES

4-into-1 EXHAUST

Oate of Issue: Sep., 1988
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7. EMISSION CONTROL SYSTEMS

SERVICE INFORMATION 7-1  SYSTEM INSPECTIONS 75 |
TROUBLESHOOTING 7-1  EMISSION CONTROL INFORMATION '
SYSTEM DESCRIPTIONS 7.2 LABELS 7-9 ‘

SERVICE INFORMATION

CAUTION l

* = To prevent damage, be sure to removs the diaphragms bafora clsaning air and fusl passages with caompressaed air. —I

# All hoses used in the secondary air supply and evaporative @mission control systems are numbered for identification. When
connecting one of thase hoses, compare the hose numbeat with the Yacuum Hosae Routing Diagram Label (Refer to tha
Maodal Spacific manual).

® Refer to the Model Specific manual for emission cantrol system application.

TROUBLESHOOTING

Engine stallg, hard to start, rough idling

« Purge contral valve faulty

» Air vant cantrol valve faulty

» Hoses in the emission control system faulty

Afterburn when engina braking is used
+ Secondary air supply system faulty
+ Hoses in emission control systemn faulty

Poor parformance (drveablility) and poor fue! acanomy
* Faulty awr vent control valve
+ Damaged/misconnected emission control system hoses

Date of {ssue; Sep., 1988
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EMISSION CONTROL SYSTEMS

SYSTEM DESCRIPTIONS

The U.5. Environmental Protection Agency and Califarmia Air Resources Board {CARB) reguire manufacturars to certify that
their motorcycles comply with applicable exhaust emissions standards during their useful life, whan operatad and mainrained
according to the instructions provided, and that matoscycles built after January 1, 1983 compiy with applicable noise emis.
sion standards for one year or 6,000 km {3,730 miles) aftar the time of sale to the ultimate nurchasar, when operated and
mazintained accerding to the instructions provided. Comgliance with the terms of the Distributor's Warrantias for Honda
Motorcycls Emission Control Systems is nacessary in order to keep the emissions system warranty in effact,

SOURCE OF EMISSIONS

The combustion process produces carban monoxide and tiydracarbons. Control of hydracarbons is very impactant because,
undar certain conditions, they react to form phatochemical smog when subjected to sunlight. Carbon monaxide does not
react in the same way, but it is toxic.

Honda Maotar Co., Ltd. utilized lean carburator settings as well as other systerns, to reduce carbon monoxide and
hydrocarbons,

CRANKCASE EMISSION CONTROL SYSTEM

The crankcase emission cantrol system routes crankcase emissions through the air cleaner and into the combustion chambes.,
Condansed crankcase vapors are accumuilated in an airfoil saparator and drain tube which must be emptied periodically. Refer
to the Maintenance Schedule for each model. The drain tube needs to be checked for oil accumulation more frequantly if the
machine has been consistantly ridden at high speeds or in rain.

AiR CLEANER

AlR/OIL SEPARATOR

TRANSPARENT SECTION
DRAIN TUBE
LY
DRAIN PLUG
<= FRESH AR
«—— BLOW-BY GAS
2 Date of Issue: Sep., 1228
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EMISSION CONTROL SYSTEMS

EXHAUST EMISSION CONTROL SYSTEM {SECONDARY AIR SUPPLY SYSTEM}

The axhaust emission cantrol system is compoesed of lean carburetor settings and no adjustment shouid be made except idie
spesd adjustment with the throttfs stop screw.

The exhaust emission contral system consists of a sacondary air supply systam which introduces filtarad air into the exhaust
gases in the exhaust port. Fresh air is drawn into the exhaust port whenever there is a negative prassure pulse in the exhaust
system. This charge of fresh air promates burning of the unburned exhaust gases and changes a considerabla amaunt of
hydrocarbons and carbon monaxide into relatively harmless carbon dioxide and water.

A reed valve prevents raversa air flaw through the system. The air injection contral valve reacts to high intake manifold
vacuum and will cut off the supply of fresh air during engine deceleration, thareby preventing aftsrburn in the exhaust

system.

No adjustmants to the secondary air supply system should be made, although periodic inspection ot the companents is
recommended.

AR INJECTION
VACUUM TUBE CONTROL VALVE AlR CLEANER

EXHAUST PORT ﬂl s = .:'." ;
hg)e

Pk % 2 I

REED VALVE
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EMISSION CONTROL SYSTEMS

EVAPORATIVE EMISSION CONTROL SYSTEM {California model only)

All Honda motorcycles and scooters sold in California for straet use comply with the California Air Resources Board re
quirements for evaporative emission requlations.

Fuel vapar from the fuel tank and carburetors is routad into the charcoal canister where it is absorbed and stored while the
engine is stopped. Whan the engine is running and the purge control diaphragm valve is open fuel vapor in the charcoal
canister is drawn into the engine through the carburetor. At the same time, tha air vent control valva is open and air is drawn
into the carburetor through the valve.

CARBURETORS

PURGE CONTROL
VALVE

L7t
: £ DRAIN
i CHARCOAL
CANISTER

AIR VENT
CONTROL VALVE

AIR VENT CONTROL
VALVE

; | =l
| AT ENGHNE STOP)
TO OPEN

AlR

<. FRESH AIR
--— FUEL VAPOR

NOISE EMISSION CONTROL SYSTEM

TAMPERING WITH THE NQOISE CONTROL SYSTEM IS PROHIBITED: Federal law prohibits the following acts or the causing
thereof: (1) Tha ramoval or readering inoperativa by any person, other than far purposes of mainténance, repair or replace-
mant, of any devica or element of design incorporated into any new vehicle for the purpose of noise control prior to its sale or

delivery to the ultimate purchaser or while itis in use: or (2) the use of the vehicla after such device or element of design has
been ramovad or rendered inopsrative by any person.

AMONG THOSE ACTS PRESUMED TO CONSTITUTE TAMPERING ARE THE ACTS LISTED BELOW:

1. Removal of, or puncturing the muffler, bafflas, header pipes ar any other component which conducts exhaust gases.
2. Removal of, or puncturing of any part of the intake system.

3. Lack of proper maintenance.

4, Replacing any maving parts of the vehicle, or parts of the exhaust or intake system, with parts other than those specified
by the manufacturer.

7 4 Date of lssue: Sep., 1988
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EMISSION CONTROL SYSTEMS

SYSTEM INSPECTIONS

EVAPORATIVE EMISSION CONTROL
SYSTEM (California model only)

Check the system hosas for deterioration, clogging, damage,
and loose joints and connactions.

Replace any hose that shaws signs of damage or deterioration.

Check the canister for cracks or damage.

PURGE CONTROL VALVE {PCV} PCV

NOTE

» The purge cantrol valve should be inspected if hot restart
is difficult.

Disconnect the PCV hasas from their connections and remave
the PCV from its mount. Refer to the vacuum hase routing
diagram label for hose connactions.

Connect a vacuusm pump to the hase that goes to the vacuum
tuba Fitting.

Apply the specified vacuum to tha PCV.

—
% Tnau

VACUUM PUMP ST-AH-26Q-MC7? TO CARBURETOR
(U.S.A. only} (PCv OUTPUT PORT)

SPECIFIED VACUUM: 250 mm (2.8 in} Hg

The specified vacuum should be maintained. Replace the PCV
if vacuum is not maintained.

Aemave the vacuum pump and cannact it 1o the hase fitting
{PCV autput portl that goas to tha carburetoris). VACUUM PUMP

NOTE

= |f the PCV has two hose fittings that go to the car- !
buretorist, connect the blocked tube onto the other fit-
ting to prevent air leaks.

Apply the specifiad vacuum to the PCY,
SPECIFIED YACUUM: 250 mm (2.8 in} Hg

The specifiad vacuum should be maintained. Replace the PCV
if vacuum is nat maintained.

Date of Issue: Sap., 1988 7 5
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EMISSION CONTROL SYSTEMS

Cannect a prassure pump to the hose fitting that goes to the
charcoal canister.

NOTE

« If the PCV has two hose fittings that go ta tha charcoal
canister, connect the blockad tube onto the other fitting
10 prevent air laaks.

While applying the spacifisd vacuum to the PCV hase that
goss 10 the vacuum port, pump air through the canister hose.
Air should flow through the PCV and out the hose that goes ta
the carburetar. Repiace the PCV if air does not flow out.

EXE|
PRESSURE PUMP ST-AH-255-MC7
{U.S.A. only)

CAUTION

i + Damazge to the purge contral valve may rasult from use
of a high pressure air source, Use a hand-operated pir
| pump only.

Remove tha pump, install the PCV an its mount, route and
recannact the hosas according to the vacuum hose routing
diagram label.

AIR VENT CONTROL VALVE (AVCV)

NOTE

* The air vent contral valve should be inspected if angine
rastart is difficuh.

Disconnect the AVCV hoses fram their connections and

remove the AVCYV from its mount, Refer to tha vacuum hoss
routing diagram label {or hose connections,

Connect & vacuum pump to tha hase that goes to the vacuum
tube fitting.

VACUUM PUMP ST-AH-260-MC7
Apply the specified vacuum to the AVCV.
SPECIFIED VACUUM: 250 mm (9.8 in) Hg

The specified vacuum should be maintained. Replace the
AVCY if vacuum is nat maintained.

TO CARBURETOR TQ CANISTER
(PCY OUTPUT PORT]  (PCV INPUT PORT}
PRESSURE

VACUUM
PUMP

TO

VACUUM
PORT
@ | AVCY
g A 8 L?)-‘.
" 1 <
?ﬁ J7| O
VACUUM Llf]
PUMP
-
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EMISSION CONTROL SYSTEMS

Connect the vacuum pump to the air vant fitting on the AVCV
that goes to open air.

NQTE

« If the AVCV has two hose fittings that go to open air, i
cannsct tha blacked tube onto the other fitting to pre- |
vent air leaks.,

Apply vacuum to tha AVCY. The vacuum should hold steady,
Replace the AVYCV if vacuum leaks.

Connect the vacuum pump to the hose that goes to the
vacuum tube fitting.

5 TQOLI

VACUUM PUMP ST-AH-260-MC7

{U.S.A. only)

Connect the pressure pump ta the air vent fitting on the AVCY
that goss to gpan air.

5 TDDLI

PRESSURE PUMP ST-AH-255-MC7

{U.5.A. only)
NOTE

: .

I + If the AVCV has two hoss fittings that go to open air, -
connect the blocked tube onto the other fitting to pre-

vent air leaks. i

While applying the vacuum to the AVCYV hose that goes to the
vacuum tube fitting, pump air through the air vent fitting.

Air should flow through the AVCV and out ths hose that goes
to the carburetor.

CAUTION

Damage to the air vent control valve may result from use
af a high prassura air source. Use a hand-operated air
i pump only.

Plug the hose that goes to the carburetor.
NOTE

‘= If the AVCV has two hose fittings that go to open air,
. connect the blocked tube onto the other fitting to pre-
! vent air leaks.

While applying vacuum to the AVCV hose that goas to the
vacuum tube fitting, apply air pressure to the air vent fitting.

It should hold steady.
HAeplaca the AVCY if pressure is not retainad.

Aemave the pumps, install the AYCVY on its mount, route and
reconnect the hosas according to the vacuum hose routing
diagram label.

AIR VENT
PORT

TO VACUUM
PORT

AIR VENT PORT

PRESSURE
PUMP

PRESSURE (_

PUMP

VACUUM
PUMP
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EMISSION CONTROL SYSTEMS

SECONDARY AIR SUPPLY SYSTEM

Start the engine and warm it up to operating temperaturs.
Stop the engine and remove the air cleaner element.

Check that the secondary air intake ports are clean and fraa of
carben deposits.

Check the raed valve in the secondary air passage if the ports
are carhon fouled.

Disconnect the air cleaner-to-air injection cantrol valve hose
from tha air ¢leaner case.

Ramove the vacuum tube fram the carburetor intaka pipe; in-
stall a plug to keep air fram entaring.
Caonnect B vacuum pump to the vacuum hose.

VACUUM PUMP S$T-AH-260-MC7
{U.S.A. only)

Start the engine and open the throttle siightfy to be eertain that
air is sucked in through the air ¢clganer-to-AICY hoss.

If sir is not drawn in, check the air cleaner-to-AICV hose and
vacuum hose far clogging.

With the engine running, gradually apply vacuum to the
vacuum hose.

Check that the sir intake port staps drawing air. and that the
vacuum does not bleed.

SPECIFIED VACUUM: Refer to the Mode! Specific manual.

If airis still drawn in, or if the specifiad vacuum is nat maintain-
ed, install a new AICV.

If aftarburn agcurs on deceleration, even when the secondary
air supply system is normal, check the slaw air cutoff valve for
correct vacuum operation.

AIR CLEANER
CASE

AICY

SECONDARY
AR INTAKE PORT

= »
REED YALVE

REED VALVE

HOSE
(AR CLEANER-TO-AICV]
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EMISSION CONTROL SYSTEMS

REED VALVE

NOTE

« Certain typas of sacandary air supply systems have the
reed valve built in the AICV. Refer to the Model Specific
manual for reed valve location.

Remove the reed valve covers and reed valves,

Check the reeds for damage or fatigue, and raplace if
necessary.

Install a new reed valve if the seat rubber is cracked or damag-
ad, or if therg is clearance between the reed and seat.

CAUTION

« Disassembling or bending the reed stoppar ar raad valve
will damage it.

* Replace the read valve as a unit If the stopper, reed, or

seat is faulty.

EMISSION CONTROL [NFORMATION
LABELS

Labels for the smission control system consist of three kinds
of information labels as described balow.

1. Emissian control information label
— Gives basic tune-up specifications.

2. Emission control infermation update labet
— After making 8 high altitude carburetor adjustment, at-
tach this label at the specified location.
Insrructions for obtaining the update lebel are given in
Service Lettgr No. 132,

3. Vacuum hose routing diagram label {California model only}
— Route the vacuum hasas as shown on this label,
On after '85 models, all hoses usad in the secondary air
supply and evaporative emission systems are numbered
for identification, $0 compara the hose number with this
label when connecting one of these hoses.

NOTE

'+ Refer to the Model Specific manual for the location of
each labal.

REED VALVE

REED

REED STOPPER |

EXAMPLE:

VEHICAKE EMISJON CANTAOL INFGRMATION LPOATE
H0NDL WOEOE CO, TR o
RS YEHICLE WAS BEEN ADHGTED 10 R
INPROVE EMISSION CONTIOL MEDORMANCE ]
WHEN OFERATED A) HIGW ALTIIUCR ==
ALTITE PEAFORNAMCE ADIGSTMENT INSTMCTINS
ARE AVALARE AT TOUR JuTepialEp MNDA DEALER

?t_g.um.lnww:unnn\. T

Date of Issue: Sep., 1888
© HONDA MOTOR CO., LTD.




8. FUEL SYSTEM

SERVICE INFORMATION 81 FUEL AUTO VALVE 8-8
TROUBLESHOOTING 82 CARBURETOR DISASSEMBLY/

SYSTEM DESCRIPTION g.3 INSPECTION 8-9
ACCELERATOR PUMP 8-7 CARBURETOR ASSEMBLY 8-14
AIR CUT-OFF VALVE g7 PILOT (OR AIR) SCREW ADJUSTMENT 8-18
REED VALVE g7 ACCELERATORPUMPADJUSTMENT 8-24
CUEL LINE g.g HIGHALTITUDE ADJUSTMENT 8-24

SERVICE INFORMATION

| + Gasalina ig axtramely flammahle and is sxploslve under certain conditions. T

® Work in a well ventilated area. Smoking or allowing flames or sparks in the work ares or where gasoline is stored ¢an cause
a fire or explosion.

CAUTION

« Bending or twisting tha control cables will impair smooth operation and could cause tha cablas to stick or bind, ;-esulting
in logg of vahicle control.

* Beasure to remove tha diaphragms hefore cleaning air and fuel passages with cotnpressed eir. Tha diaphragms might be
damagexi.

# Refor to Maodel Spacific manual for carburetor and reed valve removalfinstallation.

® When disassembling fuel system parts, note the locations of the O-rings. Replace them with new anes on reassembly.

® Before disassembling the carburetor, place a suitable container under the carburetor drain bolt loosan the balt and drain the
carburetor.

® After removing the carburetor, wrap the intake port of the engine with a shop towel or cover it with piace of rape to pre-
vent any foreign material from dropping into the angins. .
NOTE

+ It vehicla is to be stored far mare than ene month, drain the float bowls. Fusl left in the fioat bowls may cause clogged

jots rasulting in harad starting or poor driveability.

FUEL FRESHNESS AND TROUBLESHQOTING

Engine performance is dirsctly related to the quality and freshnass of the gasoline consumed. Therefore, it is important to ba
sure the fuel within the motorcycle, scooter or ATV you are servicing is usable for your testing procedures. You may sava
vsluable troublsshaoting time by replacing fuel if its guality or age is in dauht,

Detonation (or pinging) on acceleration is an indication that the fuel is either not of good quality or is too low in octana rating
for your application.

Fuel should be ho morg than six to eight weeks old in the case of a minor pgrformance problem, and no more than three
months old in the ¢ase of more serious performance problems,
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FUEL SYSTEM

TROUBLESHOOTING

Engine won’t start

No fuel to carburetor

— Fuei strainer clogged

— Fuel tube ciogged

— Float vaive stuck

— Float level misadjusted

— Fuel tank breather tube for hole) clogged
— Fuel purmnp malfunction

— Fuel auto valve malfunctian

Toa much fuel getting to the engine

— Air cleaner clogged

— Flooded carburetor

Intake air leak

Fuel contaminated/deteriorated

Slow circuit or bystarter circuit clogged

Lean mixture

Fuel jats clogged

Float valve fauity

Flaat leve! too low

Fuel line restricted

Carburetor aw vent hole {or tube) clogged
frtake air leak

Fuei pump malfunction

Fuel auto valve malfunction

Vacuum piston faulty (CV type anly)
Throttle valve fauity

Rich mixture

Choke valve or bystarter valva in ON position
Fioat valve faulty

Float level too high

Air jets clogged

Air cleaner element contaminated

Flooded carburator

Hasltation during accelaration

Accelerator pump rmalfunctiorn

Engine stalls, hard to start, raugh idling

Fuel line restricted

lgnition malfunction

Fuel mixture tao lean/rich

Fuel contaminatad/detariorated

Intake air teak

Idle speed misadjusted

Fuel pump malfunction

Fuel auto valve malfunction

Air screw or pilot screw mMisadjusted
Slow circuit or bystarter circuit clogged
Float ievel misadjustad

Fuel tank breather tube (or hole) ¢loggead
Air vent control valve faulty

Hoses of the emission contral system faulty
Purge control valve faulty

Afterburn when engine braking is used

-

Al cut-off valve malfunction

Lean mixtura in slow circuit

Secondary air supply systam fauity
Hose of emission control system faulty

Backfiring or misfiring during accelaration

ignition system faulty
Fusl mixture too lean

Paor performance {chriveability) and poor fual economy

fue! system clogged

Ignition malfunction

Faulty air vent cantrol valve

Damagad/misconnectad emission cantrol system hoses

Date of Issue: Sep., 1988
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FUEL SYSTEM

SYSTEM DESCRIPTION
CARBURETOR

As the piston begins its descent at the start of the induction
phase (the period when the air-fual mixture is drawn inj,
pressure tn the cylinder drops, cawsing air to flow from the air
claanar, through the carburetor and into the cylinder. The
fungtion of the carburetor is to atomize the fuel and create an
air-fugl mixtura.

As in the figures on the right, air drawn into tha carburetor
passes through ¢onstriction A, where it gains speed. Tha con-
striction is known as the venturi section of the carburetor. This
increase in flow speed is accompanied by & fall in pressure in
the venturi, which is used to draw off fuel from the outlet. Tha
fuel is atomized as it is drawn into the venturi undar the jn-
fluance of atmospheric pressure, and is mixed with the incom-
ing air.

Carburators ara also equippad with machanisms for regulation
of the air and mixture volumas. A throttle valve is used to
raqulate the flow of air-fuel mixture, and a choke is includad
for adjusting the air How under starting conditions.

Types of carburetors

Carburetors which alter the diameter of the vanturi by throttla
valve movement ara known as variable venturi types. Honda
uses this kind of carburgtor ¢n its motorcyclas and scootars.
Carburetors in which tha venturi diameter is not altered are
called fixed venturi type carburetors, The variable venturi con-
tinuousty changes in diameter from low to high speed in pro-

portion to the intake air volume to give smoaoth aspiration at

low speeds and improved pawer output in the high gpeed

range. Honda rmatarcyciles, scooters and ATVs use one of twa

variable venturi designs,

1. The constant venturi type (CV) the venturi dismeter is
altered automatically by vacuum piston that rises and falis
to alter the diameter. {The throttle valve is installed as 3
separate mechanism.}

2. Tha piston valve or flat slide type: a throttle-controlled
piston is used to alter the ventusi diameter,

Principle of the vacuum piston operatad CV type

As the engine is started and the throttie valve opens, the air
fiow in the main bore exerts a strong negative pressure on the
{ower section of the vacuum piston (see Carburatar theoryl, At
this point air is drawn out of the carburetor’'s vacuum chamber
and pressura in the chamber drops. The diaphragmi is tifted due
to atmospheric pressure, and the vacuum piston is raised.
When the throttle vaive is closed, air flow in tha main bore is
obstructed. Pressuze returns to that of the atmosphate and the
vacuum piston s lowetad by spring force.

VENTURI

/
Large drop in pressure

Small drop in pressure

AIR FLOW

ATMOSPHERIC
PRESSURE

CV TYPE PISTON VALVE TYPE
VACUUM PISTON
THROTTLE
VALVE

Y

—>

?ﬂ%m ﬁﬂjﬁf— r SEEW:T r

VACUUM DIAPHRAGM

CHAMBER

\\

—_ W

PRESSURE —

MAIN BORE

AIR FLOW - >
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FUEL SYSTEM

Operation of systems

The carburetor is comprised of a starting system which uses
either a choke valve or bystarter valve, a float system for fuel
supply, and slow and main jet systams etc,

Thea fuel supply system varies with the degree of throttle open-
ing and regulates fue! according to a slow systern at low throt-
tle openings (throttle opening: fully closed to 1:4 openl. At
medium throttle openings (opening: 1/8—3/4), the main
system's jet needle is used to regulate the fuel. The straight
saction of the jet needls regulataes at 1/8—1/2, and the jet nge-
dle clip position or j8t needle tapered section diamster
regulates at 1/4 - 3/4, When the throttie is fully open {actually
arange of 1/2-- futly apen) the fuel is regulated by the main jet
of the main system.

Float system

The float chamber holds a constant levei of fuel in order that
the engine may be provided with a stabls supply of the re-
quirad air-fuel mixture.

As fuel is consumad and the level in the chamber {alls, the
float and float valve are lowered and the chamber is im-
mediately refilled to a specified level, A rise in fuel level causes
the float and its valve torise, the valve contacts the valve seat
and the fuel supply is cut off. This operation is repeated con-
tinually as the engine is run,

The flaat valve contains a spring which lightly depresses the
valve so that it does not become dislodged from the seat by
vibration when the vehicte is running. To keap the inside of the
float chamber at atmospharic pressure, thera is a connection
10 the outside of the carburetor known as the air vant passage.

An overflow tube is provided to vent off any excess fuel to the
outside af the carburetor, should the valve and seat becomse
separated due to the intrusion of dirt ar othar foreign matter.

Starting system

To improve starting when the engine is cold and the fuel is not
sufficiently gaseaus, the carburetor is equipped with either a
choke or bystarter to enrich the mixture.

<Choke system>>

A valve is fitted to the air cleaner side of tha carburetor. Tha
valve is shut down during starting to reduce the mass flaw of
air and creste an increase in negative pressure in the main
bore. The resulting mixture is rich, having & proportianally low
volume of air.

The choke valve is provided with a raliaf mechanism which en-
sures the optimum opening of the valve under conditions of
negative pressure above a certain |evel, thus preventing the
supply of an over-rich mixture to the engine.

MAIN JET

JET NEEDLE {Clip position)

_— e

JEFT NEEDLE {Straight sectian)

P’ SLOW JET and AIR SCREW

Full 1/8 14 1,2 3:4 Full
Closad open
FUEL FLOAT VALVE

Certain haight

OVERFLOW
TUBE

FLOAT ARM FLOAT

FLOAT VALVE
SPRING

VALVE PIN

AIR FLOW

8-4

Date of Issue: Sep., 1988
€ HONDA MQTOR CO., LTD.




FUEL SYSTEM

<Bystartar system (manual|>

As the bystartar is opened, the bystarter circuit connects with
the main bore. As a vacuum is created in the main bore an star-
ting, air and fuel (drawn from the bystarter air jet and bystartar
fuel jet respectively) are injected into the main bore to supply a
rich mixture.

<Auto-bystarter system>>

The auto-bystarter PTC is a device for incraasing the volume of
fuel. itis comprised of compenents such as g heating element,
thermo-wax, a liquid medium, piston and the bystarter valva.
The principle of operation is as follows:

When the engine is stopped and there is no praduction of cur-
rent from the alternetor, the starter valve is maintainad in the
raised position by a spring. {n this position the fuel ingrease ¢ir-
cuit is fully open, ready for supply at any tima.

When the engina starts, fuel is supplied through the fue! in-
crease circuit.

At the same time, the alternator sends current to tha PTC far
heating. The increase in heat is sensed by the thermowax
which begins to expand. The movement is transmitted
through the liguid medium to the piston, sat collar and set spr-
ing, and the startar valve is depressad. As the valve is lowered,
the jet needle starts to shut off the fuel increase circuit, which,
aftar a faw minutes closes fully, anding fuel compensation.

Siow system [low dagrea of opening)

As the throttle valve is anly slightly open at low engine speeds
tdegree of opening: fully closaed - 1/4), pressure on the intake
side is low, which allows some residual gas from combustion
being sucked back into the intake manifold where it is mixad
with fresh charge from tha carburetor. The rasulting mixture is
lean.

Low engine speed is linked with lower comprassion in the
cylinder, resulting in a richar mixture, and it is necessary to
raise the combustion velacity.

For this purpose, the engine includes a slow fuel supply
systern which is separate from the main system.

BYSTARTER

AIR FLOW

BYSTARTER
AlR JET

i BYSTARTER
' qf"”/ FUEL .JET

PTC HEATER

Crqine stara. ‘
1Turrent genaraled a1
THERMOWAX | “_'_T“Imm:-

From
ALTERNATOR

PIC hpalp T ]
MEDIUM +
' PlSTON ".'h-e;lnuwax expards
SET COLLAHL:;:':W‘
SPRING ¥

Lauid madin:
STARTER

» ’ VALVE Pls?an n_p-nr;rns T )
]gm‘ SET SPRING '
Set collar Dpnrm:s.. “"__.

From
@Alﬂ CLEANER *

7 Sel sping
To +
INLET . Ayetdular valve uperaley
P{PE IFuct cut ot ny naedla o
JET NEEDLE ‘ ''''
NEEDLE JET —

Enamn WAPFNE LE.
Il uel enrichaming c.icuit
shut GfF Ly byslurisr vaivel

THROTTLE VALVE BY-PASS

SLOW AIR

SLOW JET

THROTTLE STOP SCREW
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FUEL SYSTEM

Piston valve type throttle valves have a Cut-out on the intake
sidg. The larger the cut-out, the greater the volume of air
entering and the leaner the mixtura.

Main system {medium throttla opening)

When the throttle valve is apered to raise tha engine speed, a
greater volume of air-fuel mixture is required than for idling.
The carburator is aquipped with the main system for this pur-
poss. The degree of opaning of the throttle valve is divided into
two stagas,

With a degree of opening 1/8— 1/2: the air flow in the main
bore facilitates a drawing up of the fusl from the gap between
the jet nesdle and neadle jet {see Carburetor Theary}. The fuel
is atomized by air which has entered the air bleed hoie of the
needie jet hotdgr from the main air jot.

With a dagree of opening 174 —3/4: the fuel grawn from the
tapered section of the jet needle is ragulatad. The grester the
valve opening, the further the tapared jet neodle rises, increas-
ing the cross sectional area for fuel passage and thus the
volume of fuel supplied. In piston type throttle valves, the jet
needla ¢ontains Glip grooves in five stages (Staga 1, 2, 3, etc
counted from the tap). The clip position stage number in-
creases, with an increase in the degres of throttle opening,
raising the cross sectional area of fuel passage, and hence the
volume of fuel.

Size of the main jet does not affect the air-fuel mixture ratio at
this stage, as the fuel flow at main jet is greater than st the
neadle jet.

Main system {fully opan)

With a degree of thrattlg opening of 1/2— fully open, the ven-
turi bore diameter and mass flow of air become maximum. At
this time the valume of fuel drawn from tha gap between the
needle jet and jat needle becomes too great end exceeds tha
flow volume of the main jet.

When the clearance between the needle jet and jet needle is
too great, the fuel flow is regulatad by the main jet ta prevent
an averly rich fuel-air mixtura.

_J

THROTTLE VALVE (PISTON VALVE TYPE]

CUT-OuUT )
STAMP {indicates cut-out]

The larger the number is,
the leaner the mixture becomes,

-

MAIN ™=z

NEEDLE JET

MAIN JET NEEDLE
JET HOLDER

SMALL LARGE
CLEARANCE CLEARANCE
{Fuel passage
is Rarrow, )

NEEDLE JET

TAPER

JET NEEDLE

.J

Fuel is regulated .~
i at this point. \

—

/’1 :

"MAIN JET
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FUEL SYSTEM

ACCELERATOR PUMP

When the throttle valve is opanad suddenly, air-fuel mixture
drawn inta the cylinder momentarily becomes lsan. Because
the vacuum at the venturi drops, air flow at the venturi slows
down and the drawn-up fuel bacomes toa little comparad with
the air. To avoid thinning of the mixture under thase condi-
tions, an accelerator pump is used for tamporary enrichment,
The principle of operation of the pump is as follows.

As the throttle valve is opened, the pump’s diaphragm |s
depressed by the pump rod. At thia time the inlet check valve
is shut, so the pump chamber undergoes a risa in pressure, The
outiet check valve is then opened and fual is supplisd to the
main bore via thg pump hole.

As the throttle valve is shut down, the accalerator pump’s
diaphragm is returned by spring action. At this time the inlet
check valve is opanad and fue! from the float chamber enters
the pump chambsr, The outlet check valve is closed at this
point to prevent air being drawn in through tha pump hols.

AIR CUT-OFF VALVE

When the throttle lever is turned in the “‘close*’ direction and
engine braking is apphied, the fuel mixture becomas lgan, An
ignited air/fuel mixture is discharged into the exhaust pipe,
resulting the afterburn. To prevent this afterburn, the air cut-
off valve shuts the air passage to the slow jet to temporarily
make the fuel mixture rich,

With the throttle valve closed and the vacuum in the main bore
increased, vacuum in the air cut-off valve also increases and

moves the diaphragm to shut the air passaga.

With the vacuum in the main barg decreased, the spring moves
the diaphragm backward and ¢pens the air passage.

REED VALVE
INSPECTION

Refer to the Model Specific manual for removalfinstallation.

Check the read valve for fatigue or damage and replace the
reed valve assambly if necessary.

Check the reed valve seéat for cracks, damage and ciearance
from the raed and replace the reed valve assembly if
necessary.

NOTE

+ Ba sure ta replace the reed valve as an assambly.
Disasssmbling or bending the reed stopper will cause
engine trouble. ;

¢ Throttla valve ocpens:

ACCELERATOR
NOZZLE ‘HT:
—
QUTLET

CHECK VALVE

INLET
CHECK VALVE

. = Throttle valve closes:

ACCELERATGR PUMP
DIAPHRAGM

VACUUM CHAMBER

SPRING

DIAPHRAGM

AlR PASSAGE

This moves to

air passage,

left to shut up the

the
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FUEL SYSTEM

FUEL LINE

NOTE
| - Rafsr to section 2 for fuel filter inspection. 1

1. Check the fuel tank cap and/or fuel tank breather tube for
clagging {no breather tube on California, on-road models).
2. Visually inspect the fusgl strainer for contamination.
Check the fuel flow with the fuel strainer installed and with
the strainer removed.
Replace the fusl strainer if it is axcassively contaminated or
if the fuel flow is not smaooth,

NOTE

* Note the Installation direction of the fuel strainer. Be sure
to install it as shown in the drawing, i.e., with the cup !
facing down. Fuel flows aven though the strainer is in-
stalled upside down, but it contaminates the inner wall
of the strainer and prevents visual inspection of the
strainer.

3. Ramove the fuel valve lock nut and check the fue! strainer
scregen for contamination. Tighten the lock nut to the
specified torque.

FUEL AUTO VALVE

The fuel auto valve has two diaphragms which ara intercan-
nacted with an aluminem link,

When the engins is started, vacuum farce is applied to the
smaller diaphragm through the larger diaphragm and link, the
fuel line opens and the fuel starts ta flow.

Whan the engine is stoppad, the diaphragms are returned to

their eriginai positions by the spring and the fuel line is blocked
by the small diaphragm,

INSPECTION

Gasoline is extramaly flammable and is axplosive under '
certain conditions. |

Ksep flames and sparks away from gasoline and wipa up spill-
ed gasoline at once.

CAUTION

+ Ba sura to remove the diaphragms from the fual auto
valve before using comprassed alr to blow out the mir
passages. Compresssd air will damage the diaphragms
or may forca tham off the aluminum link.

FUEL TANK CAP

(Inner watts get
contaminatad,
making visual
inspection difficult,)

—

SMALLER DIAPHRAGM
LARGER DIAPHRAGM

SPRING

VENT
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FUEL SYSTEM

1. Disconnect the fuel line and plage it in 2 clean container as
shawn.

NOTE

i * Placa a clean container under the fuel tube.,

|_' Refer to the Model Specific manual for replacamsnt.

2. Connect the fuel auto valve vacuum tube to the vacuum
pump and epply vacuum. Bs surs that the fuel flows out
smaoaothly.

i the vacuum does nat remaln steady, it indicates the
diaphragm Ia incorrectly installed or damaged.

If the vacuum remains steady, but the fuel flow is not
smooth, it indicates a clogged fiiter or incorrectly installed
diaphragm.

3. f the fusl flows without the vacuum applied, the diaphragm
is incorrgctly installed.

Refer to the Model Spacific manual for replacement procedure.

CARBURETOR DISASSEMBLY/
INSPECTION

NOTE

-

- f:'

VACUUM GAUGEPUMP }

« Refer to the Model Specific menual for carburetor

removal and disassambly/separation.

THROTTLE VALVE/BYSTARTER VALVE
INSPECTON

Move each valve and be sure that it oparates smoothly.
Check the throttle valve shaft for play.

Push the ralief valve, if it is installed on the throttle valve, and
be sutre that it opens and closes smoothly,

THROTTLE VALVE INSPECTION {CV type)
Raotate the throttle drum and be sure that it operates smaothly.

Check tha throttle valve shaft for play.

RELIEF VALVE

STARTER VALVE THROTTLE VALVE PIVOT

THROTTLE DRUM THROTTLE VALVE]

Date of Issue: Sep., 1988
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FUEL SYSTEM

AUTO BYSTARTER VALVE

Connect an chmmetar to the auto bystarter wire connector
terminals and measure the resistance. if the resistanca is
greatly out of specification, it indicates a faulty PTC in the auto
bystarter. Replace the auto bystarter.

NOTE

* The auto bystarter might be normal if the resistancs is
i only slightly out of specification. However, be sure to
' check all related parts for traukle,
"+ Refar to the Model Specific manual for specified
rasistance,

AUTO BYSTARTER

Remove tha ¢carburgtor and let it cool dawn for 30 minutas.
Insert a vinyt tube into the fuel enrichening circuit and blow in-
ta the tube.

Air shauld flow into the gircuit.

If air does not flow inta the circuit, replace the auto hystarter.

Connect the battery to the auto bystarter terminals and wait
for B minutes.

Insart a vinyl tube intq the fual anrichening circuit and blow in-
to the tube.

Alr showld nat flow into tha circuit.
If air flows into the circuit, replace the auto bystarter.

Chack the resister if the auto bystarter is normal but angine is
still hard to start.

If there is a broken wirg in the resister, current will not flow to
the PTC and the auto bystarter will not operate.,

if there is a shorted wire in tha resister, current of a higher
voltage than spacified will raach the PTC. This will cause the
fued enrichening circuit to close toa soan, and starting will be
difficutt.

ALTERNATCOR

e
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AUTO BYSTARTER REMOVAL
Remove the bystarter cover,
Remove the screws and set plate.

Remove the auto bystarter from the carburator body.

BYSTARTER VALVE (Manual)

Loosen the starter valve nut and remave the valve spring and
valve,

Check the valye face for Scoras, scratches or wear and replace
if necessary,

Check the seat at tha tip of the valve for stepped wear and
replace if necessary.

If the valve seat is waorn or damagetd, it will not closa the fuel
line of the bystarter circuit, resuiting in a constantly rich fuel
mixture,

THROTTLE VALVE (Piston valve type)

CAUTION

* Some carburetoricables hava a ons-pisce thronle—‘
cable/carburetar top assambly. Do not try to remove the
throttle cable from the carburetor top.

Remove the carburetor tep and pull the throttla velve out of
the carburetor,

¥Whila compressing the spring, disconnect the throttle cable
from the throttle valve,

NOTE

* if the throttle vaive is linked te the cable, refer to tm
Mode! Specific manual for each model for removal/
L disassembiy steps.

AUTO BYSTARTER

-
SET PLATE

THROTTLE VALVE

Date of Issue: Sep., 1988
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FUEL SYSTEM

Remova the jet needle retainer and jet needla from the throttle
valve.

Check the jet needle for stepped wear. The fuel supply to the
matn circuit cannot be adjusted if the jet needle is worn,

VACUUM PISTON (CV type)

Remove the screws, vacuum chamber cover, spring, and
vacuum piston assembly from the carburetor.

Check the piston for smooth eperation in the carburetor body,

-

SPRING

=)

;

e

NEEDLE CLIP RETAINER

—

JET NEEDLE i “JET NEEDLE
.

VACUUM

CHAMBER COVER

VACUUM PISTON ASSEMBLY ]

Turn the jet needls holder counterclockwisa while prassing it in

and remove it.

Remova the spring, spring holder, jat needle, nesdle holder and
washer from the vacyum pistan,

|_- Certain models are not equipped with 3 spring holderj

]

Check the jst neadle far stepped wear and replace if
ngcessary,

Check the vacuum piston for damage and replace if necessary.

Check the diaphragm for damage, pin haoles, wrinkles and
bends and raplace if necessary.

Air leaks out of the vacuum chamber if the diaphragm is
damaged in any way--even a pin hale,

DIAPHRAGM

ISPRING HOLDER}

JET NEEDLE
HOLDER

JET NEEDLE
SPRING
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FLOAT/JETS
Remove tha float chamber.
Remove the float pin, float and float valve,

Check tha float for damage. If it is a hollow float type, also
check it for deformation and fuel in the float,

Check the float valve and valve seat for §cores, scratches,
clogging and damage. Replace if necessary,

Check the tip of the float valve, where it contacts the valva
seat, for stepped wsar or contamination. Replace the float
vaive if its tip ia worn or contaminated. A worn or can-
taminated valve dogs not seat properly and wilr eventually
fleod the carburetar.

Remove the valve seat, if it can pe removed. {Refer to the
Model Specific manual.) ’

Replace the sealing washer,

Check the filter far damage or clogging. Blow the filter with
low pressure air and clean it.

Remove the main jet, needie jet holder, needle jet and slow jet.

NOTE
F- Not all carburetors have a removable needle jet and slow—|
L et (Refer to the Model Specific manual.) J

Turn in the pilot for air) screw and record the number of turns it
takas before it seats lightiy,

NQTE
* Do not force the screw against its seat; the saat will be
damaged.
* Motareyclas with emission control systemn: Refer to
page 8-18 for pilot {ar air} screw remaval. ]

Clean the jats with cleaning salvent and, jf necessary, biow
opsn with compressed air.

If the motoreyels is equipped with an accelsrator pump, blow
open the fuel passages in the float chamber with fow pressurs
8ir,

FLOAT PIN

TIP OF THE
FLOAT vALVE

VALVE SEAT

FILTER

FLOAT

SEAT

THROTTLE
STOP SCREW

M@;LOT SCREW

NEEDLE JET
HGLDER

MAIN
JET

SLOW JET
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FUEL SYSTEM

HL_;;.,.&...&L__:H

ACCELERATOR PUMP

Remove the screws and diaphragm cover.
Rermove the spring and diaphragm,

Check the rod for bends or damages.

Check the diaphragm for damage or pin holes.

Damage to tha rod and/or diaphragm reduces the efficiency of
the pump, leading to “hunting'" during accaleration,

Blow open the fug) passages in the diaphragm cover with low
préssure air,

AIR CUT-OFF VAVLE

Remaove the SCréws, air cut-off valve cover, spring, diaphragm
and G-ring.

Check the diaphragm for damage or pin holes.
Chack the O-ring for damage or fatigue.

A waorn O-ring and/or damagead diaphragm causes air to leak
from the air cut-off valve vacuum c¢hamber,

Blow open air passages in the cover with compressed air,

CARBURETOR CLEANING

After removing all parts, blow open air and fual passages in tha
Carburetor bady with compressead air,

CAUTION

* Cheaning the air and fual passages with a piaca of winﬂ
will damaga the earburetor body or fua! pump.

* Ramove the diaphragms to prevent damage to tham |

N before using air to blgw open the passagas.

CARBURETOR ASSEMBLY

AIR CUT-OFF VALVE

Install the diaphragm on the carburetor body.

Install the O-ring with its flat sida pointed downward.

Instali the spring on the cover and install the cover on the car-

buretor bady. Be syre that the diaphragm and O-ring do nat in-
terfere with the cover,

CIAPHRAGM

SPRING

L.

DIAPHRAGM

CARBURETOR BODY

8-14

Date of lssye: Sep., 1988
€ HONDA MOTOR CO., LTD.




FUEL SYSTEM

ACCELERATOR PUMP

Align the projectians on the diaphragm with the qrooves in the
float chamber.

install tha spring on the diagphragm cover angd install the cover
on the fluat chamber being careful not 1o pinch the diaphragm,

Adjust the accelerator pump (page 8.24).

FLOAT/JETS ASSEMBLY

Install the needia je1, needle jet holder, main jet, slow jst, throt-
tla stop screw and pilot (or sir} screw on the carburetor hody.

Tighten the pilot {or air) screw until it saats lightly, then turn it
aut as much as the number recorded during removal.

CAUTION
F Tightening the pilat {or air} screw against Its seat wiIIJ

damage the seat.

NOTE

— )
: * Be sura to install the needle jet with the srmaller hale

toward the float chamber.

+ {nstall the pilot (ar air} scraw &nd its O-ring and washer in -
the order as shown in the drawing. If the pilot {or air)
screw and carburetor body are replaced with tha new
ones, adjustment is necessary,

* Motorcycles with emission control systems: Rafer to
page 8-20 for the pilot (or air] scraw installation (U.S.A.
only).

J—

install the float, float valve and float pin,

Install the O-ring on the fioat chambar and tighten the float
chamber with the screws.

NOTE

r. if the ficat valve must be hung from thg float.a_rm_lip,_]
note the installation direction of the float valve.

FDRO.JECTIONS_

DIAPHRAGM
[~ NEEDLE JET
THROTTLE f
STOP SCREW
CHAMBER
SIDE
NEEDLE ]
JET HOLDER
MAIN JET

PILOT SCREW SLOW JET

-

FLPAT VALVE FLOAY PIN

FLOAT CHAMBER

_
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FUEL SYSTEM

FLOAT LEVEL INSPECTION

NOTE

|—- Check the float leval after checking the float valve am
fioat {page 8-13).

* Set the float level gauga so that it is perpendicular to the
fioat chamber face and in line with the main jat, |

L

Set the carburetor so that the tip of the float valve just con-
tacts tha float arm lip. Be sure that the float vaive is securely in
¢ontact with the valve seat.

Measure the float level with the float level gauge.

3 TO“OL l

FLOAT LEVEL GAUGE 07401-—-0010000

If the level is out of specification and the float arm lip ¢can be
bent, adjust the float leval by banding the lip. Non-adjustabls
floats must be replaced.

NOTE

I~ Be sure to kaep the float level at the specifiad height. |If
the float lave! is lowlhigh, fuel mixture becomes
| feanfrich.

VACUUM PISTON (CV type}

Install the washer an the jet needle and install the jet needle in
tha vacuum piston.

thstall the spring holder with its
grooves in the piston, if installed.)

pawls aligned with the

Install the spring.

Turn the jet needle holder clockwise while pressing it into the
vacuum piston until it locks. Projections on the vacuum piston
@nd jet needle holder should be aligned after turning.

(nstall the vacuum piston on the carburstor body.

Lift the bottom of the piston with your fingar to set the
diaphragm rib in the groove in the carburator body.
Install the spring.

Install the vacuum chamber cover with its cutout aligned with
the hale in the tab of diaphragm.

NOTE

[ » Be careful not to pinch the diaphragm, and to keep the
spring straight,

L —

MAIN JET

FLOAT LEVEL GAUGE

L

VYACUUM PISTON

JET NEEDLE
HOLDER

WASHER  (SPRING HOLDER)

Align._
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FUEL SYSTEM

THROTTLE VALVE {Piston valve type)

NOTE

* Cable-operated thrattle vaive type carburetor (throttle
valve is connected to the cabie via the link): Refer ta the
| Maodel Specific manua! for throttle valve remaval?
| disassembly.

Install the clip on the iet needls. (Refer to tha Madel Specific
manuzl for tha standard clip position. }

Install the jet needle into the throttle valve and sacura with the
retainer.

Route the throttie cable through the spring and comprass the
spring fully,

Attach the throttle cables end to the bottom of the throttle
valve and thread the throttle cable through the slat in the
valve.

Align the cutout in the throttls valve with the throttle stop
screw on tha carburetor body and install the valve on the
carburetor,

NOTE

* Be sure that the throttlg valve cutaway is toward the air ]

fuel mixtura.

claaner case side as it determinas tha volume of air for !

BYSTARTER VALVE (MANUAL)

Install the starter valve, spring and nut.

—

RETAINER

clip is set in
the grooves,
the richer the
mixture
becomes,

JET /

NEEDLE

9

The lower the I J

L

CLIP

JET
NEEDLE_I

CLIp

SPRING

VALVE NUT

VALVE SPRING

e

[ STARTER VALVE

JR——
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FUEL SYSTEM

AUTO BYSTARTER

Apply a small amount of grease to the O-ring and install the
aute bystarrer inta the carhuretor hody. Refer to the Model
Specific manual for the auto hystarter installation angle.

Secure the auto bystarter with the set plate and screws,
Install the auto bystarter cover.

CARBURETQOR SEPA RATION/ASSEMBLY/
INSTALLATION

Refer to the Model Specific manual for carburetor sapara-
tionfagsembiy.

Check and adjust the carburetors as described balow after the
assembly,

Move the choke arm by hand and be sure that the starter valye
aperates smuoothly,

Ratate the throttle drum and be sure that all the throttle valves

open and close smaothly.

Turn the throttle stap screw to align the throttle valva with the
edge of the by-pass hole in the base carburetor. (Base car-
buretor is the one on which the throttle stop screw is installed.
Refer to the Mada Specific manwual,)

Align each throttle valve with the by-pass hole edge by turning
the synchronization adjusting screws. (Refer ta the Model
Specific manual for the location of sach synchronization

SCrew,)

Install the carburetor and adjust the synchronization.

PILOT (OR AIR) SCREW ADJUSTMENT
PILOT (OR AIR) SCREW REMOVAL

NOTE

[- Adjust the pilot tor air} scraw after all other engine ad_-|
justments are within specifications. '
* The pilot screw {or air screw) is factory pre-set and
shouid nat be removed unlgss the carburetor is over- |
| haulsd.
i = The screw limiter cap {or plug} is factary installed to pre-
vent misadjustment, Da not remove the limiter cap {or
) plugt unfess the screw is being removed.
* PLUG TYPE ONLY: Covar ail openings with tape to keep
metal particles out when the plug is drilled. J

AUTO BYSTARTER SET PLATE

CHOKE ARM

L.

SYNCHRONIZATION
ADJUSTING SCREWS
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FUEL SYSTEM

Limiter cap type

Using a pair of pliars, break off the pilat screw {or air serew!
limiter cap and discard it.

Turn the pilot screw {or air screw) in and carefully count the
number of turns before it seats lightly,

Make a note of this to use as a referencs when teinstalling the
pilot screw.
CAUTION

* Tightening the pilot {or air} screw against its seat
damage tha seat.

wiﬂ

Remove the pilot {or air} screw and inspect it. Replace it if it ig
worn or damaged,

Plug type

Center punch the piiot screw (or air scraw} plug ta centar the
drill point.

Drill through the plug with 3 4 mm (5/32 in) drill bit. Attach a
drill stop to the bit 3 mm {1/8 in} from the and to prevent drill-
ing into the piiot screw.

CAUTION

* Use extrema care when.drilling into the Et {or aﬂ
| Scraw to avoid damaging it.

Force a salf-tapping 4 mm screw (H:C 0892389, PIN
893903 —3541) inta the drilled plug and continue wrning the
screwdriver until the plug rotates with tha screw,

Full on the screw head with bliers to remaove the plug.

Use compressed air to clean the screw area and ramove metal
shavings,

Turn the scraw in and carefully count the number of turns until
it smats lightly. Make a note of this 10 use as arefarence whan
rainstalling the screw.

CAUTION

* Tightening tl-m pilot {or alr} screw against its seat wll[ ]
damage the saat, |

Remove the screw and inspect it.
damagad.

Replace it if it is worn or

CARBURETOR
O-RING

P

| LIMITER cap PILOT SCREW

gt

\WASHEH
PILOT
SCREW

Date of Issue: Sep., 1988
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FUEL SYSTEM

PILOT ({OR AIR) SCREW INSTALLATION

Install the screw and return it to its original POsition as nated
during ramoval,

Perform the pilot serew {or air screw| adjustment if a naw
screw is installed,

NOTE

= lf youreplace the pilot screw in one carburetor, yay musr_l
replace the pilot screws in tha other carburstors for pro- |
per pilot acraw adjustment.

'l screw until the screw has been properly adjusted.
— — g

PILOT SCREW ADJUSTMENT

IDLE DROP PROCEDURE (4 Stroka, multi-carburetor, amis-
slons ¢ontrai applicable models)

NOTE

—

* Make sure the cértburetor synchronization is within

specification bgfore pilot screw adjustment.
* The pilot screws are factory pre-set and no adjustment is
| Necessary unfess the pilot scrows ars replaced.
| * Use atachometer with graduations of 50 rpm or smaller
that will accurately indicata a 50 rpm change.

—_—

—_—

1. Turn each pilat screw clockwise until it seats lightty, then
back it out to tha specification given. This IS an injtial set-
ting prior ta the final pilot screw adjustmant.

INITIAL DPENING: Refar ta the Model Specifie manual.

CAUTION
|—- Tightening the pilat screw a&gainst its =eat wil damage l
| the saat,

N

- Warm up the enging to Operating temperaturg,
Ten minutes of Stop and go driving is sufficiant,
3. Attach a tachometer accarding to its manufacturer’'s
instructions.
4. Adjust the idle speed to the specified rpm with the throttle
stap screw.

IDLE SPEED: Refer 1o the Model Specific manyal.

- Turn all pilot screws 1/2 turn out from the initjal setting.

- If the engine spaed increases by 50 rPm or mare, turn all
pilot screws out by successive 1/2 turn increments until
engine speed does not increase.,

. Adjust the idle spead with the throttle Stop screw,

8. Turn the No. 1 carburetor pilot screw in unti! the engine

spaed drops 50 rpm.

(& B4\

~J

* Do not install a limiter cap or Plug over a pilot (or air) ‘ i

WASHER

SPRING -——*g
PILOT SCREW
e o~ -IMITER Cap
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FUEL SYSTEM

9. Turn the No. 1 carburetor pilot scraw countarclockwise to
the final opening from the position obtained in step 8,

FINAL OPENING: Refer ta the Moadal Spacific manuat,

10. Adjust the idie speed with the throttle stop scraw.

11. Parform steps 8, 9 and 10 for all the carburetor pilot
SCcrews.

12. Install the new limiter cap (or plug) onte the pilot screvy
head (page 8-23},

IDLE DROP PROCEDURE (4 stroke, single carburator,
emissions control applicable models)

NQTE

| * The pilot screw is factory pre-set and no adjustment is |
nacessary unless the pilot screw is replaced.

;" Use a tachometer with graduations of 100 rpm or

| smaller that will accurately indicate & 100 rpm changs. |'

PILOT SCREW

1. Turn pilot screw clockwise until it seats lightly, then back
it out to the specification given. This is an initial setting
prior to the final pilot scraw adjustment,

INITIAL OPENING: Refer to the Model Specific manual.

CAUTION

* Tightening the pilot screw against its seat will damage |
the seat. J

2. Warm up the engine to operating temperature,
Ten minutes of stop and go driving is sufficient.

3. Attach a tachometer according to its manufacturer's
instructions.

4. Adjust the idle speed with the throttle stop screw.

IDLE SPEED: Rafer to the Madel Specific manual.

5. Turn the pilot screw in or out slowly 10 obtain the highest
engine spoed,

6. Readjust the idle speed with the throttle stop screw,

7. Turn the pilot screw in gradually until the engine speed
draps 100 rpm (50 rpm on some models, |

8. Turn the pilat screw countercfockwise ta the final opening
from the position abtained in stap 7.

FINAL OPENING: Refer to the Madel Specific manual,
9. Readjust the idle speed with the throttle stop screw.

10, install the new limiter cap {or plug) onto the pilot screw
head ipage 8 23).

Date of Issue: Sep., 1988
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FUEL SYSTEM

AIR SCREW OR PILOT ADJUSTMENT
BEST IDLE PROCEDURE (4 stroke, all madais)

NOTE

|—— N — — et o )

« The air or pilot scraw s factory pre-sat, Adjustment i |
NOt necessary unless the carburetor is overhauled or 3
nNEW air or pilot screw s installed.

CAUTION

[- Tightening the.air or
L damage the seat.

pllot scraw against its seat wm

—_—— ]

1. Turn the air or pilat screw clackwise until it seats lightly,
then back it out to the specification given, This is an intial
setting prior to the final ais or pilot scraw adjustment,

AIR OR PILOT SCREW DPENING: Refer to the Modal
Specific
manual.

2. Warm up the engine to operating temperature.
Ten minutes of stop and go driving is sufficient,

3. Stop the engine and connect a tachometer,

4. Start the engine and adjust the idla $pead with the throttle
S5T0p sCrew.

IDLE SPEED: Refer to the Model Spacific manuai,

5. Turn the ait or pilot scraw in or out slowly to obtain the
highest engine speed.

6. Readjust the idle speed ta the specified valye with the throt-
te stop screw.

7. Make sure that the ENgina does not miss or run erratically.
Repeat steps 5 and 6 until engine speed increases
smoothly.

B. Readjust the idle Speed with the throttle stop scraw,

9. mstall tha limiter cap for plug) on to the air or pilot serew
head {if applicable). {paye B-23).

AIR SCREW ADJUSTMENT {2-stroke engine oniy)
Warm the engine up 1o operating temperature.

Turn the air scraw clockwiss until it seats lightly, then back it
aut to tha specification given.

AIR SCREW OPENING: Refar to the Modei Specific menua,

CAUTION

» Tightsning the air scre
S@at.

]

W againet its seat wili damage the l

L

AIR SCREW

)
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FUEL SYSTEM

Adjust the die speed with the throttle stop screw.
IDLE SPEED: Refer ta the Model Specific manual,

Rev the engine up slightly from the idle speed and make sure
that engine speed rises and returns smoathly,

Adjust by turning the air screw in or out within a 1/4 turn if
necessary. If the engine cannat be adjusted by turning the air
screw within a 1/4 turn, check for athaer engina problems,

LIMITER CAP {OR PLUG) INSTALLATION

LIMITER CAP
¥ the pilot screw for air screw) is removed, a new limiter cap
must be installed after the screw is adjusted.

After adjustment, cement the limiter caps over the Strews, us-
ing LOCTITE®* 601 or equivalent. The limiter cap should be
placed against its stop as shown praventing further adjust-
ment that would enrich tha fuel mixture.

Pilot screw: the limiter cap position permits clockwise rotation
and prevents countarclockwise rotation,

Air scrow: tha limiter cap positian permits countarclockwise
ratation and prevents clackwise rotation.

NQTE

: .
'« Do not turn the pilot screw [ar air screw) when installing—‘

|_ the limiter cap.

LIMITER PLUG

Drive new pilot screw {or air screw) plug into the pilot screws
{for air screw) boure with 3 7 mm valve guide driver P!N
07842—-8230000),

When fully seated the plug surface will be racessed 1 mm.

LIMITER CAP

LIMITER PLUG

Date of Issue: Sep., 1988
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FUEL SYSTEM

ACCELERATOR PUMP ADJUSTMENT

NGTE

[_- Accelerator pump adjustment is not neacessary unless—|

L the adjusting screw is replaced, i

Adjust the idle speed.
Adjust the throttle grip frae play.

Measurs the ¢clearance betwaen the accelerator pump rad and
PUMpP arm.

CLEARANCE: Rafer 10 tha Modal Specific manual.

it the clearance is not within  specificatian, adjust the
¢learance by carefulfy bending the pump arm or by turning the
adjusting scraw, {Refer to the Maodel Specitic manual.)

HIGH ALTITUDE ADJUSTMENT
(U.S.A. only)

Whan the vehicle is to be opearated continuously above 6,500
feat (2,000 m) the carburetor must be readjusted as follows to
improve driveability and decreasg exhaust emission,

Warm up the ENgine to operating temperaturs. Ten minutes of
Stop and go driving is sufficient.

Turn the pilot screw clockwise to the spacified opening (or
tuen the air screw counterclockwise to tha specifiad opening.)

Refar to the Model Specific manwal for standard and high
altitude setting,

NQOTE

l-_ This adjustment must be made at high altitude te ensyra
praper high altitude operation.

* On some models the Standard main jet must be replaced
with an optional, smaller high altitude jet.

Attach 2 Vehicle Emission Contro| Information Update Labal in
the location specifiad in the labei position illustration. {Refer to
the Model Spacific manyual for the specified position.)

NOTE

r- Do not attach the labs| to any part that can ba easily
L removed from the vehicla,

awanin I

* Operation at an altirudn_!ower than 6,000 feet {1,500 m}_
with the carburetors adjusted for high ahitudas may
| Cause the engina to idle raughly and tha engine may stall

I i rraff:{:;_ .

When the vahicie is to be operated continvously below 5,000
feet {1,500 m), turn the pilot serew counterciockwise (the ajr
screw clockwise) to lts arigina! position and reinstall the stan-
dard main jet {as hecassary}, and adjust the idle spead to the
specified rpm,

Ba sure 10 make these adjustments at low altitude,

._
J "\..
i F-:‘;
CLEARANCE} N

PUMP ARM

UPDATE LABEL

VEHICLE EMISSIDN CONTROL INFORMATION UPDATE
HONDA WOTOR c0, (TD. -
THIS VEHICLE HAS BEEW ADIUSTED 1o _E
INPRUVE EMISSIEN CONTROL PERFORMANCE @,j
WKEN WPERATED AT WIGH ALTITUDE

ALTITUDE PERFORMANCE ADIUSTMENT INSTRUCTIONS
ARE AVAILABLE AT YOUR AUTNORIZED HOXDA DEALER.
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9. CYLINDER HEAD

SERVICE INFORMATION 9-1  VALVE SPRINGS 9-8

TROUBLESHOOTING 9-1 VALVES 9-8

SYSTEM DESCRIPTIGN 9-2 VALVE GUIDES 9-9

CAMSHAFT 3-5  VALVE SEATS 9-11

ROCKER ARM, ROCKER ARM SHAFT 9-6 CYLINDER HEAD ASSEMBLY 9-14

CYLINDER HEAD INSPECTION 9-7  INITIAL CAMSHAFT LUBRICATION 9-15
l CYLINDER HEAD DISASSEMBLY 9-8

SERVICE INFORMATION

® Refer to €Engine Testing, section 3, for eylinder Compression and leak-down testing.
# Remove accumulated carbon from the cylindet head of two-stroke engines as desciibed in the Modal Specific manyal.

® Camshaft lubricating oil is fed through oil passagas in the cylinder head. Clean the ojl passages before assombling the

cylinder head.

® Clean all disassembled parts with ¢leaning solvent and dry them by blowing them off wrth compressed air hefore

Inspection.

® Befare reassembly, iubricate the siiding surfaces of the parts {see each Madel Specific manual far lubrication).
® When disassembling, mark and store the disassembled parts to ensure that they are reinstalied in their prapet locations,
® Loosen the cylinder haad boits in a crisscross pattern in two or three steps from outside to canter and fram smal) diameoter

to large diameter,
® When tightening cylinder head bolts:

— hand-tighten the bolts and nuts, then torque large balt

outer in two ot three gradual steps.

® Ifitis no longer clear which balt belengs in which hole,

shouild be axposad the Same amount.

TROUBLESHOOTING

msert all bolts in the holes and check the exposed lengths: each

Engine top-end problems usually affect engine performance. These can be diagnosed by a compression or leak down test, or
by tracing noises to the top-end with 3 sounding rad or stethoscope.

Low compression Rough idfe
* Valyes * Low cylinder compression
-- Incotrect valve adjustment (sae section 2) * Incorrect decormprassion adjustment

— Burned or bent valves

- Incorrect valve timing

— Broken vaive spring

— Uneven valve seating

Cylinder head

— Leaking or damaged head gasket
- Warped or cracked cyfinder head
Cylinder, piston (see section 10]
Leaking crankcase primary compression
[2-stroke engine}

- Blown crankcase gasket

- Damaged crankshaft o sedl

Comprassion too high
- Excessive carbon buitd-up on piston or combustion
chamber

Excessive noise
* Incorrect valve adjustment
= Sticking valva or broken valve spring
* Damaged or worn camshaft
* Loose or worn cam chain
* Worn or damaged cam chain 1ensioner
* Worn cam spracket teeth
Wotn rocker arm andior shaft

Excessive white smoka {4-stroke enginel

Kick starting difficult
= Incarrect decompressor adjustment
+ Scized enging

Worn valve stem ar valve guide
Oamaged stem seal

Date of Issue; Sep., 1988
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CYLINDER HEAD

SYSTEM DESCRIPTION

CONSTRUCTIONS

with considerahle strength and coeling capabifity. Air-cooled engines are provided with air cooling fins, and liquid-cooiled
engines with a water facket, respectiveiy, necassary to cool the angine,

The cylinder head encloses a combustion chamber, A hemisphere shape is most commaon, providing a2 minimum possitile
space for improved combustian efficiency. Where four valves per cylinder are usad in a 4-stroke engine, the combustion
chamber is shaped like 2 shed toof, according to the valva arrangement. Some models, of both 2 and 4-stroke engines, ara
provided with squish areas on the outar circumierence of the combustion chamber.

This has the effget of impraving combustion efficiency at the final stags of the compression process by extra compression af
the air/fual mixture in the squish areas between the piston and cylinder head and forcing it to the center of the combustion
chamber, There is alsp the added advantage of decreased carbon adhesion.

The construction of the cylinder head with 2-stroke engines is simpla. 4-stroke engines, however, have a complicated can-
figuration containing extra parts, due to the nacessity of valve BCtuating machanisms and exhaust ports. Furthermore, the in-
take/axheust part configuration of g 4-stroke engine has a direet relation to the engina performance. There is therefore a
tendency to adopt a layout aliowing a very direct inlet for a smoother air/fuel mixture, by aligning the intaka port from the car-
buretor 10 the combustion chamber,

2-STROKE ENGINES

COOLING FIN CYLINDER HEAD

t PISTON

4-STROKE ENGINES

SQUISH AREAS

EXHAUST
PORT

CARBURETOR

INTAKE PORT

Date of issye: Sep., 1888
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CYLINDER HEAD

VALVE TRAIN

The current valve train designs used on 4-stroke engines is divided intop 3 types: a conventional chain drive, a belt drive {withs
considerabie noise regduction), and a geat drive used in high performance engines.

TENSIONER WEDGE
SPRING

CAM CHAMN
TENSIONER

this type is adopted for spart machineas,
camshaft is of a cassetta type, allowing sasisr mount-

AEAR CYLINDER
REAR CYLINDER EXHAUST CAMSHAFT
INTAKE CAMSHAFT
FRONT CYLINDER
INTAKE CAMSHAFT

e

Fram W ol
! \'u IDLER GEARS

2N
73

FRONT CYLINDER
EXHAUST CAMSHAFT

CRANKSHAFT

CAMSHAFT
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CYLINDER HEAD

VALVE LIFTER MECHANISM/ARRANGEMENT

Thea curcant coamshaft arrangement in 4-stroke engines can be divided into Single Ovar Head Camshaft {SOHC) and Doubie
Over Head Camshaft {DOHC} configurations,

The SOHC folows the basic design of 4-stroke anginss, operating IN and EX valves thraugh racker arms with ona camshaft.
Compared ta the OO0HC, the SQHC type is less expansive 1o manufacture and is easier ta maintain due to the reduced number
of parts. However, ““valve jump”’ (where the valva cannot accurataly follow the eam when the engine rotates at high speed}
tan occur, causing the valve to contact the piston, and causing severa engine damage. To decreass valve mass and reduce
the possibility aof engine damage during high engine speeds, 4-stroke engines requiring high power gengrally use the DOMC
design in which the valves arg operated directly with two Separate camshaits for IN and EX vaives.

The DOHC configuration can be of two designs: a type pressing the vslve bucket directly, ot a type lifting the valva through
the use of arockar arrm. For the former, a shimis provided in the bucket for valfve clearance adjustment, The valve clearance is
adjustad by repiacing the shim. The shim is usualiy provided betwaen the bucket and the cam lobs.

Soma typas hava a small shim inserted betwaen the under side of the buckst and the valve stem, alfowing iess valve ac-
tuating mechanism waight.

Some DOHC types are also equipped with rocker arms, allowing aasier adjustment of valve clearance,

Tha DOHC has a further advantage when combined with the 4-valves peor eylinder engine type. A larger valve area can bg pro-
vided in the 4-valve type in comparison to that of the 2-valve type,. anabling a greater intake volume of air/fuel mixture and a
smaother exhaust, Valve weight is also less, consequently reducing the likslihood of vaive jump associated with high angine
speeds. Furthermore, with a 4-valve type the spark plug can be placed at the centar of the combustion chamber, aliowing an
easy flame propagation balance during combustion.

EXAMPLE OF SOMHC-4 VALVE SYSTEM

CAMSHAFT

ROCKER ARM

A -
EXHAUST VALVES

EXAMPLE OF DOHC WITH VALVE BUCKET TYPE

CAMSHAFT

SHIM

BUCKET

VALVE SPRING

Date of Issua: Sep., 1988
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CYLINDER HEAD

CAMSHAFT
CAMSHAFT INSPECTION

Inspect the cam lobes and raplace cams that are worn, scored
or scrat¢hed.

NOTE

* Inspact the rocker arm if the cam lobe is worn or
l damaged. I

Inspact the journal surfaces. Replace the camshaft if any of
the working surfaces are waorn, scared or scratched.

NOTE

* Inspect the oil passages and camshaft holders for wear |
or damage if the journal surface is worn or damaged.

Measure the journal 0.D. and cam height. Replace any carm-
shaft if its measurements are beyond the servica limits.

Check camshaft runout with a dial indicator.
Suppart both ends of the camshaft with V-blocks.

CAMSHAFT BEARING INSPECTION

Check that the bearing inner race fits the camshaft tightly
without play,

Turn the outer race and check that the bearing turns smoothly
and quietly,

CAMSHAFT OIL CLEARANCE INSPECTION

The oil clearance is the difference between the camshaft
tolder 1.D. and the journal 0.0,

Measure tha camshaft halder journal 1.D. with a dial indicator.
Subtract the camshaft journat O.D. from the camshaft holder
journal 1.0, to obtain the oil ¢learance.

When the service limits are exceaded, replace the camshaft
and recheck the oil clearance.

Replace the cylinder head and camshaft holders if the
clearance still exceeds sesvice hmits.

JOURNAL
\ |
' ~ &
ienl  f Ber
Noue s Y
§;§® i . §§@ ; CAM
yadd ;:2 HIEMGHT
% & *
1 3 . 1
CAM LOBES

RETIET

‘!ll_

CAMSHMAFT

BEARINGS

CAMSHAFT HOLDER
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CYLINDER HEAD

I a diai indicator cannot be used, measure the ol clearances
using plastigauge:

Clsan off any ail from the Camshaft journals.

Put the camshaft in the cylinder head and place 3 strip of
plastigauge on top of each camshaft jaurnal.

Install the camshaft holders and tighten the mounting balts to
the specified torque. (Refer to the Model Specific manual for
the correct torque specification)

NOTE
]

LT Do not rotate the camshaft during inspection,

Remaove the camshaft holders and measure the width of each
Plastigauge. The widest thickness detarmines the oil
¢learance,

When the sarvica limits are exceeded, replace the camshaft
and recheck the oii clearance,

Replace the cvlinder head and camshaft holders if the
clearance still axceads service limits.

ROCKER ARM, ROCKER ARM SHAFT

Inspect the sliding surface of the rocker arms for wear oy
damage whete they contact the camshaft, ar far cloggad il
holasg,

Measure the I.D, of pach racker arm.
Measure each rocker arm and shaft 0.D.

Inspect the shaft for wear or damage and calcutate the shaft to
rocker arm clearance,

Replace tha rocker arm and:or shaft if the measurements ex-
ceed the service limits,

SLIDING SURFACES

ROCKER ARM SHAFTS

9-6
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CYLINDER HEAD

CYLINDER HEAD INSPECTION 1

SOLVENT TEST

Remove the cylinder haad.

8e sure that the valve is installed on the cylinder head and
. . . \m‘“

place the cylinder head with the intake port toward up. \*\\\

Pour the kerosine from the intaka port into the cyiindar head. \\\\

Wait for 8 faw minutes, then check the cambustion chamber

side valve area for kerasine leakage.

COMBOSTON

With the exhaust port toward up, pour the kerosing from the CHAMEBER
exhaust port inte the cylinder head, wait for a few minutes,
and check for kerosine |eakage. : -

If kerosine laaks from around the valve, it indicatas faulty seal-
ing of the valve seat. Remove the valve from tha cylinder head
and check e fallowing.

* Valve seat for damage (page 9-11)

* Valve seat contact face (page 9-11)

* Valve stem far bend or damage {page 9-B}

WARPAGE INSPECTION {
_ STRAIGHT EDGE

Remove carbon deposits from the combustion chambher and /

clean off the head gasket surfacas. _ : : :

NOTE

* Gaskets will come off easier if soaked in high flash-paint !

cleaning solvent. i

CAUTION
|—- Avald damaging the gaskat and valve seat surfaces.

Check the spark plug hole and valve areas for cracks.

Check the cylinder head for warpage with a straight edge and
foaler gauge.

Repair or replace the cylinder head if warpage exceeds the ser-
vice limit. {Refer to the Model Specific rmanual)

Date of Issue: Sep., 1988
© HONDA MOTOR CO., LTD. 9'7

i — S S




CYLINDER HEAD

CYLINDER HEAD DiSASSEMBLY B

Remova the cylinder head according to the Model Specific
manual,

Rarmove the vaive cottars with the valve spring compressor,

TOOL:
VALVE SPRING COMPRESSOR 07757~ 0010000 and
ATTACHMENT

(as nacessary)

(EZeoc) VALVE SPRING COMPRESSOR |

5 TOOL

ATTACHMENT

CAUTION COTTERSJ
* Cotmpressing the valve springs mote than nacessary wiF
causge loss of vaiva spring tensfon. J

Remove the valva 5pring compressor, then remove tha re- RETNNER—|

tainers, valve springs and valves.

NOTE

* Mark ths valves sa they can be rapiaced in their original |
Pasitions for installation later. ]

Remove and discord the stam seal if necsessary,

NOTE

l * Da not reuse the removed stem seal.

|

OUTER SPRING

STEM SEAL
SPRING SEAT

VALVE

VALVE SPRINGS

Measure the free length of the inner and outer valve springs,

VALVES

inspect each valve for bending, burning, sceatches or abnor-
mal wear,

Insert the valves in their ariginal positians in the cylinder hiead.
Check that each valva movas up and down smoothly, without
binding.
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CYLINDER HEAD

Measure and record the valve stem Q.D. in three places along
the valve guide sliding area.

Replace the valve with a new one if the service limit is
excaaded,

VALVE GUIDES

INSPECTION

Insert the valve guide reamer from tha combustion chamber
side and ream the guide to remava any c¢arbon build-up before
measuring the guide.

NQTE

i * Take care not to tilt ar lean the reamar in the guide while
© reaming.
Otharwisa, the vaive is instalied slanted, that causes oil
Ieaks from the stem seal and improper valve sgat contact
and results in the valve seat raefacing not able to be
performad. '
* Rotate the reamer clockwise, never counterclockwisa
when inserting and ramoving. I

Measure and record each valve guida 1.D. using a ball gauge ar
inside micromater,

STEM-TO-GUIDE CLEARANCE

Whan using a dial indicator:

Measure the guide-to-stem claarance with a dial indicator
while rocking tha stem in the direction of narmal thrust {wob-
bla methaod).

REPLACEMENT
NQTE

* Refinish the valve seats whenever the valve guides arg |
replaced to prevent uneven seating.

Flanged Guides:
Chill the valve guides in the freezar section of a refrigerator for
about an haur.

Heat the cylinder head to 130°C—140°C {275°F—290°F),
Do not heat the cylinder head beyond 150°C {200°F). Use
temperature indicator sticks, available from welding supply
stores, to be sure the cylinder head is heated to the proper
temperature,

CAUTION

* Using a torch to heat the c¢ylinder
warping.

AWARNING

- Wear insulatad glaves to avoid burns when handling the
heated cylinder head.

VALVE GUIDE REMQVER
or DRIVER

head may cause

Support the cylinder head and drive the old guides out of the
combustion chambar side of the cylinder head.

Date of Issue: Sep., 1988
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CYLINDER HEAD

CAUTION
* Avoid damaging the head when driving the valve guida_]
L out.

Appiy oil to a naw O-ring and install it onto a new valve guide.
Drive the new guide in from the camshaft side of the cylinder
head while the cylinder head is still hoatad,

Let the cylinder head cool to room temperature, then raam the
new valve guides.

Flangeless Type Guides:
Measure and record the exposed height of the valve guide us-
ing a pair of vernier calipers.

Chitl the valve guides in the freezer section of a refrigeratar for
about an houor.

Heat the cyiindar head to 130¢C—140°C [275°F—23Q°F),
Do not heat the cylinder head beyond 150¢C {300°F). Use
temperature indicator sticks, available from walding supply
stores. to be sure the cylinder head is heated to the ptoper
temperature.

CAUTION

[- Using & torch to heat the cylindar head may cause—|
L warping.

—_— ]

Awsnin B _

* To avoid burns, wear insulated gloves whan handling tha
heated cylinder head.

Support the cylinder head and drive the old guides out of the
combustion chamber side of the cylinder.

CAUTION

I Avoid damaging the haad when driving the valve quide

[ on *

i) |
S lfoge

VALVE GUIDE REMOWVER
or DRIVER

G -RINGS
(Replace)

VALVE GUIDE j

-

e

VALVE GUIDE REMOWVER
or DRIVER

5 Tao.

VALVE GUIDE

9-10
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CYLINDER HEAD

While the cylinder head is still heatad, drive a naw valve quide |

in from valye spring side until the expased haight is the same
as was measured for the old guide,

Let the cylinder head cool to room temperature and ream the
new valve guida.

VALVE GUIDE REAMING

When reaming new vaive guides, insart the vaive guide reamer
from the combustion chamber side.

NOTE

l_- Take care not to tit or laan tha reamar in tha guide while
reaming,
‘ Otherwise, the valve is installed slanted, that causes oijl

leaks from the stem seal and impraper valve seat contact |
and results in the valve seat refacing not able to be
‘ performed.
= Use cutting ail on the reamer during this operation.
* FAotate the reamer clockwise, never counterclockwise
L when inserting and removing,

Reface the valve seats and clean the cylinder head thoroughly
to remova any meatal particles.

VALVE SEATS
INSPECTION

Clean all intake and exhaust valves tharoughly to remove car-
bon deposits.

Apply a light coating of Pryssian Blue to each valve face.

NOTE

* Tap the valve against the valve seat sevaral times with
your finger, without rotating the valve, to check for pro-
per valve seat contact,

Remove the valve and inspect the valve seat faces,

The valve seat contact should be within the specifiad width
and avenly all around the circumference.

if the valvg seat width is not within spacification, reface the
valve seat [page 9-12).

NOTE

* Most valve faces and stem tips are coated with a tr?
layer of stellite so they cannot bs ground, If a valve face
or stem tip is rough, worn unevenly, ar contacts tha seat

: improparly, the valve must be replaced. R
—

" o)

YALVE GUIDE
REMOVER or

DRIVER

Oate of Issue: Sep., 1988
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CYLINDER HEAD

Inspact the valve seat face for:
* Uneven seat width:
— Bant or collapsed valve stem;
Replace the valve and reface the valve sagt.
* Damaged face:
— Replace the valve and reface the valve seat.

* Contact ares {too high or too low area),
— Retace the valve seat.

VALVE SEAT REFACING

NOTE

* Follow tha refacer manufactuer's operating instructions.
* Reface ths valye segt whanever the valye guide has
been replaced.

L- 8e careful not to grind the seat mare than nacessary.

If the contact area
lowered using a 32

is too high an the valve, the seat must be
degree flat cutter.

If the contact area is toa low on the valve, the seat must be
raised using a 60 degree inrmer cutter. Refinish the seat to
Specifications, using a 45 degraee finish cutter.

UNEVEN
SEAT WIDTH

PAMAGED FACE

TOO HIGH

80°
32¢
el —
L —

—

CONTACT TOO MIGH

OLD SEAT }
—_— WIDTH
) o
[
320

CONTACT TOO LOW
OLD SEAT
WlDTH

9-12
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CYLINDER HEAD

Using a8 45 degrea cutter, ramove any

roughness or jr-
regularities from the seat.

Using a 32 degree cutter, remova 1/4 of the axisting valve seat
matarial.

Using a BO degree cutter, remove the botton 1/4 of the old
seat,

\ ROUGHNESS

-

Using a 45 degree cutter,

cut the seat to the proper width,

SEAT WIDTH

Date of {ssue: Sep., 1988
© HONDA MOTOR CO., LTD.
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CYLINDER HEAD

After cutting the seat, apply lapping compound 1a the vaive
face, and lap the vaive using light pressura,

CAUTION

I Excessive lapping pressura may daform or dn;:ge tr:
seat.
* Change the angla of lapping toai fraquantly to prevent
unaven seat wear, |
* Lapping compound cap cause damage H it enters ba. |
|_ tween the valve stem and Quide.

After lapping, wash any residual compound off the cylinder
head and valve,

NQTE

* Lapping has no effect on
performance, |
It only ensures that the valve and valve seat will pass a !
solvent test.

long-term durability 0r—|

Recheck the saat contact after lapping,

CYLINDER HEAD ASSEMBLY

Instali new stem seoals.

NOTE

| * Raplace tha stem seals with new ones whengver a stemn
seal is removed.

S

Lubricate each valve stem with molybdenum disuffida grease
and insert the valve into the valve guide,

CAUTION
* Turning a valve too fast can dama

g8 the stem seals, -|

Install the Spring seats, valve springs and retainers,

NOTE

[T For valve spring with varying pitch, install the valve spr'—|
i ings with the narrow pitch end facing down.

— ]

Comprass the vaive springs with the valye spring compressor
and install the vatve cotters.

CAUTION

[_- Compressing the valve spring more than necessary—‘
I when installing the valve cottars may cause loss of valve
spring tensian.

—_

NOTE

* To ease installation of the Cottars, grease them first, ]
—_— — .

Tap the valve stems gently with a soft hammer to firmly geat
the cotters.

[ MOVE THE —
VALVE UP AND

DOWN WHLE |
ROTATING
TEH VALVE

ROTATE THE VALVE
( AND PRESS LIGHTLY

RETAINER

SPRING
SEAT |

l—‘:] VALVE SPRING COMPRESSOR

COTTERS

9-14

Date of Issue; Sep., 1988
€ HONDA MOTOR CO., LTD.




CYLINDER HEAD

Clean any gasket material from the cyfinder mating surface. O STONE
Reface the mating surface using oif stong, if necessary.

INITIAL CAMSHAFT LUBRICATION

Apply molybdenum disulfide
surfeces in the cylinder head.,

grease to the camshaft journal

Filt the oil pockets in the head with the recommended oil,

- Date of Issue: Sep., 1988

@ HONDA MOTOR CO., LTO.
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10. CYLINDER/PISTON

SERVICE INFORMATION 10-1 CYLINDER

10-5
TROUBLESHOOTING 10-1 PISTON/PISTON RING 10-6
SYSTEM DESCRIPTION 10-2  CYLINDER INSTALLATION 10-10

SERVICE INFORMATION

® Be careful not to damage the mating surfaces by using a scrawdriver when disassemblin
cylinder too hard during disassembly, even with a rubber ar plastic mallet,
cylinder fins.

® Take care not to damage the cylinder wall and piston.

® With multi-eylinder engines store the pistons, pistan rings and piston
be reinstalled in the original positions.

TROUBLESHOOTING

Four stroke angines: If performance is poar atlow speads, check for white smoke in the crankcase broather tuba. If the tuba is
smokay, check for a seized piston ring.

@ the cylinder. Do not strika the
1o pravent the passibility of damage to the

pins in the same ordar they wers installed so thay can

NOTE
[_ Refer to section 3 far cylindsr compression and leak-down test procedurss. |
Compression teo low, hard starting ar poor performance at
low speed
* Leaking cylinder head gasket
* Loose spark pluy
* Worn, stuck ar broken piston rings
* Woarn or damaged cylinder ang piston
Compression too high, overheating or knocking
+ Excessive carbon build-up in cylinder head or an top of
piston
Excessive smoke
* Woaorn cylinder, piston, or piston tings
* Improper installation of piston rings
* Scored or scratched piston or cylinder wall
Abnormal noisa {piston)
* Worn cylinder and pistan
* Worn piston pin or pistan pin hole
* Worn cannecting rod small end bearing
Date of Issue: Sep., 1988
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CYLINDER/PISTON

SYSTEM DESCRIPTION

CYLINDER

provided with a water jacket: necessary to cool the engine. With 3 4-gtroke engine, the cylinder wall has a cylindrical shape.
With the 2.stroka enging, howevaer, the exhaust or scavenging ports ars apen and the characteristics of the engina depend on
the shape, location and size of the parts. Thess ponts are the key parts of a 2-stroke engine. Becausa the pistan rings andg
piston skirts move against the cylinder walls, a matarial with high wear resistance s requirad. For the aluminum cast cylinder,
a steel cylindar slaave is pressed into the part that directly contacts tha piston and rings. In some 2-stroke engines, the
cylinder walls are plated with special hard metal (nickel-silicon carbide coating} having considerabie cooling ability, seizure
and wear resistance which is much lighter than the sleeva type.

With the sleeve type, the cylinder wall is honed for a finish. Fine grooves are made in the surface to collect and spread ths oil
on the cylinder wall to lubricata the piston. With the plated type. neithar modification of the cylindar walt nor rebaring is possi-
ble. If the cylinder wall is flawed, the cylinder must be raplaced.

EXAMPLE OF 2-STROKE WI|TH SLEEVE TYPE

SCAVENGING PORT
CYLINDER SLEEVE

COOLING FInNS

SCAVENGING PORT L i EXHAUST PORT

EXAMPLE OF 2-STORKE ENGINE PROCESSED WITH NICKEL-SILICON CARBIDE {Nikasil® |

SPECIAL COA TING_ LAYER

ALUMINUM

BASE MATERIAL SILICON CARBIDE

PARTICLE

NICKEL

Date of Issue: Sep., 1988
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CYLINDER/PISTON

PISTON

The piston moves at high speed in the cylinder, and is axposed
to the aextrema temperature of combustion. Pistons are
therafore made of a specially forged light alloy type aluminum,
which is not only lightweight but also less susceptible to ther-
mal expansion.

The piston itself is a high temperature part, being coaled anly
by the release of heat to the cylinder through the inhaled
airffuel mixture and tha pistan ring. The pistan head is
therefore fabricated to have 3 somewhat smaller outer
diameter than thg skirt, due to the high temparature exposura
and largs thermal axpansion. With & 2-stroke engine, the
cylinder is distortad and the clearanca with the piston tends to
partially decreasa, as there are two different parts with inaqual
thermal expansion in the cylinder: a part cooled by the airffuel
mixture around the piston, such as the scavanging port, and a
part axposed to the extreme heat near tha exhaust port. To
resolve this problemn the piston head of the 2-stroke engine s
oval and dasigned to have appropriate clearance during
driving.

At the small end of the connecting rod of the 2-stroka gngina,
@ neadie bearing is used. For the 4-stroke engine, however, a
plain bearing is usad at this paint.

The reciprocating motion af the piston is convertsd into a rota-
tionai motion of the crankshaft through the connecting rod, To
smaoth the motion conversion, the pin hole of the piston is
slightly offset against the canter shaft of the crankshait,

i the piston is assambled in an incorrect direction, the piston
strikes the cylinder wall due to reversed offset, causing rapid
VWear or seizure.

To assemble ths ofiset correctly, the assembly must be done
by following the marks indicating tha piston head assembly
diraction.

PISTON RING

A4-STAOKE

The piston tings are inserted within the grooves in the piston,
Rings are made of a raterial with considerable waar
resistance, as tha piston rings move at high spaed with the
piston while baing pressed against the cylinder wall by their
own tension.

The ring arrangement for the 4-stroka engine is with twa com-
Pression rings sealing the combustion 9as and a pair of ail rings
removing the oil from the cylinder wall.

AHhough the twa compression rings are similar in appearance,
they are different in detaii. Therefore, when remaoved, their in-
stallatian positien must be noted and marked before staring to
prevent incorrect reassembly. If identification is difficult, tha
difference in shapes should be remembered; tha top ring is
usually plain and the second ring has a bevelad edge. Most of
the top rings ara chromae plated on their sliding surfacs in order
o incraase wear resistance. A few second rings are, howaver,
also plated.

Piston tings for 4-stroke engines and also far 2-stroke engines
have identification marks rear the end gap of the top and se-
cond rings. These ring marks must face upwards an the piston
when assembling,

—

PISTON
PISTON MARK
PISTON RINGS L
NEEDLE i
BEARING LTE
{2-STROKE
ONLY) J
[ T 1
: OFFSET
CONNECTING ROD
CRANKSHAFT
L _—
COMPRESSION RINGS -|

Plain TOP RING

Bevel Edge SECOND RING

PISTON RING GAP
RING MARK

Date of Issue: Sep., 1988
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CYLINDER/PISTON

The vil rihg is needad to ramove qil fram the eylinder wail and
return the residua from the hole of the oil fing groova. |f the oif
ring fails, oil flowa into the combustion chamber and burns,
causlng smoke. The oif ring is aeither of g split type arranged
with two side rails and a slotted expander, ar an integral type
with a slotted square edge.

2-STROKE

As the 2-straoke engine has a different lubrication system, it is
arranged with only the top and second rings and withaut an oil
7ing. As the 2-stroke engine has a cylinder wail with a3 part, a
piston ring dowel is added to the ring groove of the piston, to
prevent the rings from moving and hoaking an sdge in 8 port,
causing breakage. Tha pistan rings of the 2-stroke angine
must therefore be assembied by aligning the and gaps ta the
dowels.

The design and shape of piston rings for 2-stroke engines are
ditfarent than that of 4-stroka engines. A taper is provided
aver the entirs ¢ross section in 2-stroke ring design,

This is becauss; with the 2-stroka engine burning engine oil,
carbon tends to adhers to tha ring groova. i not remadied, the
ring sticks to the groove, causing to lose tension and resulting
in decreasad compression. The ring and ths ring groove
therafore have a taperad form to remove the carbon in the ring
groove when the ring is compressed during engine movement,
The rings of this type are called keystona rings.

Some 2-stroke piston ¥ings are provided with an expansion
rng inserted between the inside of the second ring and the
piston. The tension of the expansion ring ahsorbs the impact
generated when the piston contacts the cylinder wail, with g
resuitant decrease in engine noise,

—

* OIL RING

Steel Rail with
Slotted Expander

Slottad Expander

IOV LLL Ay 10201 gy,

}

Slotted, Sguate-Edge

AL Lt g, 3

Pr02021 Ry 110002 200,

g
N
:

COMPRESSION
RING GROOVES

RECESS

PISTON PIN
HOLE

QIL RING
GROQVE

SNAP RING
GROOVE

PISTON PIN BOSS

PISTGN RING DOWELS |
A piston ring dowal is press fittad to
each ring groave to prevent the ring from
rotating in the groave. Aftar fitting the
ring in tha ring groove, check that the
dowel engages the ring snd gap properly,

t

TOP RING
2nd RING

PISTON

RING EXPANDER

)
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CYLINDER/PISTON

CYLINDER
WARPAGE INSPECTION

Remove the eylinder {ses Moda| Specific manual).

Carefully remaove any adhering gasket material from the
cylinderfhead mating surface. Do not scratch the surface.

Check the cylinder for warpage by placing a straight edge ang
a feeler gauge across the stad holes, Replace the cylinder if the
setvice limht is exceeded,

NOTE

* Any clearance batween tha cylinder and head due mj
i darmage or warpage will rasult in compression laaks and
‘ teduced performance.

WEAR INSPECTION

Inspect the cylinder wall for scratches and wear.

NOTE
— :
| * Inspect the ares near T.D.C. (Top Dend Center} care-
Tally.
This area is especially subject 10 wear due to the

' possibility of borderline lubrication from heat and top
ring compression,

- JR—|

Measure and racord the cylinder 1.D. at three levals in both an
X and Y axis.
Take the maximum reading to determine the cylindsr wear,

NOTE
* Two-stroke engines: avoid the intake and exhaust ports ]
when measuring. _]

Measure the piston Q.D. (sae paga 10-7).
Calculste the piston-to-cylinder clesrance. Take the maximum
reeding to determine the ¢learance.

Calculate the cylinder for tapar at thres levels in an X and Y
axis, Take the maximum reading to determine tha tepar,

Calculate the cylinder for out-ofraund at three lovels in an X
and Y axis. Take the maximum reading to determins the out-
of-round.

' any of the cylinder measurements exceed the service limits
and oversized pistons arg available, rebore to next smallest
siza possible and install the proper pistons, Otherwise, raplace
the cylinder.

STRAIGHT EDGE |

FEELER GAUGE

CYLINDER
HEAD SIDE

t

.
ToP X TOP
LN MIDDLE
MIDDLE o —
= o PORTS
BOTTOML/T;——QJ BOTTOM
)

Date of Issue: Sep., 1988
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CYLINDER/PISTON

PISTON/PISTON RING
REMOVAL

NOTE

* Place a clean shop towel over the crankcass to prevent
the possibility of tha ¢clip falling into tha crankcase.

—_———

Remova the piston pin clip using a pair of pliers,
Prass the piston pin out of the piston.

2-stroke anginas:
Remove the nsedle bearing from the small end of the connect-
ing rod.

NOTE

r—

+ Do not damage or scratch the piston. |
* Do nat apply side force 10 tha connecting rad.

* Do not let the clip fall inte the crankcase. |
i * Mark and store tha pistons and piston pins so that thay
€an be rainstalied in their original pesitions, J

INSPECTION

Clean carbon daposits from the piston,

NQTE

aring that will be discarded. Never use the wire brush; it
will scratch the groova,

SHOP TOWEL

~

* Clean carbon deposits from the PISton ring grooves with_l_ L

Inspect the piston rings for mavement by pressing the rings.
The rings should be able to fmove in its groove without
catching,

Spread sach piston nng and remove it by lifting it up at a point
Just opposite tha gap.

CAUTION

* Do naot damage the piston ring by spreading the ends tog |
far. |

Some 2-stroke engines: Remove the expander from the se-
cand ting groove.

Inspect the piston:

* Shding surface for seratehes ar wear,
Remove any smali surface Scratches using #600 —#800
sandpaper. I there s deep scratches, replace the pistan,

+ Piston ring grooves- for excessive waear, Replace the
pistan as NEcessary.

' 4-stroke angines; Oif Pass hales in the oi ring groove — for
clogs. Clean the oit holas with compraessed air.

PISTON RING

PISTON
RING

ABNORMAL
WEAR

10-6
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CYLINDER/PISTCN

Measure and racord the piston 0.0, 90° tq the piston pin bore
and at the point spacified in tha Mode! Spectific manual, near
the bottom of the piston skirt.

Replace the piston if the sarvice litmit is exceeded.,

Calculate the piston-to-cylinder ¢claarance (see page 10-5).

NQTE

* Always replace piston rings as a set, j

Measure the piston pin bare 1.0, in an X and Y axis. Take the
maximum rgading to determine the |.D,
Replace the piston if the I.D. js over the service limit,

Inspect the piston rings, and replace them if thay ars worn.

NOTE
t Always replace piston fings as a set.

Reinstalf the piston rings (see page 10-8) inte the piston
groaves,

Push in the ring until the outer surface of the piston rng is
nearly flush with the piston and measure the clearanca using s
feelor gauge. Replacs the piston ring if the service limit is
exceeded,

Insert the pistan ring into the bottom of the cylindar squaraly,
using the piston as shown,

Measure the end f2p using a feeler gauge. Replace the ring if
the service limit is exceeded.

SPECIFIED
DISTANC!l-:

PISTON RING

2!

%

N

PUSH IN

PISTON

FEELER GAUGE

PISTON RING

Date of |ssue; Sap., 1988
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CYLINDER/PISTON

PISTON PIN INSPECTION
Measure the piston pin 0.D. at three points,
Replace the pistan pin if the service {fimit s exceeded.

Calculats the piston pin-te-pin bare clearance by subtracting
the piston pin 0.0, from the pin bare |.D,

SMALL END BEARING SURFACE INSPECTION

2-stroke Engines:

Install the needla bearing and piston pin in tha connecting rod
§mall end and check for excassive play.

if the piston pin 1.0, is aver the service limit, the crankshaft
must ba replaced. Measure the |.D. of the connecting rod small
end,

4-strake Enginas:
Measure the I.D, of the connecting rod srnall end,

Replace the connecting rod or crankshaft assembly if the sar-
vice limit is exceaded.

PISTON/PISTON RING INSTALLATION

4-stroke Engines:
Clean tha piston heads, ring lands and skirts.

Carsofully install the piston rings onto the piston with tha mark-
ings facing up,

NOTE
|

* Be careful not to damage the piston and rings during
assambiy,

* Do not confuse the top and sscond rings: The top ring is
chrome-coated and tha second ring is not costad {black).

* After installing the rings they should rotate freely,
without sticking.

* Space the ring end Baps 120 degrees apart.

4-STROKE ENGINE

2-3TAOKE ENGINE

* Space the side rail gaps 40 mm (1.6 in} or more apart as
L

shown, _J

)} ———~ TOP RI

RING

OIL RING

(=

GAP

MARK

NG

~ SECOND

SPACER

—
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CYLINDER/PISTON

2-stroka Engines:
Clean the piston ring grooves,

Lubricate the piston rings and ting grooves with clean 2-stroke
oil.

Install the piston rings on the piston with the marks facing up.

NOTE

| + Do nat confuse the top and second rings. Be sure to in—_l
stall them in the Proper grooyves. '

* Some 2-stroke engines use an expander ring behind the

l sacond ring. N

tn 2-stroke angines, the piston has locating pins that hold the
Piston rings away fram the intake and exhaust parts,

Align the piston ring end gaps with the locating pins.
Check the fit of each Fingin its graove by pressing the Ting into
the groove. Maka sure that it is flush with the piston at several

points around the ring.

If the ring rides on the locating pin, it
assembly.

s damaged during

PISTON INSTALLATION

Coat the needle bearing (2-stroke engine only} and piston pin
with the recommendad oil.

Lubricate the piston pin,

4-STROKE ENGINE: Malybdanum salution

2-SYROKE ENGINE: Recommended engine pil

NOTE

| » Place a clean shop towel over tha crankcase to pravent
the clip from falling inta the crankcase,

Install the needte bearing into the connacting rod.
Install the piston and insert tha piston pin.
NOTE

* The mark that is stamped on the piston head should be
tacing the correct direction.

| “IN" MARK: TO INTAKE SIDE
i “EX' or A" MARK: TO EXHAUST SIDE

install new pistan pin ciips.
CAUTION

* Always use new pfston pin clips. Reinstalling used piston
pin clips may lead to serious engine damage.

NOTE

+ Tske care not to drap the piston pin clip into thej-
crankcase.

* Set the piston pin ¢lip in the groove proparly,

'l * Do not align the clip’s end gap with the piston cutout. ;

2-STRAOKE ENGINE

—

TOP RING .
SECOND E
RING

EXPANDER /

\_

MARK

2-STROKE ENGINE LOCATING PINS

—

4-STROKE ENGINE

E PISTON

PIN

NEEDLE

I BEARING J

PISTON
PIN CLIP

CuTouT |

SHOP TOWEL , |

Date of issue: Sep.. 1988
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CYLINDER/PISTON

CYLINDER INSTALLATION

Make sure that the pistan ring end gap s correct,
Install a new cylinder gasket and dowel pins,

Coat the cylinder wall with clean engine oil and install the
cylinder.

NOTE
* Route the cam chain through the cylinder.

Lt Be careful not 1o damage the piston rings. J

Single cylindar:

Install the eviinder over the pistan whiie compressing the
piston rings by hand.

Multi cylinder:

Position the piston at T.D.C. and install two pistan bases to
hold the 2/3 pistons.

Comgpress the rtngs with the piston ring compressor and install
the cylinder,

Paralle!l four cylinders:
First install #2/3, then #1/4.

[SINGLE CYLINDER

10-10
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11. CLUTCH

SERVICE INFORMATION 1141 CLUTCH INSPECTION 11-10 ‘
TROUBLESHOOTING 11-1  HYDRAULIC CLUTCH SYSTEM -
SYSTEM DESCRIPTIONS 11.2  SERVICE 11-27 J

SERVICE INFORMATION

® Cluteh maintenance can be dune with the engine in the frame.

® Hefer to the Madel Specific manual for removalfinstallation of the crankease cover and specific clutch maintananca.

® Engine oil viscosity and level have an effect on ¢lutch disengagemant. When the clutch does not disengage or the vehicie
creaps with clutch disengaged, inspect the engine oil leval befare servicing the ¢lutch system.

® On wet cantrifugal clutches, the clutch will not engage properly if the engine oil contains additives such as molybdenum
disulfied. Qils with a molybdenum disulfiad additive tend to reduce clutch friction.

TROUBLESHOOTING

Clutch lever too high

* Damaged, kinked or dirty clutch cahble
» Damaged cfutch lifter mechanism

* Faalty cluteh lifter plate bearing

* Sticking cluteh slave cylinder pistan

* Clogged hydraulic system

Clutch will not disengage or motarcycle creeps with clutch

disengaged

* Too much clutch lever free play

* Warped plate

« Loose clutch lock nut

~ (il levet tao high, impropar oil visgosity ar oil additive
used

* Air in hydraulic system

+ Low fluid level

* Hydraulic system leaking or clogged

Ciutch slips

* Clutch iifter sticking

* Worn clutch discs

« Weask clutch springs

* No clutch lever free play
* Hydraulic system cloggad

Date of Issue: Sep., 1988
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CLUTCH

SYSTEM DESCRIPTIONS

The clutch system is to disConnect/connact the power of the crankshsft. Most clutches ace pleced between the primary
reduction and transmission. With some maodels, however, they are attached directly to tha crankshaft. The actuatian of the
cluteh can be reughly divided into twe types: the manuai cluteh controfled by the rider and the centrifugal clutch perfarming
connection/discannaection of the POwer according to engine rotation,

The cluteh contrals the transmission of power by frictional force, When the clutch is completsly disengsged, power cannat ba
transmitted to the rear wheel. When the vehicle is Started, the cluteh gradually increasss itg frictional force ang SMoothly
ransmits power to the rear wheel, When the clutch jg completely angaged, the power of the crankshaft will be diractly
transmitted to the rear whaal,

If the clutch is Rartially raleased with the engine at high rpm, the raduction in friction force causad by heat or wear in the

WET MULTIPLATE MANUAL CLUTCH
(TYPE A: QUTER PUSH TYPE)

This is the most conventional clutch type used on motorcycles. The primary drive gear of the crankshaft drives tha primary
driven gear Integrated in tha glutch outer. The clutch dise ang the ciutch outer rotate with the crankshaft, ag the claws of the
outer circumference of the ¢lutch disc are engagad with the grooves of the clutch guter,

The rnainshaft of the transmission and tha ¢luteh centar are however fixed with a Jock nut. Furthermore, the clutch center and
the clutch plate are engaged with the spline. Thus, the ciutch plates rotate with the rear wheel through the transmission,

. Y 3 P « =
KD CLUTCH ) CLUTCH ., 3 4 C),
5) o
T oot 24
3) PRESSURE

& CLUTCH

PLATE (5 BEARING i
— s e (3
- J i N
<? V7| e
3 ny --.-,. SR B
(D LIFTER P ne . _
{2 THRUST CENTER ROD . @
WASHER & CLUTCH . &
@: CLUTCH SPRING yal
0ISC DAIC
2 )] ai;
When the clutch lever is puiled in, the clutch lifter mechanism CLEARANCE

presses the pressure plata through the lifter plate, resulting in APPEARS
d gap between the disc and ths plate. The power of the
crankshaft is now not transferred to the rear whee|.

When operating the transmission gears and gradualiy relaasing
the clutch lever, the pressure plate begins to press the disc and
plate by the tension of the spring, and the discs and ths plates
begin to transmit power by sliding contact. At this time, the
vehicle will start to mave.

Whan the cluich lever is Compietaly releasad, the dises and
piates are completely caught between the pressure piate and

CONTACT

the clutch centar, and no tonger mutually slip. The power of PRESSURE.- — -
the crankshaft is thus completely transmittad to tha rear CLUTCH DISENGAGED CLUTCH ENGAGED
whae!,

Date of Issue: Sap., 1988
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CLUTCH

Judder Spring Purpose

When the clutch lever is released ta engags ths clutch, the
clutch discs and platas sometimes engage intermittently ¢caus-
ing judder or vibration to some degree.

To lessen this symptom, some models are equipped with a jud-
der spring.

The clutch discs and plates arg pressed by the judder spring
tension and each disc and plate engages smoothly,

A judder spring is not installad on matorcycies on which the

judder is not bathersome. W

SPRING SEAT JUDDER SFRING

—

Dampar Spring Purpose
When the engine is running, the combustion pressura that the DAMPER SPRING
piston raceives is applied to the crankshaft intermittently and
the ciuteh outer primary drivan gesr receives the striking foree
from every piston stroke.

Due to the puising nature of tha powver input, a damper spring
is installed between the clutch outer and primary driven gear,
¢losa ta the crankshaft,

The damper springs absorb the impact of the power pulses so
they are not transmittad through the rest of the drive lina. The
drive train is thus protected from unnecessary damagse and
overgl! vibration is reduced.

TYPE B {INNER PUSH TYPE)

The clutch lifter machanism of this type is aquipped on the opposite side of tha clutch, and is diffarent from the type A,
The push rad is installed through the mainshaft and presses the cluteh prassurs plate located outside of tha cluteh outward to
disengage the clutch. All but the above characteristic are the sameg as type A

(2; CLUTCH @) CLUTCH
CENTER DiSC

(1) CLUTCH QUTER  \+&

38 CLUTCH

ROD & BeARING SPRING

(&' CLUTCH PRESSURE
PLATE

Power transmission and opéerating principle are ths same as typa A (see page 11-2).

Date of Issue: Sep., 1988 1 3
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CLUTCH

ONE-WAY CLUTCH SYSTEM
{TYPE C: INNER PUSH TYPE WITH BACK TORQUE LIMITER MECHANISM)

On rapid downshifting from high RPM, the compression braking forces crestad by the engine can exceed the rear wheel's
traction; the engine becomes s rear whesl brake. This can cause mumantary lockup of the rear wheel — untl the Compression
braking force drops below the leval necessary 10 make the rear tire break traction. If multiple downshifts are made, the result

traction,

CLUTCH HUB, INNER .
thas splings) L

ONE-WAY SPRAG
CLUTCH
{spiinad to mainshaft)

CLUTCH HUB, QUTER

{no splinas but receives
power via the one-way
$prag clutch)

INNER PORTION
{Always [ocked during
deceleration. )

OUTER PORTION
{Can slip during
deceleration, )

The major difference between this system and a convantional
clutch is a two-pioce clutch hub, inner and auter. in addition, SPRAG CLUTCH CLUTCH HUB,
the outer portion of the cluteh hub, that which controls the
majority of the clutch plates and discs, is drivan by a special
one-way sprag clutch,

The inner portion of the clutch hub is splined to the transmis-
Sion’s mainshaft as is normal. But it only controls about two-
fifths of the clutch plates and discs, This portion of the clutch
transmits power and deceleration forces in the usual mannar,

The outer portion of the clutch hub i5 nat splined to the
transmission’s mainshaft, It contrals abaut three-fifths of the
clutch piates and discs., This portion transmits power when the
sprag clutch is locked up, such as during normal acceleration,
cruising, end deceleration. But it wil slip during high RPM
deceleration.

OPERATION:

When the transmission is downshifted from high RPM, it
¢auses a backloading at the clutch because of the forces
generated by the engine’s compression braking effact. If these
farces approach that which will cause the rear whesi to lock
up. the one-way cluteh will disengage the outer partion and
allow the inner portion to slip. It will do this to a dagree that
allows the rear wheel to maintain traction while maintaining
the highest effact of engine braking. So rather than being a
harsh ON or OFF mechanismn, the one-way clutch determines
the correct amount of slip for aach situation, all the while
maintaining maximum possible engine braking effect,

1 1 4 Date of Issyug: Sep.. 1988
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CLUTCH

* OPERATION

During acceleration, cruising and normal decaleration,
power is transmitted through the ciuteh in the normal man-
ner: Clutch auter — plate -~ dige — sprag clutch —
mainshaft.

CLUTCH
HuB, QOUTER
ina splinest
CLUTCH
HUR,
INNER SPRAG
[spline dl CLUTCH

— g SPRAG
- . ~ L. CLUTCH
MAINSHAFT INNER
RACE
(splined)
* POWER FLOW DIAGRAM
L CLUTCH OUTER |

| .
CLUTCH PLATE | CLUTCH PLATE

When thare is a backloading on the clutch caused by the
rear wheal nearing lock up, the sprag clutch will slip just
enough to prevent the wheel from locking without losing
the benafit of maximum engine compression braking.

MAINSHAFT

3 ,-'I\_]_,'I'I.f

SPRAG
TE {1757 cLuTceH
b T INNER

. [y RACE
CLUTCH g Isplined|
HUB,
INNER g gy

, o
}53\ These platesidiscs will
4 slip during backloading,

CLUTCH

. 4,

[ cwtenoise | [

CLUTCH DISC

4
= CLUTCH HUB, OUTER

¥

J

| _SPRAG CLUTCH

'
I
|
|
|

[[CLUTCH HUB, INNER |

. SPRAG CLUTCH INNER RACE |

[ MAINSHAFT |

~—- ORDINARY POWER FLOW

-.-—— BACK LOAD
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CLUTCH

TYPE D {(CRANKSHAFT MOUNTED}

Clutch outer is on the crankshait

3 CLUTCH &) DRIVE
PLATE PLATE
@& CLUTCH
i1 PRIMARY {2) SET RING DisC & CLUTCH
DRIVE GEAR SPRING
£3 LIFTER
ROD
(7 PRIMARY =Gl =
ORIVEN \
GEAR {1y BEARING
@'J CLUTCH 8 LIFTER
L4
OUTER LOCK NUT PLATE

Power Flow Diagram

CRANKSHAFT .l

L _
[mamsharT

DRIVE PLATE PRIMARY DRIVEN GEAR

CLUTCH OUTER PRIMARY DRIVE GEAR

CLUTCH PLATE CiLUTCH DISC

« Clutch springs are relsased — clutch is engagad

L » Clutch springs are compressad =+ clutch is disengaged —‘

CLUTCH LEVER
OPERATION:

Clutch lever is Lifter rod, liftar

Clutch outer js
pulled ———— - plate arp——

depressed
depressed
Clutch jevar is Lifter rod is Cluteh springs
released releasad

are raleased

—

CLUTCH DISENGAGED

CLUTCH ENGAGED

Clutch springs

Clutch outer is
pushed gut

Clearances ap- Ciutch

T ™ are compresssd —paar betweson ——a disengaged

plate and disc

Disc is con-
tacted to plata

Clutch
engagad

11-6
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CLUTCH

WET MULTIPLATE CENTRIFUGAL CLUTCH

The centrifugal clutch gchievas g connection/disconnection of the clutch by the centrifugal farce appiied on the clutch rotated
by the crankshaft, With this mechanism, the vehicle will not start when idling, because the centrifugal force is less and the
clutch is disengaged. Howaver, as the rotation of the engine increases, the clutch will be engaged and the vehicle can be
moved without manyal aperation of the ¢luteh.

When the centrifugal clutch

TYPE A: SHIFT CLUTCH COMBINED

The centrifugal and shift clutches are combined to be mounted to the crankshaft,

&) CLUTCH (€ CLUTCH
‘9 DRIVE | WEIGHT PLATE
. B CLUTCH @ CLUTCH
@ CLUTCH CENTER DISCs
SPRING 7 DRIVE
(3 PRIMARY
2 CLUTCH gELVREN

QUTER

o 24
) DAMPER ——wa e d
W SPRING s ) SET RING
= o D PRIMARY
DRIVE GEAR
i34 CLUTCH
LEVER
i3 CcLUTCH .
LOCK NUT (&
SHIFT LIFTER
J5 BALL il MECHANISM
RETAINER @ LIFTER PLATE

{15 BEARING

At low engine speeds, the centrifugal forca applied on the
clutch weight is less. The weight doas not work, and a gap

exists batween the clutch pilates a
dissngaged.

CLUTCH PLATE
\ CLUTC

nd discs. The clutch is

H DISC

CLUTCH QUTER

When tha engine speed is

increased, the centrifugal forge

applied ta the clutch weight increasas. The weight moves

outwards and presges the
discs therefore clossly
crankshaft will ba transmi

clutch plate. The plates and the
join and the power of the
Tted to the primary drive gear,

CRANKSHAFT CLUTCH WEIGHT
PRIMARY
DRIVE GEAR b
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CLUTCH

In some cases, a roller is usad instead of a ciutch weight be- | 1
tween the drive plate and the ¢lutch plate. In this type, cen- DRIVE PLATE
trifugal force shifts the raller to tha outside of the drive plata,
causing tha prassure on the clutch plate to engage the clutch,
CLUTCH PLATE
INCREASE PHESS
CENTRIFUGAL
FORCES
L ROLLER
GEAR SHIFT LIFTER BALL RETAINER LIFTER CAM
Whan the shift pedal is oparated. the rotation of the gear shift
spindle rotates the liftar cam through the clutch lever,
When the lifter cam is rotated, the ball posttions of the ball re-
tainer and the lifter cam are dislocated, causing the liftar cam
to hift for the distance shown in the figure {(a) and the prassure
pfate is pressad. LIFTER CAM
d
Y= , 7
_j_//""’ /Q ;‘/.’
‘;J > |
L — J
When the pressure plate is pressed, the clutch outer cantracts CLUT-CH
the spring and the whole clutch suter is pushed inwards. OUTER
At this tima, even though tha ciutch weight is closely joined ta C eLUT
the disc and plata, a gap will exist between ths disc and plate SPRIN%H
from the motion of the clutch outer, and tha clutch is then
disengagsd.
LIFTER
PLATE
1 L —
o —— N 4 SV
L J
As the pedal is released after complstion of shifting gesars, the
lifter cam returns to its original position. When the clutch outer
returns to its ariginal positian by the tension of the clutch
spring, the disc and the plata closely join again, and the cluteh
is then engaged.
]
Date of Issue: Sep., 1988
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TYPE B: SEPARATED SHIFT CLUTCH

the same as with the Manual clutch, The gear shift lifter mechanism is the same ag thar of the combineaq type doscribed in the
Previous section.

(€ CLUTCH
ENTER
) 3 CLUTCH & CLUTCH
& LIFTER ~ | pek NUT DISC & CLUTCH i7; PRESSURE B CLUTCH

PLATE PLATE
{1) BEARING

SHIFT
CLUTCH

)=t

CENTRIFUGAL
CLUTCH

= o % CLutchH
SPRING G ORUM

OPERATION PRINCIPALS

* Centrifugal operation; refer ta bajt automatic transmissioq.
* Lifter mechanism of change System; refer to wet multiplate centrifugal clutch {Type A).
* Clutch mechanisny of changg SYStem: refer to Wet multiplate centrifugal clutch Type A},

Date of Issue: Sep., 1988 1 1 9
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CLUTCH

CLUTCH INSPECTION
CLUTCH LIFTER DISASSEMBLY/INSPECTION

{Fype A and a part of Type B)
Rernove the crankcase cover (Refer to Model Specific manual),

Remove the lifter rod and return spring.
It & spring pin is used, drive out the pin using a pin driver.

Remove the lifter shaft from the crankcase covar,

Chack following:

- lifter rad for bending

*+ needle bearing for play or demage

* dust seal for damage

* return spring for damage or weakness

(Type D)
Remova the right crankcase cover (see the Model Specific
manual},

Remove the screws and lifter cover,

Asmove the following:

* Stopper pin and lifter arm
= Scraw and set plate

= Lifter plate and lifter rod

LIFTER ARM

SPRING PIN

RETURN SPRING

DUST SEAL

NEEDLE BEARING

LIFTER COVER ]

SCREWS

LIFTER
ARM STOPPER

LIFTER ROD .

LIFTER
PLATE

SET PLATE

11-10
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CLUTCH

Check the following:

* Lifter arm, for straightness

* Return spring for weakness

* O-ring, for damage

+ Siiding surface of the lifter arm, for abnormal wear or
damage,

CLUTCH REMOVAL/DISASSEMBLY

{Type A)
Loosen the clutch spring bolts in a crisscross patternin 2 or 3
staps.

femove the chutch spring bolts, lifter plate and clutch springs.

If the clutch is secured with & staked lock nut, unstake the nut.

Remove the lock nut and iock washer using e special toal,

If 3 snap ring is used:
Remove the snap ring and clutch assembiy,

(Type B}
Loasen the clutch spring bolts in a crisscross patternin 2 ar 3
steps.

Remavae the clutch spring bolts, pressure plate and cluteh
springs.,

NOTE

* Hydraulic Chriches: To protect the clutch system fmmﬁ
air contamination slowly squeeze tha clutch lever im-
mediately after removing the pressure plate, then tie the
lever to the handiebar grip. J

RETURN
SPRING

CLUTCH SPRING

LIFTER PLATE

\ (375ac) LOCK NUT WRENCH
3 i J'

CLUTCH CENTER
HOLDER

PRESSURE —l
PLATE

CLUTCH SPRING
BOLT
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CLUTCH
Removae the liftar rod, push rod, discs and cluteh platas. PUSH
ROD_ -~ - ~. |
NOTE N / 2 |
|—- Some maodels have a stggl ball betwsen the lifter and | ."{ §-C / |
ush rods, I e
|_Bush o — — ! 2!
L
Remove judder Spring and spring seat if they are installed. ‘ A DISCS,
* / PLATES, |
2~ JUDDER SPRING
N AND SPRING
' SEAT
LIFTER ROD

If the logk nut is staked ta the mainshaft, unstake the lock nut
and remaovae it.

Remave the lock washer,

Remove tha clutch center and clutch outer.

(Type C)

Remave the set ring, litter plate, lifter rod and bearing.

Slowly squeseze the cluteh |ever
the cluteh lifter plata, then tie the lever

immediately aftar removing
ta the handlebar,
CAUTION

*  Ambiant air can contaminate end
| system,

may damaga the cIutn::hj

Shift the transmission inta top gear and apply the rear brake.
Remova the lock nut.

NOTE

r - - - Ny

* If the engine is not in the {rame, shift the transmission in.
10 top gear and hold the drive sprocket using the univer-

| sat hoider (07725--0030000). ]

Remove the loek washer, clutch Spting set plata, elutch spring
and washers,

= mERLUTCH CENTER

STAKED |

_AND LOCK
WASHER

LIFTER ROD

AND LOCK WASHER..., \ (z360) LOCK NUT |

=5

. - T

— ——">WRENCH
&R

CLUTCH
SPRING
SET PLATE

CLUTCH SPRING AND WASHER
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CLUTCH

— Remave the clutch pressure ptate, clutch plates and discs.

Remave clutch center B and the one-way clutch as an
assembly,

Remova clutch center A, the washer and the clutch outer,

Remove the clutch outar guida.

(Type D)
flermave the lifter, spring and off through guide.
Remove the screws, clutch outer cover and gasket.

-

CLUTCH
PLATES

PRESSURE
PLATE

[~ ]

CLUTCH CENTER B AND
ONE-WAY CLUTCH

WASHER CLUTCH j

CLUTCH

CLUTCH
CENTER A OUTER
N—
CLUTCH QUTER COV

ER - SCREW

LIFTER
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CLUTCH

Straighten the lock washer tab,

Hold the clutch outar using tha clutch outer holder,
Remove tha lock nut using the lock nut wrench.
Remove lock washers A and B: discard washer B,

NOTE
LY Replace lock washsr

B whenever it is remaoved.

-

K

Remove the cluteh assembly from the crankshaft,

Aemove the Shap ring and
mainshart,

primary driven gear from tha

Remove the clutch center
crankshaft.

guide and coMar from the

Remave the damper sptings from the cluteh outer.

—~

—
5 TUOLI

CLUTCH OUTER
HOLDER

T T LQOK WASHER A gy
ST RSN T

ke v
R, (&

'

v 7
¥ | ety

LOCK w
B
i (Replace)

s To5.)
LOCK MUT
WRENCH

SHER

—

COLLAR
GEAR

q

DAMPER SPRINGS

-1
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CLUTCH

Install the primary drive gear onto the clutgh assembly and
compress Lhe clutch springs using the clutch spring com-
prassor, then remove the set ring.

5 roou I

CLUTCH SPRING COMPRESSOR 079600110000

Loosen and remove the tool, then disassemble tha cluteh,

CLUTCH INSPECTION

Lifter Plate Bearing {Type A, B, C, and D}

The lifter plate bearing inner racs is loaded by the lifter rod
whan the clutch is disengaged. Inner bearing raca damage ef-
fects the clutch operatian.

Turn the bearing inner race with your finger, and check that
the bearing turns smoothly and quietly without play,
Also check that the outer race fits tightly in the lifter plate,

Clutch Outer {Types A, B, € and D)

*« Check the primary driven gear teeth for wear or damage,
replace as necessary.

* Check the slots of tha clutch outar for nicks, damage or
weaar from the clutch discs; replace as necessary.

Ciutch Quter Guide, Needle Bearing (Types A, B and C}

* Measure the 1.D. and/or O.D. of the ¢lutch outer guide.
Replaca if the service limits are excended.

* Check the needle bearing for damage or exessive wear:
replace if necessary.

(E590:) CLUTCH SPRING COMPRESSOR _|

PRIMARY

SET RING DRIVE GEAR ]

LIFTER PLATE

PRIMARY
DRIVEN GEAR
CLUTCH
OUTER
GUIDE |~ ——|
-

NEEDLE BEARING
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CLUTCH

Clutch Disc (Typas A, B, C and D)

* Check the clutch disecs for scorng or discoloration: roplace
as nacessary,

* Measure the disc thickness and replace the discs if the ser-
vice limit is exceeded.

NOTE

* Replace the clutch discs and plates as a sot, J

Clutch piate (Typas A, B, C and D}

* Chack the clutch plates for warpage or discoloration;
replace if necessary,

* Check for plate warpage on a surface plate using 2 feelar
gauge; replace if the sarvice limit is exceaded.

NOTE
I, Warped clutch plates prevant the clutch from disengag- |
ing properly. J

Clutch Center
Check the clutch centsr for nicks, grooves or abnormal wear
from the clutch platss; replace as necessary,

NOTE

- : : i
e A da_maged clutch center causes engins noise. _]

Lifter Push Rod {Types B and C)

Check tha push rod for trueness or damage; repiace if
necesgsary.

If there is a stee! ball batween the liftec rod and push rad,
check ths ball for wear or damage; replace as ngcessary,

FEELER GAUGE

CLUTCH
PLATE

CLUTCH
CENTER

PUSH ROD

STEEL BALL

-—
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CLUTCH

Juddar Spring, Spring Seat

(Types A and H)

Check the judder spring and gpring saat for defarmation, war-
Page or damage; replaca as necessary,

A damaged or warped spring sest will causa the judder spring
to be pressed uneveniy,

A damaged judder spring also causes the waak contact bet-
ween the dises end plates or uneven dis¢/plate cantact.

Mainshaft
[Typas A, B and C)
Measure the mainshaft 0.D. at the sliding surface, if the clutch

outer guide slides on the mainshaft,

Replace the mainshaft if the sarvice limit is exceeded.

Clutch Spring

(Types A, B and D}

Measure the cluteh spring free langth; replace the springs if
the measurement is not within the sarvice limit.

NOTE

* If the vehicle has been used for a long time, the elutch |
spring free langth will ba shorten, because the cluteh
springs are comprassed while the clutch is disengaged.

tact evenly with the clutch plates.

Cluteh Spring

{Type C})

Measure the free haight af the ¢clutch spring: replace the spring
it the measurement is lower than servige limit.

JUDDER SPRING

SPRING SEAT

MAINSHAFT J

*+ Replace the clutch 5prings as a set so that tha discs con- J

CLUTCH SPRING

Date of Issue: Sep., 1988
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CLUTCH

One-Way Clutch [(Typa C)

+ Check ths inside surface of clutch center B for abnormal
wear of damage; replace as necessary.

* Measure the 1.D. of clutch canter B. Replace if the sarvice
limit is exceeded.

* Check the outside surface of the ane-way clutch inner for
abnormal wear, replace if necessary.

* Measure the O.D. of the one-way clutch inner. Replace if
the sgrvice limit is exceeded.

« Chack the sprag for damage or excessive wear, replace if
necessary,

Reassemble the one-way clutch as follows:

* Install the sprag into the clutch center B, with the flanged
side facing up.

* Install tha ¢luteh inner into the sprag by turning it in the
specified direction with the groove facing up.

Hald the cluteh inner and turn clutch center B as shown and
check that tha clutch center turns in the specified direction but
Aot in the npposite direction. Raplace the one-way clutch if the
clutch eenter turns in both directions,

Primary Drive Gear {Type D)
Check the drive gear grooves far nicks or wear causad by
the clutch plates: replace as necessary,

* Msasure the |.D. of tha primary drive gear. Replace if the
service limit is exceeded.

L

i

.
ONE-WAY CLUTCH INNER CLUTCH CENTER B |

ONE-WAY CLUTCH

l GROOVE

PRIMARY DRIVE GEAR

IL-._-..1
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CLUTCH

Clutch Center Guide, Coftar [Type D)
Measure the 1.0. andior 0.D. of the clutch canter guide at

the sliding surface.

Replace the guide if the service fimit is exceeded.

Measura the |.DY. and/ar height of the collar: replace if tha

service limit is exceaeded.

Crankshaft (Type D)
Measure the 0.D. of the crankshaft at the ¢lutch center guide
sliding surface, replace if the service limit is exceeded,

CLUTCH REASSEMBLY

(Type A)

install the needle bearing or clutch outer guide onto the
mainshaft.

Ihstall the clutch outaer onte the mainshait,

NOTE

+ If the pump drive sprocket is installad on tha mainshaft,—|
align the holas ef the clutch cuter with tha pins on the ail ;
pump drive sprocket.

» If the primary driva gear is tha anti-backlash type, install
the clutch outer onts the mainshaft while moving the
drive sub gear to align the two gear tagth using a |
screwdriver. Take cara not to damage the gear teeth.

Install the thrust washer (if used).

CLUTCH
CENTER

GUIDE

Oate of Issue: Sep., 1988
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CLUTCH

Coat the clutch discs and plates with ¢lean oil,

Install the pressure plate, discs, plates and elutch center onto
the mainshaft in the order shawn, If a judder spring is used, in-
stall the judder spring and spring seat as shown below.

NOTE

= The disc that is installed against the judder spring has a I
larger 1.0, than the other discs.

» If the splinas of the cluteh center cannet ba aligned with
the mainshaft splines while installing, change tha i
transmission into any gear position and turn the rear
wheel to ease installation.

Make sure that the clutch center is installed completely; the
graoves of the clutch center must align with the tabs of the
pressure platgs.

If the clutch is secured with a lock nut;

install the lock washer onto the mainshaft with the
“QUTSIDE’” mark facing outside,

tf there is no mark, install the lock washer with the convex sida
facing out,

Install the lock nut and tighten it to the specified torque.

NOTE

| = Use a new lock nut if the lock nut was staked. ]
* Face the chamfered side of the lock nut inward If tha |
L lock nut is chamfarad.

* {f a snap ring is used:

Set the snap ring into the groove in the mainshaft with the
chamfered side inward. Turn the s$nap ring to ba sure that it is
seated in the groove,

I_ PRESSURE PLATE

CLUTCH
CENTER

DISCS AND PLATES

Disc

SPRING SEAT

JUDDER
SPRING

CLUTCH CENTER

PRESSURE PLATE

i
_;‘CHAMFERED

T EDGE
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CLUTC

H

Tighten the lock nut to specified tarques using a special tool.

Whare a staked lock nut is used:
Stake the nut ta the mainshaft.

NOTE

* Replace staked-type lock nut, if the old staked area of
the nut aligns with the graove of the shaft after tighten-
ing the nut to specifiad torqus.

* Ba careful not to damage the shaft whan staking the lock
nut.

* Make sure that the peen paint covers at least 2/3 of the
width of the mainshaft grogve.

Set tha bearing in the lifter plate, than instali the clutch springs
and the lifter plate,

Install the clutch spring boits and tighten themn in & crisscross
pattern in 2 or 3 steps.

iType B}

Install the clutch auter guide, needle bearing and clutch outer
{see page 11-19).

Install the clutch center.

Install the lock washer and lock nut (sea page 11-20}.

Tighten the lock nut using the special toal to hald the ¢lutch
centar,

Stake the lock nut if necessary.

LOCK NUT WRENCH

(£ra60) CLUTCH CENTER HOLDER

FEEN POINT

CLUTCH SPAING |

LIFTER
PLATE

OUTER
’ CENTER

El TDOLI
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CLUTCH

Coat the clutch plates and discs with clean engine qil,

Install the judder spring seat and spring, discs and ciutch
plates,

NOTE
[ * The ludder spring and spring seat should bs installed as

shown, _
I '+ Tha disc that is installed against the judder spring has aJ

| larger L.D. than the ather discs.

Coat the push rad with greasa and install it into the mainshaft.

Instali the lifter rod {and steel ball, if removed).

Instalt the bearing in the lifter plate, then install the Clutch
springs, pressure plate, washer{s} and clutch spring balts,

Tighten the clutch spring bolts.

iType C}
tnstall the cluteh outer auide, naedle bearing and clutch auter

[see page 11-19).

Install ¢lutch center A and the washer,

CLUTCH

JUDDER SPRING
SPRING SEAT

LIFTER DOD

SPRING, WASHER
AND BOLT PRESSURE

PLATE

BEARING

CLUTCH CENTER A

o~
e

in

WASHER
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CLUTCH

Install the clutch center B, the one-way clutch and ong-way
clutch inner as an assembly onto the clutech outer.

NOTE

- Seepage 11-18 for one-way clutch assembiy, |
* Make sure that the one-way cluteh is installed correctly |
by turning clutch center B. The clutch canter should turn

‘ in the specified direction freely and should not turn in the
opposite direction, J

Coat the clutch plates and dises with clean engine oil and jn.
stall them in the cluteh outer and on the clutch center.

NOTE

* Two discs have different dgroove pattarns than the cther_]-
discs. tnstall thase two in tha SECOND and THIRD disc
positions (from the mainshaft),

* Do not move cluteh center B after installing the discs and

L clutch plates. J

Install the pressure plate.
Install the washers, clutch spring and set plate.

NOTE

* Install the clutch spring with concave side toward thej
inside. |

Instal the lack washer and lock nut (see Page 11-20},

Put the transmission in top gear and epply the rear brake. Then
tighten the lock nut to the specified torque.

NOTE

) .
[ * Ifthe engine is notin the frame, shift the transmission in-
to tap gear, hold the drive sprockat with the universal
halder, and tighten the lock mut.

CLUTCH CENTER B, ONE-WAY CLUTCH AND
ONE-WAY CLUTCH INNER

SECOND AND THIRD DISC (Different-groove patmm

PLATES AND DISCS

FRESSURE
PLATE

CLUTCH
WASHER SPRING

LOCK WASHER AND LOCK NUT
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CLUTCH

Coat the push rod with grease and install it in the mainshaft.

Instail the lifter rod.
Untie the ¢lutch lever from the handlebar,
Install the bearing onto the liftar plate.

Install the lifter plate and secure it with the sat rng.

(Type D)

install the clutch springs on the clutch outer.

Assemble the drive plate in the clutch outer.

Install the clutch disc, clutch plate and primary drive gear.

Compress the cluteh springs with the clutch spring com-

pressor, then install the set spring in the groove of the ¢lutch
auter,

Hemove the tool,

|
CLUTCH SPRING COMPRESSOR 07960 —-0110000

Sy PUSH ROD
- HIETER ROD

L= N o 'J:_i"—:-\___"'@
S i - - 5%
LIFTER PLATE BEARING
AN
CLUTCH SPRINGS
i ]
DRIVE PLATE
PRIMARY
CLUTCH PLATE DRIVE GEAR

CLUTCH DIsC

CLUTCH SPRING COMPRESSOR

PRIMARY
SET RING DRIVE GEAR

—
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CLUTCH

Install the clutch damper springs,

Install the collar and clutch center guide anto the crankshaft,

Install the primary driven gear onto the mainshaft and securs it
with 3 snap ring.

Instail the clutch assembly onto the crankshaft,

Install & new lock washe: B ltongued washer] onte the
mainshaft.

NOTE

; 1
r. Replace lock washer B with new one whenaver it is .

removed,

Install lock washer A with the “OUTSIDE" mark facing out-
side. If there is no mark, install the lock washer with the con-
vex side toward the outside.

Install tha lock nut with the chamfered sdge toward the inside.

Hold the eluteh outer using a special holder tool and tighten
the lock nut to the specified torqus,

Bend the tab of lock washer 8 up into the lock nut groove,

NQTE

-
* I the tab and groave aren't aligned, turn the lock nut in |
the tightening direction to align; do not loosen the nut to
set the locking tab.

'l_f,
DAMPER SPRINGS N
PRIMARY DRIVEN COLLAR
GEAR
CLUTCH
SNAP RING CENTER GUIDE
“'OUT SIDE' MARK _|

LOCK WASHER B

5 rooL I

=="i§ CLUTCH QUTER

LGCK NUT
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CLUTCH

Install a new gasket onto the cluteh outer,
Install the cluteh outer cover and tighten the mounting screws.

Install the liftar, spring and oil through guide onto tha clutch
assembiy.

CLUTCH LIFTER REASSEMBLY

{Typa A and a part of type B)
Coat the lifter arm and dust seal with grease.

Install the lifter arm and return spring.

Drive in a new spring pin using a pin driver until the pin does
not interfare with the lifter arm.

Reset the return $pring in the place.
Install the lifter rod into tha cutout in the kifter arm.
Install the erankcase cover {see the Model Specific manualy.

(Type D}
Cuat the lifter arm with qrease.

Replace the O-ring with new one, and install the return spring
and lifter arm in the crankcase cover.

Install the stopper pin into the pinhole an the crankcase cover,

install the lifter plate and set plata, then tightan the screw,

Install the lifter rod by aligning the boss of the lifter rod with
the groove in the ¢rankcase cover.

Install a new gasket and the clutch lifter caver. Tighten the
SCrews.

Install the crankcase cover {see the Model Specific manuai).

LIFTER

©
A

SPRING
OIL THROUGH
GUIDE |
LIFTER :
ARM SPRING <

_—_(._L_,_.-'-'_":-”

7" "PIN DRIVER

A} "

[ SPRING PIN ]

QIL SEAL |
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CLUTCH

HYDRAULIC CLUTCH SYSTEM SERVICE
FLUID REPLACEMENT

Before ramoving the reservoir cover, turn the handlebar until
the raservair is level,

Place a rag over painted, plastic or rubber parts whenaver the
systéem is serviced.

Removs the reservoir cover, diaphragm cover and diaphragm.

CAUTION
-r « Spillied fluid will damags painted. plastic er rubber pans.—‘

Connect & bieed hose to the bleed valve,

Laosen the bleed valve and pump the clutch lever,

Stop aperating the fever when no fluid flows out of the hleed
valve,

Refill with the same type of fluid from an unopaned container.
Da not allow foreign materiai to enter the system when refill-
ing the resarvoir.

* Using the wrang fluld will cause loss of beaking |

efficisney,
* Contaminated fluid can clog the $ystam, causing a lags
of braking ability.

Ceonnect the brake bleader to the blaed valve,
Pump the brake bleeder and loasen tha bleed valve.

Add clutch fluid when the fluid leval in the master cylinder
reservoir is low,

Repeat above procadure until air bubbles do not appear in the
bleed hose.

NOTE

* Be sura the fivid reservair is parallel to the ground befme—‘
removing the cover and diaphragm.
L If air enters the bleeder from around the bleed valve

threads, seal the threads with teflon tape.

RESERVOIR COVER {

BRAKE BLEEDER
(COMMERCIALLY AVAI|LABLE)

If the brake bleeder is not available, perform the fallowing
procedure.,
Connect a bleed hose to the bleed valve,

Loosen the slave cylinder bleed valve and pump the clutch
lever.

Stop operating the laver when no fluid flows out of the bleed
valve,

Close the bleed valva. Fill the reservoir, and install the
diaphragm,

Pump up the systam pressure with the lever until thare are no
air bubbles in the fluid flowing out of the raservoir smali hole

and lever resistance is felt,

Than bleed the system,

BLEED MOSE

BLEED VALVE

Date of i{ssue: Sep., 1988
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CLUTCH

AlR BLEEDING

1] Squeeze the clutch lever, open the bleed valve 1/2 turn
then close the valve.

NOTE

|—- Do nat release the ¢clutch levar until the bleed valve has |

' bsen closed. |
+ Check the fluid leve! often whils bleeding the system to

prevent air from being pumped into the system. I

2} Release the clutch lever slowly and wait several seconds
after it is fully raleased, hefora repeating the procedure.

Repeat the abova procedures until air bubbles no longer appear
at the end of the hose.

Tighten the blesd valve to the specified torque.

Fill the ¢lutch fluid raservoir to the upper level.

Instafl the diaphragm, diaphragm cover and reservoir cover.,

CLUTCH MASTER CYLINDER

Remnval.fbisassembly
Place a rag over painted, plastic or rubber parts whenever the
system is serviced.

CAUTION
_IT Spilled fluld will dama ge painted, plastic, or rubber parts.—l

Disconnect the clutch switch wirtes, and remova the clutch
hose bolt and two sealing washers,

Caver the end of the hose with & cfean rag to prevent con-
tamination of the system. Then securs the hose to the
handlabar,

Remove the holder bolts and holder, then remove the master
cylinder from the handlebar.

Hemove tha cluteh lever pivot bolt, nut and clutch lever,

Remove the push rod and boot.

UPPER LEVEL

DIAPHRAGM —|

BLEED VALVE

HOLDER

HOSE BOLT

SEALING WASHERS

CLUTCH LEVER

BOOT

| pUSH ROD
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CLUTCH

Remove the snap ring from the master cylindar,

SNAP RING PRIERS 07914 —-3230001 or

equivaient tool
commercially available

Remove the washer, piston/secondary cup, primary cup and
spring from the master cylinder body.

Replace the master piston componants as a set.

CAUTION

[- Replacing individual master piston components can
causg clutch systam failure.,

Inspection

Check the primary ¢up and secondary cup for wear, damage or
deterioration and replace as necessary,

Measure the master piston 0.D., raplace if the service limit is
exceeded.

Check the master cylinder for scoras or nicks and replace as
necessary.

Measure the mastec cylinder 1.D. in X and Y directions; replace
if the sarvice limit is exceeded.

NOTE

+ QReplace the piston, Spring and cups as a set. _f

SNAP RING

SNAP RING
FLIERS

WASHER
BOOT

Sy

PISTON/SECONDARY CUP SNAP RING

S—
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CLUTCH

Assembly/installation
Clean all parts thoroughly,

Coat the primary and secondary cups with clean brake fluid

bafore assembly.
Install the spring in the mastar cylinder with the small end ott,
Install the primary ¢up and pjston!semndary cup.

CAUTION

*+ Allowing the lips t6 turn inside ouahen instalfing the—|
cups will rasuht [n brake system failure.

Install the washer and snap ring making sure the shap ring is
seated firmly in the groove,

°5 1uOLi

SNAP RING PLIERS 07914-3230001 or

efuivalent tool
commercially available

Install the boot and push rad.

Set the push rod end piece into the clutch faver hole. Than in.
stall the lever with the and piece over the push rod.

Screw in the pivet bolt making surg that the |aver moves
stnoathly, then tighten the pivot nut securely.

Place the master cylinder on the handlebar and install the
holder with the *“UP* mark facing vp.

Align the end of the holder with the handlabar punch mark,

Tighten the upper halder maunting balt first, then tighten the
tower balt,

Install the clutch hose with the bolt and two new sealing
washers,

Cannect the clutch switch wires to the switch terminals,
Fill the reservoir and bleed tha clutch system {page 11-28),

— 1t

L {CYLINDER

SPRING |
PISTON

SNAP RING |

SURFACE)

2

PRIMARY
cup

éc

SNAP RING

SNAP RING

PLIERS
l i
N o ]
) BOOT
o PUSH ROD
\‘R ) {
PIVOT
END
BOLE PIECE

L.

P PUNCH MARK ]
UF™ MARK HOSE BoLT

.@,SEALING WASHERS
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CLUTCH

CLUTCH SLAVE CYLINDER

Place a rag over painted, plastic ar rubber parts whenever the
system is serviced,

CAUTION
L.[T Spllled fluid will damags painted, plastic, or rubbar parts.

Remove ths slave cylinder mounting bolts and then remove the
slave cylinder from the crankcase.

NOTE

* Do not disconnect the clutch hose until the piston has !
been removed.

Inspect the pistan seals for signs of leakage.

Disassembie the slave cylinder and replace the piston saal as
required.

Place a clesn pan under the slave eylinder to cateh the draining
fluid and squeeze the clutch lever slowly te push out the
piston.

Drain the clutch fluid, Tempararily install the slave cyhindar
then disconnect the clutch huse.

Remave tha spring from the piston.
Check the piston and cylinder far scoring or seratches,

Remove the oil seal and piston seal fram the piston and discard
them.

The seals must be replaced with new onas whenever they
have been removed.

Assembly

Assembile the slave cylinder in the
disassembly.

Apply a medium grade of hi-temperature silicone greese or
brake fluid to the new pistan seal and oil seal.

reverse arder of

Carefully ssat the piston seal in the piston groove. Install the
©Oll seal. Place the piston in the cylinder with the seal end facing
out.

Install the spring in the cylinder with small end toward the
pistan.

SLAVE CYLINDER —|

HOSE BOLT

QIL SEAL

PISTON SEAL
SLAVE CYLINDER
BODY

OIL SEAL

PISTON
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CLUTCH

Make sure that the clutch lifter push rod is installed properly. [_

Install the dowel pins and a new gasket onto the slave cylinder
and install the cyiinder by aligning the push rod with the ail seal
hole.

DOWEL PINS LIFTER PUSH ROD,

Tighten the mounting bolts to the specified torgue,

NOTE

* Some models have dowel bolts instead of dowel pins to l
securs the slave cylinder positions. :

* Note the location of the dowel bolts or dowel ping for
positioning the slave cylinder.

i = Tightan the bolts in 2 or 3 steps ih 8 crisscross pattern |
starting from the dowel bolt or the dowel pin boit, J

Connect the clutch hose with the hase balt and two new seal-
ing washers, then tighten the hoss bolt ta the specified torque.

¥ SEALING WASHERS

Fill the clutch fluid reservair and bleed the ciutch system {page
11-28).
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12. V-MATIC BELT DRIVE SYSTEM

SERVICE INFORMATION 12-1 DRIVE BELT 12-5
TROUBLESHOOTING 12-1  DRIVE PULLEY 12-6
SYSTEM DESCRIPTION 12-2  CLUTCH/DRIVEN PULLEY 12-10

SERVICE INFORMATION

® Avoid getting grease and oil on the V-belt and pulley drive faces in order to prevent belt slippage.
® Refer to the Model Specific manua) for removal/installation of the left crankcase cover and specific clutch maintenance.

TROUBLESHOOTING

Engine starts but vehicle won't move
= Worn drive belt

» Damaged ramp plate

+ Worn or damaged clutch lining

Engine stalls or vehicle creeps
* Broken clutch shoe spring

Poor performance at high speed or lack of power
»  Worn drive belt
* Weak driven face spring
Worn weight roller
* Faulty driven pulley face

Date of lssue: Sep., 1988
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V-MATIC BELT DRIVE SYSTEM

SYSTEM DESCRIPTION

OPERATION

WEIGHT
ROLLER

RAMP PLATE
FACE

DRIVE FACE
MOVABLE DRIVE FACE

DRIVE PULLEY DRIVEN PULLEY

When the engine is running at low speed, the unit increases or
multiplies torque. This delivers more torque than a higher
engine speed at a greater drive ratio.

REDUCTION: LOW

GU!IDE PIN DRIVEN FACE CLUTCH

MOVABLE® AND ROLLER SPRING QUTER
DRIVEN

DRIVE PULLEY DRIVEN PULLEY

As the engine rpm increases, or the load on the rear wheel
decreases, centrifugal force on the weight rollers throws
the rollers outward. When the rollers are forced outward,
they push the movable face of the drive pulley closer to the
drive face. The result is a reduced drive ratio between the
driven and drive pulleys.

REDUCTION: HIGH

12-2
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V-MATIC BELT DRIVE SYSTEM

DRIVE PULLEY OPERATION

: 4
RTINS
X2 |\-_-/‘~ .
B A%, @

. \\\\-"p
A

WEIGHT ROLLER

RAMP PLATE

DRIVE FACE
MOVABLE DRIVE FACE

The drive pulley consists of a fixed and a movable face. The movable face is capable of sliding axially on the shaft of the fixed
tace. The ramp plate, which pushes the weight rollers against the drive face, is attached to the shaft of the drive face with a

nut.
AS SPEED INCREASES
DRIVE BELT MOVABLE FACE
RAMP PLATE f
DRIVE FACE WEIGHT ROLLER

As the engine rpm increases, centrifugal force on the w

eight rollers is increased. This pushes the movable drive face toward
the fixed face. This reduces the drive ratio by al

lowing the drive belt to run on a putley of greater diameter.
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V-MATIC BELT DRIVE SYSTEM

DRIVEN PULLEY/CENTRIFUGAL DRY CLUTCH

BALL BEARING

BALL BEARING
" CLUTCH WEIGHT

DRIVE SHAFT
CLUTCH
MOVABLE OUTER
DRIVEN
FACE

GUIDE PIN AND ROLLER

DRIVEN FACE
SPRING

The centrifugal clutch is disengaged when the engine speed is low. When engine speed increases, the rotating clutch shoes of
the ciutch weight will expand as the centrifugat force increases. In this way, the clutch is dutomatically engaged.

The drive belt is pushed out towards the drive face circumference of the drive puliey as the engine speed increases. As the
belt remains constant in length, the belt, in turn, is pulled in toward the center of the driven face, pushing out the movable
driven face and compressing the driven face spring,

By this mechanism, the diameter of the belt on the driven pulley decreases at high engine speed. When the engine speed
decreases, the belt is pulled back towards the center of the drive pulley releasing the tension on the belt. This allows the
driven face spring to move the movabie driven face toward the original position, pushing the beit back toward the cir-
cumference of the driven pulley.

In the manner described above, the reduction ratio varies with engine speed automatically, without the need to manually shift
between gear ratios.
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V-MATIC BELT DRIVE SYSTEM

DRIVE BELT
REMOVAL

Remoave the left crankcase cover {ses Model Specific manual],

Hold the clutch outer using the univarsal holder and ramove
the nut and clutch outer.

UNIVERSAL HOLDER 07725— 0030000
CAUTION

* Use tha sgpecial .wol when loosening the logk nut.
. Holding the raar wheel or raar brake will damage the final
| raduction system.

.

[(E75) UNIVERSAL HOLDER

S—

Squeeze the drive belt into the pulley groove as shown so that
it slackens enough to remove the driven pulley from the drive
shaft.

Remove the driven puflay/clutch with the drive belt in place.

Remove the drive balt fram the driven pullay groove and drive
pulley groave.

INSPECTION

Check the drive belt for cracks, pry separation and waar;
replace as necessary.

Measure tha width of the drive belt as shown.
Replace the belt if the service limit is exceeded.

NOTE

* Use only 3 genuine HONDA replacsment drive belt.
» Do not get oil or greass on tha drive belt or pulley fages.
Clean off any grease or oil hefare reinstafling.

CRIVE BELT

CLUTCH!DRIVEN PULLEY

COG

INSTALLATION

Temporarily install the driven pulley/clutch assembly on the
drive shaft,

Turn the pulley clockwise and spread the faces apart while in-
stalling the drive helt.

MOVABLE
DRIVEN
PULLEY
FACE
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V-MATIC BELT DRIVE SYSTEM

Remove the pulley assembly once with the drive belt installed.

NQOTE

F Hold the pulley faces apart preventing tham frnmj

losing.
L closing

Put the drive beit over the drive pulley.

Reinstall the driven pulley on the drive shaft with the drive belt
attached.

Install the cluteh outer and tha universal holder, Tighten the
fut to the specified torque.

UNIVERSAL HOLDER 07725—-0030000

Reinstall the laft crankcase cover {see Moda| Spacific manual).

DRIVE PULLEY
REMOVAL

Removs the Iaft crankcase cover {see Mode! Specific manual},

Hold the drive pulley face using the drive pulley holder and
remove the nut and washer,

Aemove tha drive pulley face,

4 ToOL }

DRIVE PULLEY HOLDER 07923 -KM10000

If the drive pulfey holder cannot be used, remove the cosling
fan at tha right side af the crankshaft, and hold the flywhee|
with tha univarsal hoider.

S TOouL I

UNIVERSAL HOLDER 07725— 0030000

B DRIVE PULLEY DRIVE BELT

5 TOC: l e

UNIVERSAL
HOLDER

FLYWHEEL
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V-MATIC BELT DRIVE SYSTEM

DISASSEMBLY

Reamove the movabie drive face and drive faca shaft from the
crankshaift.

Remove tha three boits attaching the mavabla drive face seal
and remove ths seal.

Remove the ramp plate.

Remove the weight rallers and the O-ring from the movable
drive face. Discard the O-ting.

INSPECTION

The weight rollers push on the movable drive pulley face (by
centrifugal force); worn or damaged weight rallers will in-
terfere with this fores.

Check the rollers for wear or damage and replace as
necassary.

Measure the 0.D. of each roller, reptace if the service lirnit is
excaeded.

MOVABLE DRIVE FACE ]

CRANKSHAFT DRIVE FACE SHAFT

WEIGHT ROLLER O-RING

WEIGHT ROLLER
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V-MATIC BELT DRIVE SYSTEM

Check the drive face shait for waar or damage and replace as
necessary,

Measure the 0.D. of the drive face shaft, Replace tha shaft if
the service limit is exceeded,

Measure the I.D. of the drive face. Raplace it if the service limit
is exceedead.

If & dust seal is installed on the drive tface, check it faor damage
and replacs as necessary,

ASSEMBLY/INSTALLATION

Pack the inside of the maovahle drive face with the specified
amount of grease, then install the weight rollers.

NOTE

* Use only the specified greasa in the spacified amount or—‘
the cluteh operation will be affected,

* Apply the greasa equally aver the inslde of the puliey
face,

— -

SPECIFIED GREASE (Lithium Basad Graase):
Mitsubishi HD-3
Nippan Sekiyu Lipanox Deluxe 3
ldemftsu Coronax 3
Sta-Luba MP #3141
Bal-Ray Moly Luba 126 EP#0

Apply greass to a new O-ring and install it,

Install the ramp plate.

Instak the face seai and tighten the boits ta the specified
torque,

NOTE
L- Make sure that the O-ring is correctly installed.

' .

MOVABLE DRIvE FACE :

DRIVE
FACE SHAFT

WEIGHT
ROLLER

O-RING

RAMP PLATE

FACE SEAL J

12-8
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V-MATIC BELT DRIVE SYSTEM

Coat the inside of the drive face shaft with 4—§ g of grease.
Install the shaft with the splined hole facing out,

NOTE

’70 Do not get the grease on the pullsy face. Ramova any |
mispiaced grease with a degreasing agent. _‘

nstall the movable faca assembly on the crankshaft,

DRIVE PULLEY FACE INSTALLATION

Squeeze the drive belt inta the pulley groove and puil the drive
beit over the drive face shaft,

Install the drive pulley facs, washer and nut.

NOTE

il_' Ba sure both pulley faces are free of oil and grease. _|

Hold the drive pullay face using the drive pulley holder and
tighten the nut to tha specified torqua,

S TOOL

DRIVE PULLEY HCOLDER 07923 —-KM10000

DRIVE FACE SHAFT |

PULLEY
FACE

CRANKSHAFT " USHAFT

ORIVE FACE

SQUEEZE

Date of Issun: Sep., 1988
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V-MATIC BELT DRIVE SYSTEM

NOTE

[_- If the pullsy holdegr cannot be used, remove the cooling
fan and hold the flywheel with the universal holder.

5 TuULI

UNIVERSAL HOLDER

07725-0030000

Install the teft crankcase cover {see Madel Specific manual),

CLUTCH/DRIVEN PULLEY
DISASSEMBLY

Remave the drive belt and chutch/driven pulley {see pags
12-5).

Install a ciutch Spring comprassor on the pulley assambly angd
tighten the toal t0 gain access to the nut,

NOTE

[ * 0o not overtighten the compressor.

—
|

Haold the clutch spring comprassor in & vise as shown and
remova the lock nut using the lock nut wrench.

Loosen the clutch spring compressor and disassemble the
cluteh and spring from the driven pulley,

Remove thy seal collar from the driven pullay,

Removs the guide pins and guide pin rollers and the movable
driven pulley face.
Remave the O-ring and oil seals from the movable face.

@ UNIVERSAL
HOLDER

MOVABLE DRIVEN
PULLEY FACE

OlL SEAL

GUIDE

PIN

ROLLER
|

GUIDE PIN

12-10
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V-MATIC BELT DRIVE SYSTEM

INSPECTION

Clutch Dutar
Measure the I.D. at shoe contact surface of the clutch outer,
Replace the outer if the service limit is exceeded,

Clutch Shoe
Measure the thickness of each shoe; replace if the service lirmit
is exceeded.

Refer to page 12-12 for chuteh shoe replacement,

Driven Pulley Sprng
Measure the free length of the driven pulley spring and replace
if tha service limit is exceeded.

Driven Pulley

Check the following:

* Both facas for damage or axcessive wear,

- Guide pin groove for dsmage or deformarion.

Replace damaged or warn pars as necassary.
Measure the Q.D. of the driven face and the 1.D. of the

maovable driven face, Replace gither part if the service limit is
exceadad,

Y I
& N
SO |
S ) e

— CLUTCH OUTER

|__ CLUTCH SHOE

LINING

~———FREE LENGTH- —=|

DRIVEN PULLEY FACE

GUIDE PIN
GROQVE

MOVABLE FACE

Date of Issue: Sep., 1988
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V-MATIC BELT DRIVE SYSTEM

Drven Face Bearing Inspaction

Check the innar bearing oil seal [if installed) for damage;
replace as necessary.

Chack the nesdle bearing for damage or excessive play and
roplace as necessary.,

Turn the inner race of the outer bearing with your finger.
Chack that the bearing turns smoothfy and quiatly, and that
the bearing outer race fits sacurely. Replace tha bearing if
necassary.

NOTE
F Some modails use two bal| bearings. —l

Refer to page 12-13 for bearing replacemant,

CLUTCH SHOE REPLACEMENT

Remove the snhap rings and washers, than remove the clutch
shoes and shoa springs fram the drive plate.

NOTE

M. Some models use one retainer plats instead of three—|
| snap rings.

_i

Check the shos springs for damage or loss of tensian,

Check the damper rubbers for damags or deformation; replace
as necessary,

Apply a small amount of grease on the pivot ping,

Install new ciutch shaes on the pivot pins and push them into
place.

Use a small amount aof grease on tha pivot pin and keap grease
off of the brake shoas, Replace the braka shoes if thare is any

grease on them.

CAUTION

L Grease .or oil dnmages“clutch shoes and can lead to a
| loss of engaging ability.

NEEDLE BEARING

ouTER BALL
BEARING N
SHOE SPRING )

DRIVE PLATE

CLUTCH SHOE SNAP RING

PIVOT PIN

DAMPER RUBBERS

DAMPER RUBBER

CLUTCH SHOE _I

12-12
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V-MATIC BELT DRIVE SYSTEM

Use pliers to hook the springs 1o the shoes.

Instalt the snap rings and washers or retainer plate onta the

pivot pins.

DRIVEN FACE BEARING REPLACEMENT

Remove tha inner beating.

NOTE

SHOE SPRING |

- if the driven face has an oil seal at inner bearing side,—‘

remove the oil seal first.

« [ a ball bearing is used on the inside, remove tha snap ‘

ring first then remove the bearing.

Remove the snap ring then drive out the outer bearing toward

the inner bearing side.

Drive a new oputer bearing into place with the sealed end

toward the gutside.
Install the snap ring securely.

Apply the specified amount of specified greass as shawn.

SPECIFIED GREASE (Lithium Based Greasa):

Mitsubishi HD-3

Nippan Sekiyu Lipanox Deluxe 3
Idamitsu Coronax 3

Sta-Lube MP #3141

Bel-Ray Maly Lube 126 EP#0

CiR-
CLIP
OUTER BEARING
L)
INNER
BALL BEARING
SNAP RING INNER NEEDLE
BEARING ]
% ——
SNAP RING
SPECIFIED QUTER
GREASE BEARING

SEALED END

Date of Issue: Sep., 1988
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V-MATIC BELT DRIVE SYSTEM

Install in a new inner hesring,

NOTE

* Install the bearing with the sealed side facing out,
* Install the needie bearing using a hydraulic press. Install
L thae ball bearing by driving it in or using a hydraulic presﬂ

Install the snap ring into the groove in the driven facs,

Install a new oil ggal with the lip toward the bearing (if
requirad}.

CLUTCH/DRIVEN PULLEY ASSEMBLY

Install new oil seals and O-rings on the movable driven pulley
face,

Lubricate the inside of the movahle face with the specified
amount of greass.

SPECIFIED GREASE {Lithium Based Grease):
Mitsubishi HD-3
Nippon Seklyu Lipanox Deluxe 2
tdemitsu Caronax 3
Sta-Lube MP #3141
Bel-Ray Moly Lube 126 EP#0

Install the movable face on the driven pulley face,

Install the guide pins, ar guide pins and guide pin rollars,

Install the seal callar.

SEALED SIDE

INNER BEARING

OIL SEALS

|

SPECIFIED GREASEJ

[ MOVABLE DRIVEN
PULLEY FACE

GUIDE PIN

OR

GUIDE PIN
ROLLER

[ DRIVEN PULLEY Face GUIDE PIN

[ seat couan

12-14
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V-MATIC BELT DRIVE SYSTEM

Assemnbla the drivan pulley, spring and clutch in the clutch
spring compressor. Comprass the assambly by turning the tool
handle until the lock nut can be instailed.

Clamp the cluteh Spring ¢Comprassor in a vise and tighten the
luck nut ta the spacified torque using the lock mut wrench.
Remave the spring compressor.

Install the clutch/driven pulley and drive belt onto the drive
shaft (see page 12-5}.

—

s oo ] LOCK NUT WRENCH

-

Date of Issue: Sep., 1988
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13. TRANSMISSION

SERVICE INFORMATION 13-1  TRANSMISSION DISASSEMBLY 13-6
TROUBLESHOOGTING 13-1  TRANSMISSION INSPECTION 13-8
SYSTEM DESCRIPTION 13-2 TRANSMISSION ASSEMBLY 13-7

SERVICE INFORMATION

® Retar to the Model Specific manual for proper servicing information on the particular model in question.

TROUBLESHOOTING

Hard to shift

« Improper clutch operation
Incorrect engine qil waight
Incorract ¢lutch adjustment
Bent shift forks
Bant fork shaft
Bent fork claw
Damaged shift drum cam grooves
Bent shift spindie

Transmission jumps out of gaar
* Worn gear dogs or slots
Bent fork shaft
Broken shift drum stapper
* Worn or bent shift farks
Broken shift linkage return spring

Date of Issue: Sep., 1988
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TRANSMISSION

SYSTEM DESCRIPTION

GEARSHIFT MECHANISM

CONVENTIONAL TYPE

The gearshift mechanism consists of three gearshift forks, a gearshift drum, a gearshift arm, 2 shift drum stopper and a gear-
shift positive stopper. Whan tha gearshift pedal is depressed the gearshift spindle rotates, Causing the gaarshift arrm to rotate
the shift drum, When the shift drum rotates, the shift forks move sideways dus to the cam action of the groove cut in the shift
drum body,

RIGHT GEAR-
SHIFT FORK

RIGHT GEARSHIFT FORK TRANSMISSION MAINSHAFT

{ TRANSMISSION
LEFT GEARSHIFT FORK A W W 3 e COUNTERSHAFT

GEARSHIFT PEDAL GEARSHIFT SPINDLE

Date of Issue: Sep., 1988
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TRANSMISSION

PLANETARY GEAR TYPE

OPERATION;
This system is comprised of a shift spindle assembly, guide plates, drurn shifter, and twa Stoppot assemblies.

The shift spindle assembly is comprised of tha shift spindle, and the three planetary gears.

The shift spindle assembly, plus the guide plates, transmit the gear shifter movement to the sun gear on the drum shittar. Ag
the drum shifter turns, one of its pawls wiil engage a detent in the shift drum, turning the drum.

Turning the drum causes the shift forks to move by the same cam action as with the conventional type shift mechanism.

The two stopper assemblies locate the shift drum at the proper gaar and neytral positions.

DRUM SHIFTER

GEARSHIFT DRUM

RATCHET GUIDE PLATE

SHIFT SPINDLE

PLANETARY GEAR - PLANETARY GEARS

SHIFT ARM
FIN

SHIFT DRUM
STOPPER PLATE

Date of Issuse: Sep., 1988 1 3_3
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TRANSMISSION

Shift Start

Pushing down on the shift pedal turns the spindle
counterclockwise. Bacause the gear plate is fixed, the
planetary gears turn clockwise, turning tha druom shifter
counterclockwise.

As the drum shifter turns counterclockwise, the right pawl
engages the detent in tha shift drum, while the left pawl is
pushed out of the way into the shifter by the guide plate. With
the pawl engaged, the drum shifter turng the shift drum, mov-
ing tha shift forks into place.

Shift Finish
To preveat the drum from rotating too far, a shift drum stopper
platais usad. Tha shift drum stopper plate rotates on an eccen-
tric pivat maved by the spindle assembly,

As the spindle reachss the end of its travel, one leg of the stap-
per plate is moved up to contact a positive stap on the shift
drum. At the same time the spindle assembly s prevented
from moving too far by the shift arm stapper pin.

Shift Return
When the shift pedal is released, the shift return spring brings
tha spindle assembly back to the centerad position.

At this time, the drurn shifter ratates and the ratchet featurg
allows the right paw! to disengage from the shift drum. As the
drum shifter rotates, the drum stopper arm prevents the shift
drum from moving.

SUN GEAR

SHIFT = RATCHET
SPINDLE GUIDE PLATE
COMP.
.
7 DRUM SHIFTER
SHIFT DRUM
PROJECTION

SHIFT ARM
STOPPER P|

13-4
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TRANSMISSION

CONSTANT MESH TRANSMISSION

The constant mesh transmission consists of the following
components:

= The mainshaft, with its fixed and sliding gaars.

+ The countarshaft, with its fixed and sliding gears.

+ The shift forks.

» The shift drum.

Power is transmittad through the clutch to the mainshaft,

From the mainshaft, power may be transmittad through
saveral gear sets to the countarshaft,

M1 through MBS are the gears on the mainshaft and C1 through
C5 are the countershaft gsars,

The gear sets are comprised of opposing gears, one gear on
each shaft.

The illustration on the right shows the gear sets, pairing the
mainshaft number with the countershaft number (M1/C1,
M2/C2, ete.).

Setection of the proper gear set is done by moving a sliding
gear into contact with the gear set desired.

Connection of the sliding gaar and the gear set is done using
dogs and dog holes on the sides of the gears.

In the illustration, gears M3, C4, and C§ are the sliding gears.
The sliding gears are moved by shift forks which ride on the
shift drum. Cam grooves cut in the shift drum move the shift

farks as the drum rotatas.

Hotation of the shift drum is done by working the gearshift
pedal.

COUNTERSHAFT

C1 C4C3 C5C2

CLUTCH AN
_[ i NaN )
-
i CRANKSHAFT U

The relative pasitions of the transmission at the respactive changing position are shown balow,

J—
1]
e
i
i s
b A— |
e

I
1

Eif
flj 1?
It

3rd gear (C4 gear shittedt l|

X |
4th gear (M3 gear shiftedt ] 5th gear {M3 gear shifted)

i
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TRANSMISSION

TRANSMISSION DISASSEMBLY

NOTE

vwashers, and snap rings) by stacking them on a toof Qr
silipping them onto & piece of wira,
* Do not expand the snap ring more than necessary for
removal. To remove a sNap ring, expand the snap ring
and pull it off using tha gear behind it.

TRANSMISSION INSPECTION

Check the followkng:

Gears:

* Teeth—for damage or excessive wear,

* Dogs and dog holes-- for damaga or excessive waar.

* Measura the gear I.D, (except splined holes and holes with
neadle baaringst,

Bushings:

+ For wear of damaga.

* Measure the i.D. and O.D.

= Calculate the gear-ta-bushing and bushing-to-shaft
clearances,

Mainshaft, Countershaft

* Spline groove and sliding surface for abnormal wear or
damage.

* Measure 0.D. at the gear sliding areas,

* Calculate the gear-to-shaft and shaft-to-bushing clear.
ances.

S
* Koep track of the disassembled parts {gears, bushings

{

SNAP RINGS

13-6
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TRANSMISSION

Shift Drum
* The guide groove for abnormai wear or damage.
' The bearing for excessive play or damage [if required).

Shift Fork

* For deformation or abnormal wear,
» Measurs the fork claw thickness,

* Measure the 1.D. of the shift fark.

NOTE

* Some fork claws are measured at A and C {claw ends), .
Qthsars are measured at B (the centsrl.

GUIDE GROOVES

Shift Fork Shaft
+ Far damage and straightness.
* Measura the O.D. at the shift fork areas.

TRANSMISSION ASSEMBLY

Clean all parts in solvent.

Apply molybdenum disulfide grease to gll sliding surfacas of
the mainshaft, countershaft and bughings to ensura initial
lubrication.

Reassemble all parts into their original positions.

NOTE

* Always install the thrust washers with the chamfared
(rolted) edge facing away from the thrust load.

|+ After installing a snap ring, slightly opsn the ring and

rotate it in its groove to be sura it is fully seated,

« Do not use worn snap tings which could easily spin in the
groove. It would be too loase to properly seat in the
groove. Align the gap in the snap ring with the groove of
the spline.

GEAR CIRCLIP

THRUST
LOAD

Pate of Issue: Sap., 1988
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TRANSMISSION

NOTE

I * Install the fock washar by aligning its tabs with th?
graoves of the spline washer.
* Do not forget to install the thrust washer at the end of
the mainshaft and countershaft, |

SPLINE WASHER _|

NOTE
l_- Align oil hole in the bushing or gear with shaft oif hoIaJ

Install tha shift forks in the corract positions according to the
location mark on each fork.

“L"" mark: Left side of the crankcase

“'C" mark: Center of the crankcase

“R" mark: Right side of the crankcaseg

Turn the mainshaft or cauntershaft to ensure that the gears
turn simoothly aftar reassembly.

Lubricate gears with clean {recommended) engine oil while
turning the shait,

-

13-8
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14. CRANKCASE/CRANKSHAFT

'J SERVICE INFORMATION 14-1 CRANKSHAFT MAIN BEARING 14-3
TROUBLESHOOTING 14-1 CONNECTING ROD BEARINGS 14-8
SYSTEM DESCRIPTIONS 14-2 CONNECTING ROD 14-10
CRANKSHAFT INSPECTION 14-3

SERVICE INFORMATION

® Refer to the Model Specific manual for removal/installation of the crankshaft.
® Mark and store thg bearing inserts to be sura of their correct lacations for

reassembly. If the inserts are improperly installed
they will black the oil hales, causing insufficient lubrication and eventu

al engine saixure,

TROUBLESHOOTING

Excessiva noise

= Worn connecting rod big end bearing
* Bent connacting rod

* Worn crankshaft main bearing

Date of Issue: Sep., 1988
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CRANKCASE/CRANKSHAFT

SYSTEM DESCRIPTIONS

The crankshaft changes the reciprocating action of the piston
and connecting rod into rotary motion, so the energy can be
transmittad to the clutch and transmissian,

It is necessary that the reciprocating and rotating components
are properly balancad to produce a smooth ruaning engine,

Stresses on tha components increasa propartional with an in-
Crease in rpm's,

Because of this increased strass, it is critical that the bafance is
maintained whean componants are replaced.

There are two types of crankshafts; the assembly type in
which the right and left crankshafts are assembied with the aid
of a erank pin, and the single unit type, in which a unibody
crankshaft is employed. In the case of the former, caution
should be exercised when handling it, because if it is dropped,
the crank pin will be knocked out of alignment.

The unit type employs plain-type main bearings,

While the crankshaft is designed to rest directly on the metal
bearing material, strictly speaking, the crankshaft and metals
are lubricated on their surfaces by an oil film.

Cansequently, scratchas, burrs of dust on the bearing surface
spuils the ail film, leading to baaring seizure.

Assembly-type cranishaft

(R)
Crankshaft

(L)
Crankshatt

Crankshaft

14-2
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CRANKCASE/CRANKSHAFT

CRANKSHAFT INSPECTION

SIDE CLEARANCE

FEELER GAUGE

Measure the side clearance by inserting the feeler gauge
between the crankshaft and connecting rod big end as shown.

RADIAL CLEARANCE (ASSEMBLY-TYPE
CRANKSHAFT DNLY)

Measure the side clearance at the connecting rod big end with
a fealer gauge. Repiace the crankshaft if the service limit is
exceeded.

Measure the connecting rod radial clesrance in both X and v
directions,
Replace the crankshaft if the service limit is exceeded.

Messure tha crankshsaft runout using dial indicators. DIAL INDICATOR
NOTE MEASURING POINTS

* The single unit crankshaft uses the plain bearings at the —|
main journal. Excessive runout can causs engina seizure.
! » Refer to the Model Specific manual for measuring andJ

; supparting points,

| S—

CRANKSHAFT MAIN BEARING
OIL CLEARANCE INSPECTION

NOTE

* Main bearings may be either two-piecs or one-piece
bushing types.

Check the bearing inserts far unusual wear, damage or peeling
and replace as necessary.

PEELING DAMAGE

Date of Issue: Sep., 1988
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CRANKCASE/CRANKSHAFT

Two-Piece Type:
Wipe all qil from the bearing insarts and fournals.

Reinstall the upper crankcase’s main bearing inserts, then
carefully lower the crankshaft in place.

Put @ piece of plastiguaga on each journal,

NOTE

* Do not put the plastigauge over the oil holss, I
|_* Do not rotate the crankshaft during the inspection. _]

Install the main bearing insarts on tha correct journals in the
lower crankcase, then assemble and tighten the bolts evenly in
2 or 3 steps to the specified torque.

femove the lower crankcase and measure tha compressed
plastigauge on each journal.

If the clearance is beyond the servica limit, select the corract
replacement bearings,

One-piece Type
Wipe all oil from the bearing and the crankshaft journals.

Measura and recard the crankshaft main journai O,D.

PLASTIGAUGE

MICROMETER

14-4
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CRANKCASE/CRAMKSHAFT

Measure and racard the main bearing 1.D.

Calculate the oil clearance by subtracting the journal 0.0. from
besring 1.D. Reptace the bearing if the service limit is
exceeded.

MAIN BEARING SELECTION

Two-piace Typs:
Racord the crankcasa |.D. code lettars.

NOTE

| - -
i + Lettars (A, B or C) on the upper crankcase are the codes
I for the mein journal 1.D.s from left to right.

Record the corresponding main journal 0.D. code numbers (or
measure the main journal 0.D.],

NOTE

F N.umbers (1.20r3) dn each crank weight are the codeé_'
for the main journal 0.D.s from left to right, J

Cross reference the case and journal codes to determine the
replacement bearing color code.

Example:
L.LD. code on the crankcase: A
0.0. cods on the crankshaft: 1
Bearing color code: Pink

CYLINDER GAUGE _'1

CRANKCASE I.D, CODE LETTERS

MAIN JOURNAL ©.D, CODE

[ CRANKCASE 1.D. CODE
- e -
MAIN ] Pink Yellow Green
éODURNAL 2 Yéuow . Gréen B.mwn
CODE 3 Green Brown Black

COLOR CODE

Date of lssua: Sap., 19B8
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CRANKCASE/CRANKSHAFT

One-pioce Type

NOTE

Spacitic manual for complete information.

» Some bearings cannot be replé;:ed. Refer to the ModeIJ

Press the old bearing out of the crankcase (page 11-7).

Record the |.D. code letter [A, B or C), or measure the
crankcase 1.D. after the bearing has been remaved.

Record the main journal ©.D. code number {1, 2 or 3}

Cross-reference the case and journal codes t¢ determine the
replacsrment bearing color code.

Example:
I.D. code on the crankcasa: A
0.D. codn an the crankshaft: 1
Bearing ¢coda: Brown

CYLINDER GAUGE

I.D. CODE

0.D. CODE

COLOR CODE

CRANKCASE |.D. CODE
A B
MAIN 1 Brown . Black
JOURNAL i o ]
0.D. F
CODE 2 Black Blue
REMOVAL

Two-piece Type
Carafully removs the bearing insarts from the crankcase.

Wipe all oil from the insert seating areas.

BEARING INSERT

14-6
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CRANKCASE/CRANKSHAFT

One-piece Type:

Press out the main hearing using the special tool and hydraulic
press,
CAUTION

+ When removing bearings, always use a hydraulic press .
_ and bearing removal tool to prevent crankcase damaga. |

MAIN BEARING INSTALLATION

Twao-pliace Type:
Install the matn bearings inta the ¢rankcase.

The bsaring tabs should he aligned with the graoves in the
case and caps.

Apply molybdenum disulfide solution to the upper and lowar
main hearings.

Mark a line perpendicular to the bearing surface frorm each
edys of the notch as shown.

Apply molybdenum disulfide grease to the outer face of tha
hearing.

Place the bearing in the crankcase by aligning the two lines
wlth the crankcasa groove. Prass it into place using a hydraulic
press.

CAUTION

: + Take care not to damage the inside surface of tha new

ATTACHMENT
AND DRIVER

ALIGN

LINES

i heaaring during Installation.

M{\IN BEARING

DRIVER AND MAIN
ATTACHMENT BEARING
Tma—
/‘\
.

CRANKCASE GROOVE

Dale of Issue: Sep., 1988
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CRANKCASE/CRANKSRAFT

CONNECTING ROD BERRINGS
OIL CLEARANCE INSPECTION

Check the bearing insarts for unusual wear ar damage and
reptace as nacessary.

Wipa all ¢il from the bearing inserts and crankpins,
Put a piece of plastigauge on each crankpin.

NOTE

* Do not put the plastigauge over the gil hola in the—‘

crankpin.

Install the bearing caps and rods on the corract crankpins, and
tightan them evenly.

NOTE
l; Do not rotate the crankshaft during inspection. J

Remove the caps and measure the compressad plastigauga on
each crankpin,

If the rod bearing clearance is beyond tolerance, select
raplacament bearings.

AR
N

DAMAGE

N

ODLTE

PLASTIGAUGES

14-8
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CRANKCASE/CRANKSHAFT

4-STROKE
BIG END BEARING SELECTION

Record the corresponding rod [.0. code number {1, 2 or 31 or
measure the |.O. with the bearing cap installed without bearing
insarts.

Record the corresponding ¢rankpin 0.D. coda letter (A, B or C)
or measura the crankpin O.D.

Cross-raference the crankpin and rod codses to determine the
replacement bearing colar.

Example:
Crankpin code: A
Connecting rod code: 1
Bearing code: Pink

The pink cods bsaring should be selected.

CRANKPIN |.D. CODE
! g

CONNECTING T Pink Yellow

ROD I.0. CODE 2_ "‘.f;ellow Gree-n

1.0 CODE NUMBER

0.D. CODE LETTER

COLOR CODE
{THICKNESS SHOW®N)

Date of Issue; Sep., 1988
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CRANKCASE/CRANKSHAFT

BEARING REPLACEMENT

Remove the bearing inserts from the connecting rod and cap.

Wipe all oil from the connecting rod and the new bearing
inserts.

Install the bearing insarts by aligning the tabs with the grooves
in the connecting rod and cap.

NOTE

+ The ail hale in the connecting rod should be aligned with
the bearing insert oil hole.

= Appty molybdenum disulfide solution to the inside bear-
ing surface for initial lubrication.

CONNECTING ROD
SELECTION

If a connacting rod requires replacement, you should select a
rod with tha same waight code {A, B or C) as the original.

NOTE

+ An unbalancad connecting rad weight may cause abnor-
mal sngine vibratlon. If a rod with the same weight code
is unavailable, use a replacement within one code lattar

BEARING INSERTS

OIL HOLE

of the ariginal.

INSTALLATION

Coat the inside bearing surfaces with molybdenum disulfide
solution for initial lubrication, and reinstall them into the
original positions and directions.

If the connecting rod has an oii hole, install the rod so that the
holes is ’behind’’ the crankshaft rotating direction as shown.

WEIGHT CODE

LUBRICATING
oIL

QIL
HOLE

ROTATING

DIRECTION

14-10
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CRANKCASE/CRANKSHAFT

Install the bearing caps and connecting rods on the corract
crankpins,

BEARING CAP

NOTE
"+ Install tha connecting rads and bearing inserts in their
‘ original positions. "
; * Do notrotate the crankshaft and connecting rods during

| the plastigauge procedure.

Qil the threads of the connecting rod bolts and nuts so that the
bolts will be tightened evenly, Tighten the nuts 1o the specifiad
torque.

After tightening, check that the connecting rods mave freely
without binding.

Date of Issue: Sep., 1988
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15. FINAL DRIVE/OUTPUT SHAFT

SERVICE INFORMATION 16-1  OUTPUT SHAFT 15.2
{  TROUBLESROOTING 15.1  FINAL DRIVE 15.5
‘ SYSTEM DESCRIPTION 15-2

SERVICE INFORMATION

® Pegrform the gear contact pattern and backlash inspection and adjust the shim whenever you replace tha bearings, gears or
gear case. The extension lines from the gear engagement surfaces should intarsect at one point.

POINT OF INTERSECTION

® Check the ring gear-to-gaar case cover stopper pin clearanca on the final gear case. Adjust if it is out of specification.
® Replace the final driva shaft, side gear case auiput shait, and the ring and pinion gears of the final gear case as a set.
® Protect the goar casa with a shop towel while holding it in vise. Do not clamp it tog tight as it could damage the gear casa.
® When tightening the lack nut with a lock nut wrench, actual torgue on the lock hut is greater than tha reading by the length
of the lock nut wranch.
Refer to the Medel Specific manusal for specified torque. Do not overtightan the luck nut.
® Description of the tooth;

TOE {inside of gear)

COAST SIDE
(contacts whan gngine braks
is applisd.)

/ ] icontacts when engine
HEEL -7 . powver is applied)
(outside of geart™
e e——

TROUBLESHOOTING

Excessive noise in final drive Excessive rear wheel backlash
* Waorn or damagad ring gear and driven flange * Worn drive shaft splines
+ Damaged driven flange or wheel hub * Excessiva backlash betwssn ring gear and pinion gear
* Worn or demaged pinion gear and/or pinion jaint splines * Worn driven flange and ring gear splines
+ Excessive backlash between pinion and ring gears. * Excessive play in final drive ¢ase bearings
* Low oil leve! - Worn driva shaft, universal joint and/ar gpinion joint
splines
Excessive noise in side gear + Excessive play or worn universal joint bearing,.
+ Worn or damaged output shaft and final drive shaft
gears Oil leak at final gear case
« Worn or damaged side gear case bearing = Clogged breather hole
* Incorrect adjustment shim « Too much oil

« Fsulty oil sealls)

Datae of Issue: Sep., 1988
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FINAL DRIVE/QUTPUT SHAFT

SYSTEM DESCRIPTION

Power from the engine is transmitted to the rear whae! as
follows:

Countershaft {or output drive shaft) — output driven shaft —
drive shaft — pinion gear — ting year = rear wheel.

To prevant harsh ar jerky acceleration or deceleration a
damper spring is placed in the drive line. The spring absarbes
sudden applications of torque and pravides smooth starts and
stops.

The damper mechanism is attached to sither the output gear
case or drive shaft.

Unlike the drive chain, tha system requires only periadic final
gear oit change for maintanance.

OUTPUT SHAFT
REMOVAL

NOTE

+ When a damper spring is installed t0 the output gear,
temove the side gear case only after the damper spring
has been ramoved. Follow the staps below.

* Refer to the Model Specific manual for output shaft
removal. (

Remaove the cutput gear.

Using the damper spring compressor, comprass the damper
spring and remava the snap ring. Rermove the damper spring
compressar and then take out the dampet ¢am end damper
spring.

OUTPUT DRIVE GEAR

OUTPUT
DRIVEN GEAR

PINION
MECHANISM  SHAFT

DAMPER

CAM QUTPUT

GEAR

OUTPUT GEAR

SNAP RING

DAMPER SPRING

15-2
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FINAL ODRIVE/OUTPUT SHAFT

INSPECTION
DOG HOLES

Check the gear for damage or excessive wear, and the gear
dog holes for damage; raplace as necessary,
Measure the gear |.D.; replace if the service limit is excaeded.

Check the bushing for wear or damage.

Measure the bushing [.D. and O.D.; replace if the sarvice limit
is exceadod.

Calculate the gear-to-bushing clearance: replace the compo-
nent if the sarvice limit is exceeded.

Meaasure the 0.0, of the countershaft or autput drive shaft at
the sliding area. Replace the shaft if the service limit is
excoaded.

Calculate the shaft-to-bushing clearance. If the sarvice limit is
exceeded, determine if a new bushing would bring the
clearance within tolerance. If su, replace the bushing. If tha
clearance still exceeds the service bmit with new bushing,
replace the shaft.

Measure tha damiper spring fres length. Replace the spring if
the free length exceeds the sarvice {imit. i .

BACKLASH INSPECTION

Clamp the output gear case in a vise that has soft jaws or usa a
shog towel.

Set a horizontal type diat indicator an the countershaft or out-
put drive shaft as shown,

Hold the driven gear with the shaft holder and rotate the
countarshalft or output drive shaft by hand until gear sfack is
taken up.

Turn tha countershaft or output drive shaft back and forth to
read the backlash.

Remove tha dial Indicator. Turn the countershaft or output
driva shaft 120° and measure backlash. Repsat this pracedure
once more,

Compara tha difference of the three measurements,

Date of Issue: Sep., 1888
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FINAL DRIVE/OUTPUT SHAFT

If the difference in measurements axcaeds the limit, it in-
dicates that the bearing is not installed squarely. Inspect the
bearings and reinstall if nacessary.

If backlash is excessiva, replace the countarshaft or output
drive shaft adjustment shim with a thinner one.

If the backlash is too small, replace the countershaft or output
drive shaft shim with a thicker one.

Gear tooth contact pattern chack
Remove tha countarshaft or autput drive shaft from the side

gaar case,
Apply Prussian Blue to tha output drive gear teeth.
Install tha countershaft or output drive shaft and the shim.

Rotate the drive shaft several times in the normal direction of
rotation.

Remave the shaft and check the gear tooth contact pattarn,

Contact is normal if Prussian Blue is transfered to the approx-
imate center of each taoth and slightly to the side.

If the pattern is not correct, remove the output driven shaft
and replace the shaft adjustingnt shim,

Replace thg shim with a thinner one if the contact pattern is
too high,

QUTPUT DRIVENM
SHAFT -

=T

-

, COUNTERSHAFT
OR QUTPUT

" \\""" DRIVE SHAFT
i i .
=l
£ L

NORMAL
QUTPUT
DRNEN\F

SHAFT

SHIMS

DRIVE SIDE

COUNTERSHAFT
OR OUTPUT
DRIVE SHAFT

COAST SIDE

CONTACT TOD HIGH

-
v

b

DRIVE SIDE

=

COAST SIBE

15-4
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FINAL DRIVE/OUTPUT SHAFT

Replace the output shaft adjustment shim with a thickat one if
the contact is too low.

Refer t0 the Model Specific manual for information of shim
thickness.

INSTALLATION

Refer to tha Model Specific manual for side gear case
installation,

If the damper spring has been removed, install it according to
the following pracedure,

Place the dampar spring and damper cam over tha shaft,

Instalt the damper spring compressor and compress the spring,
then instali the snap ring securely,

FINAL DRIVE
REMOVAL
Drain the final gear oil and remaove the rear whaat.

Remove the mounting nuts, and remove the final drive
assembly,

DRIVE SHAFT REMOVAL

With Damper Case:

Hold the drive shaft in a viss with soft jaws and separata the
final gear case from tha drive shaft.

CAUTION

* Clamping the damper casa section of tha final drive
assembly in a visa can damage it.

CONTACT TOQ LOW

DRIVE
SIDE

COAST
SIDE J

SPRING COMPRESSOR

SNAP RING

DAMPER SPRING

FINAL DRIVE
ASSEMBLY

MOUNTING NUTS

FINAL DRIVE ASSEMBLY

Q DRIVE SHAFT

Date of Issue: Sep., 1988
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FINAL DRIVE/QUTPUT SHAFT

Without Damper Case:
Separate the driva shaft from the final geer case by gently
turning the drive shaft and pulling.

Remove the spring and oil seal.

DRIVE SHAFT/DAMPER DISASSEMBLY

Drain the oil from the damper cass.

Set the drive shaft in the shock absorber compresser with the
praper attachments.,

Compress the damper spring and remove the stop ring.
Remove the tool.

Remove the following:
« spring seat

+ dampar cam

= damper lifter

» dampar case

* O-ring

* snap ring

v spring

. OIL SEAL

DRIVE SHAFT

DRIVE SHAFT

ATTACHMENT REAR SHOCK ABSORBER

COMPRESSOR

s 100 ) ATTACHMENT

STOP RING

DAMPER CASE

-RING  DAMPER LIFTER SPRING

DAMPER
CAM

SNAP RING
SPRING SEAT

15-6
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FINAL DRIVE/OUTPUT SHAFT

Remove the oil seal, 0il seal guide and damper spring fram the
damper casa.

DRIVE SHAFT INSPECTION

Measure the dampar spring free length; replace the spring it
the free length exceeds the servicea limit.

Check the splines of the drive shaft for damage or wear,
replace as necessary.

If the splines are damaged, check the universal joint splines
also.

Chack the damper cam and lifter for damage; replace as
nacessary.

DAMPER CASE ASSEMBLY

Install the spring in the damper case.
Install thg oil seal guide and a new oil seal using the special
tool.

DAMPER CASE

OIL SEAL GUIDE

OlIL SEAL

il

DAMPER-LIFTER

DAMPER

SPLINE
— OIL SEAL
IL SEAL
GUIDE
3
5
2

pcoco

ODAMPER SPRING

Date of issue; Sep., 1988
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FINAL DRIVE/QUTPUT SHAFT

Instail 8 new O-ring onto the drive shaft.
install the spring and secure the snap ring.
Insart the drive shaft into the damper case.

Install the damper lifter, damper cam and spring seat.

Set the drive shaft in the shock absorber comprassor and com-
press the spring,
Set the stop ring secureiy into the groove an the drive shaft,

Remove the tools.

DRIVE SHAFT INSTALLATION

With Damper Casa:
Fill the damper case with the recammended type and amount
af gear oil.

DAMPER CASE

O-RING

CRIVE SHAFT SNAP RING

DAMPER LIFTER

SPRING SEAT

STOP RING

(= 7200
SHOCK ABSORBER
COMPRESSOR

[

E (GEAR OIL}

15-8
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FINAL DRIVE/QUTPUT SHAFT

Haold tha drive shaft upright to avoid spilling the damper casa
oil.

Carefully position the gear case on the shaft.

CAUTION
+ Avoid damaging the dampar case oil seal during
assambly.
Without Damper Case: SPRING Py
Install a ngw 0il seal, stop ring and the spring. Then install the //

shaft on the final drive assembly.

OIL SEAL “we* STOP RING

UNIVERSAL JOINT INSPECTION UNIVERSAL JOINT

Remaove the spring arm (see the Maodel Specific manuall,

Remove the universal joint from the output shaft.

Check that the universal joint moves smoothly without binding BEARINGS
or noise.

Check the splines far wear or damage and replace if
necessary.

Install the universal joint on the output shaft, than install the
SWInRg arrm.

SPLINES

Date of Issue: Sep., 1988
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16. WHEELS/TIRES

| SERVICE INFORMATICN 16-1  TIRE REMOVAL 16-11

! TROUBLESHOOTING 16-1  TIREINSTALLATION 16-14
WHEEL REMOVAL/INSTALLATION 16-2  WHEEL BALANCING 16-17
WHEEL BEARING REPLACEMENT 16-8 ATV WHEEL/TIRE 16-17
BASIC TIRE INFORMATION 16-9

SERVICE INFORMATION

® Support the motargycle on its centsr stand and/ar with a jack ar other suitable support under tha engine or frama when ser-
vicing the front wheel. Be certain that the motarcycle is secure before proceeding.
#® |n case the motorcycla, scooter ar ATV is equipped with tubeless tires, vaives, and wheel rims, use only tires marked

“TUBELESS"™ and tubeless valves an rima markad *“*TUBELESS TIRE APPLICABLE." Naver mount tires designed far use on
automaobiles.

* Any attempt to mount passengar ¢ar tires on a motorcycla tbm may causa tha tire besd ta separate frem the Hm with
anpugh expiosive force to cause serious injury or death.

TROUBLESHOOTING

Hard steering From wheel wobbling

« Steering head bearing adjustment nut too tight » Bentrim*®

+ Faulty steering head bearings * Worn front wheel bearings*
+ Damaged steering head bearings « Faulty tire*

» Insufficient tire pressure*
» Faulty tire"

Steers to one side or does not track straight Wheel turns hard

* Unevenly adjusted right and Isft shock absarbers * Misadjusted brake

* Bent fork * Faulty whael bearing*

- Bent front axls: wheel installed incorrectly * Faulty speedometer gear*

* Faulty stearing head bearing
« Bant frame

« Worn wheel bearing*

« Worn swing arm pivot

*These items are addressad in this section. All other items are addressed in the Front or Rear Suspension, or Brake Section.

Date of Issue: Sep., 1988 1 6 1
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WHEELS/TIRES

WHEEL REMOVAL/INSTALLATION

FRONT WHEEL

» Greasa an tha braks linings will raduce stopping pawer. Xeep greass off the brake .Iinings. Wipe sxcess éréﬁse off the

cam and anchor pin.

* Inhaled ashastos fibers have besn found to cause respiratory disaase and cancer. Never uga an air hose or dry brush to |
clean brake assemblies. Use an OSHA-approved vacuum cleaner or alternate mathod approved by OSHA. designed tﬂ

minimize the hazard caused by airhorna ashestos fibars.

» Support the vehicle securely under tha anging to raise the front wheel.

» The speedometer cable and front brake cable must be disconnected.

*  On vehicles with hydraulic disc brakes, if the wheal cannot be removed with brake caliper(s) installed on the frant fork(s),
remove the whaal after the brake caliper has baen removed with the caliper bracket attached.

+ After installing, check that the wheel turns smaothly and without play,

AXLE NUT TYPE

Removal:
Remaove the axle nut.

Pull the axle shaft from the fork legs while holding the wheel,
then remove the wheal,

Installation
Drum birake: Align the speedometer gearbox retainer tabs with
the cutouts and install the brakae drum on the wheel hub.

Install the sida callar.

Coat the axis shaft with a small amount of grease,

Place the wheel between the fork legs whila aligning the boss
af the fork leg with the groove of the brake panel. Insert the
axle through the fork legs.

Turn the front wheel sa that the speedometer gear retainer will
angage properly with the whee! hub.

Hydraulic disc brake: Align the stop of the speadometer gear-
box with the boss of the fark leg.

Set the wheel su that the brake disc is positioned between the
brake pads. Use care not to damage the brake pads. Install the

axle shaft.

Tighten the axle nut to tha spacified torque. (Refer to the
Model Specific manual, )

Connect the cables.

/r
2
A

BRAKE CABLE

AXLE NUT
ey !
7

BOSS 1} 370, 34

\\\\.&x __ra } ,_ 3

16-2
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WHEELS/TIRES

SINGLE HOLDER TYPE

Ramovai:
Loosen the axle shaft holder nuts.

Loosan the axle shaft while holding the wheel. Remove the ax-
le shaft,

Remove the wheel.

tnstallation

Hydraulic brake:

Place the frant wheel betwesn the fark legs while slipping the
disc between the pads. Take care not to damage the pads.
Set the wheel into the place and insert the axla shaft through
the wheel.

Loosely install the axle holder with its UP mark toward up and
tightaen the axle shaft to the specified torque.

With the frant brake applled, pump the front suspension up
and down several times; then tighten the holder nuts to
specified torques.

NQTE

= Holder nut should be tightened:
On vertically split type: upper first, then lower nut.
On horizontally spiit typs: frant first, then rear nut.

Reconnect the cables.

DOUBLE HOLDER TYPE

Removal
Remove both side holders and then ramove the front wheal.

Dlsassembly
Remove the axle aut fram the axle, then remova the axle shaft,
collar and speedometer gear.

Assembly

Install the side coliar and speedometer gear box onto the
wheel hub.

Coat the axle shaft with small amaunt of grease and install the
axle shaft.

Tighten the axle nut to the specified torque.

o
{ it L
(P \ III lg.d'._ | Y j
? \II I'I\'-..I'.,::F ‘.ﬁ]l'..
1 \_-.I\ .J 1
(‘_! Bl _
L ..‘%?’\ I\ .
FRONT \ |.| N
FSLE RSN AXLE HOLDER
fi A
il
JJ [
(- .
1 A D
} p '4-'\ @ ) -
I Ill '- - 'ﬁ'ﬁ(l ,_ ' ‘
T\ eml
- \J & ' w \
\ o ",’
\\\
axCe VRN ' !

/\ AXLE HOLDER

AXLE NUT
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WHEELS/TIRES

Instailation
Place the front whee! between the fork legs.

Sat the brake disc between the brake pads carefully. Do not
darnage the pads.

Slowly lower the front of the vehicte until the fork legs are
aligned with the axla.

Install the axle holders with the allow pointing forward and
align the speedometer gear box boss with tha fork leg stop.

Tighten the upper nuts or forward nuts first; then the lawer ar
réar nuts,

Reconnect the cables.

PINCH BOLT TYPE

Removal

Loosen the axle pinch belts on the axle bolt side and remove
the axle bolt.

LLoosen the axle pinch bolts on the oppasite side and remove
the axle shaft while holding the whesl. Ramove the front
wheel.

Installation

Place the front wheel between the fork legs and waork the
brake disc between the pads. Be careful nat to damags the
pads.

Install tha axle. Tighten the axle bolt to the specified torque.
Align the spesdomater gear box stop with the fork leg stop.

NOTE

» Make sure that the index line on the axle aligns with the
fork leg surface.

Tighten all the pinch bolts 10 the specified tarque.

Refer to the Model Specific manvual for the proper torque
values.

Check the clearance hetwaeaen the hrake disc and tha caliper
hracket on each side after installation. The clearance should be
at least 0.7 mm {0.03 in).

If the clearance is not 0.7 mm (0.03 in) or more, loosen the
haldar nut or pinch bolt at the axle shaft side and adjust the
clearance. Then tighten the holder nuts or pinch balt to the
specified torgque.

| A ;
STOP (SPEEDOMETER GEA';? BOX]

e

INDEX LINE

Q.7 mm [0.03 in)

CALIPER

(13
1

-&r---- DISC
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WHEELS/TIRES

REAR WHEEL

* Grease on tha brake linings will raduce stopping power. Keep greese off the brake I.ir;gs. Wipe exl-:ess grease off the
' cam and anchor pin.

: * Inhaled asbastos fihers have been found to cause respiratory diseasa and cancer. Naver use an air hosa or dry brush to |

claan brake assembtias. Use an DSHA-approved vacuum cleanar or altarnate method approved by OSHA, designed to
minimize the hazard caused by sitborna asbestas flbers.

« Support the vahicle sscurely with tha rear wheel off the ground.

* Remove the muffler and/or other parts necsssary to gain access to tha wheel.
= For drum brakes, disconnect the brake rod or cable and brake tarque rod from tha breke panel.

* For hydraulic disc brakes, it may be nacessary 1o remove the brake caliper. Rsfer ta the Madel Specific manual.
= Note the side coliar pasition and diraction so thay can bs installed properly.

» After installing, make sure that the rear whesl tuns smaothly, without excessiva free play.

CHAIN DRIVEN TYPE f CHAIN ADJUSTER

Removal
Loosen the axle nut and drive chain adjusters.

Move tha rear whes! forward, and disengage the drive chain
from the driven spracket.

Dy

REAR WHEEL

For mechanical drum brakes, remove the rear brake adjusting CHAIN ADJUSTER
nut and depress the pedal to disconnact the brake rod |or
cable) from the brake arm. If the breke panel is mounted with
the brake torque rod, discannect the torgue rod from the brake
panel by ramaoving the tarque rod mounting nut.

HEA|R AXLE

Removea the axle nut and rear axle.

For hydreulic disc brakes, move the caliper assembly away
from the disc to avoid interferance,

Remove the rear wheel.

Installation
For drum brakes, install the brake panel and side collar on the
wheel hub.

NOTE

l_- Note the proper direction of the axle side callar,

Place the rear wheel into the swingarm, while laying the drive
chain between the sprocket and wheel hub.

In case that the swingarm on the brake panel is not mauntad
with the brake torque red, insert the stoppar on the swingarm
into the groove of the brake panel when installing tha wheel in-

to the swingarm.
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WHEELS/TIRES

For hydraulic disc brakas, install the rear wheel by warking the
braka disc betwesn the hraka pads. Be careful not to damage
the pads.

Set tha rear whesl in the place. Instail the rear axle with chain
adjuster.

NOTE

* Note the proper direction of the chain adjuster. I

nstafl tha chain adjuster and axle nut to the opposite side of
the whaal.

Fit tha drive chain over the driven sprocket,

for mechanical drum brakes, connect the brake rod (or cabla)
to the brake arm and install tha adjusting nut loosaely. In case
that the brake panel is mounted with brake torque rod, con-
nect the torque rod to the brake panel end tighten tha tarque
rod nut to the specified torque.

Adjust the drive chain slack.

Tighten the rear axie nut to the spacified torqus.

Secura tha axle nut and torgue rod nut with a8 new cotter pin if
required.

For mechanical drum brakes, adjust the raar brake pedal free
play.

SHAFT DRIVEN TYPE

Removal
for drum brakes, disconnact the hrake rod (or cable) and tar-
que rad from the brake panel,

Remove the axle nut and loosen the axle pinch bolt.

Remove the rear axle.

For hydraulic disc brakes, move the caliper assembly away
from the disc to avaid intarfarencs.

Remove the side collar and pull the rear wheel from the final

drive gear. Remave the rear wheei.

Installation
Caat the driven flange with molybdenum disulfide grease.
Install the brake drum onto the wheal hub,

Place tha rear whael intg tha swing arm.

( CHAIN ADJUSTER

CHAIN
ADJUSTER

TORQUE ROD

BRAKE ROD

AXLE NUT

PINCH BOLT
i/ T

FINAL DRIVEN FLANGE

16-6
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WHEELS/TIRES

For the hydraulic disc brakes, work the brake disc between the
brake pads. Be careful not to damage the pads.

Atign tha splines of the finai driven flanga with the splines of
ring gear and push the rear wheel anto the final drive gear.

Install the side collar.

NOTE

l_'_ Nate the propar direction of the whaal side collar. i

Set the rear wheel in place and install the axle.

Far machanical drum brakes, connect the brake rod (ar cable)
to the brake arm and install the adjusting nut laosely,
Connect the torque rod to the brake panel and tighten the tor-
que rod nut to the specified torque.

Tighten the axle nut first then tightan the axla pinach balt to the
specified torque.

For mechanical drum brakes, adjust the rear hrake pedai free
play.

UNIT SWING TYPE

Removal
Remove the frame covers and exhaust muffler if necessary.
Apply rear brake and loosen the axls nut.

NOTE

» If the raar axle spins with the axle nut, apply torque to |
tha wranch allowing the scooter to tilt rearward and the
rear wheel to contact tha ground.

Ramove the axle nut and rear wheel.

Ingtallation
install the rear wheel by aligning the splines of the wheel hub
with ths final drive shaft splinas.

Apply the rear brake and tighten the rear axle nut to the
spe_cifiad torque.

NOTE

DRIVEN FLANGE

AXLE NUT

AXLE NUT

« If the rear axle spins with the axle nut, apply torqua to
the wrench allowing the scooter to tilt rearward and the
rear whgel to contact the ground.

Install the removed parts.
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WHEELS/TIRES

AXLE INSPECTION

Set the axle in V-blocks, rotate the axle and measure the
tunout using a dial indicator.

The actual runout is 1/2 of the total indicator reading; replace
if the service limit is exceeded. (Check the Model Spacific
manual for the actual sgrvice limit.}

WHEEL BEARING REPLACEMENT

NOTE

r
Cw Dlsc brake typs: Be sure to remove the brake dlscs |
| before removing the wheel bearings.

i « Refer to page 1-16 for the 1tahls of bearlng|
| remover/driver size,

REMOVAL
Rermove the wheei.

Remove the dust seel, side collar and braka drum and remove
the speedometar gearbox retainer.

Rear wheel:
Chain drive type: Remove the driven sprocket.

Shaft driva typa: Remove the drivan flanga,

Remaova the right and left wheet bearings with the bearing
remover shaft and remover head,

INSTALLATION

NOTE

» Right and left bearings hava a spacific installation order,
Refer to the Modsl Specific manual for which bearing to
Install first.

Drive in a new bearing.
Check the distance collar far its propar installation direction
and install.

Install the other bearing.

NOTE

« Replace right and |eft hearings in pairs. Do not re-use old
bearings.

+ One side sealed type bearing:
Install the bearing with its sealing face toward the
autside.

+ Both sides sealed type bearing:
tnstall the bearing with its stamped slze mark toward the

outsids.

DAL INDICATOR

16-8
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WHEELS/TIRES

BASIC TIRE INFORMATION

CAUTICN

| » Be careful nat t¢ damaga the rim area whean using tire
mounting tcols.

<TUBE.-TIRE>

This type uses an air-filled tube within the tire’s casing.
Therafora, air in the tire leaks out instantly when a nail or other
sharp objacts penatratas tha tire and tuba,

<TUBELESS TIRE>

Tubeless tires have a rubbar layer {inner liner}, which pravents
air from filtaring thraugh, glued to the inside. This acts in place
of atube. It also has a special bead area, which, together with
the specialized rim, makes a tuba unnecessary.

This innar lingr is sufficient in thickness and doas not stretch
like a tube, Even when a nail penetrates the tire, the hole does

not get any bigger. Instead, it closes around the nail, preven-
ting air from leaking out.

TIRE CODE
flnch indicatian]

4.00 H-18 4PR

Tread width: 4 inch Ply No.: 4-piy rating

Speed limit code - - Rim diameter: 18 inch

[Metric indicationl|

170/60R 18 73 H

Tread width: 170 mm :|

Height/Tread Ratio = 60%

-[Speed limit code

Max. load code

L—~——— Rim diameter: 18 inch

!

Radial indication mark

TREAD
“UBE P :
i
L SIDE WALL
RIM LINE J
BEAD
TUBE VALVE
TUBE TIRE
TREAD
INNERLUINER [ — '~
RIM LINE ' :
Lsme WALL
BEAD
RIM VALVE

TUBELESS TIRE

Speed limit code:
[J] .... 100 kem!/h max.
[N] ... 140 km/h max,
[PI ... 150 km/h max.
[S] ... 180 km/h max.
[H] ... 210 ¥xm/h max.
V] ... 210 km/h min.

Height/Width Ratio = %

Date of issue: Sep., 1988
© HONDA MOTOR CO.. LTD.
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WHEELS/TIRES

Tubeless tire

AWARNING

« Any attempt to mount passengar car tires on a motorcy- !
cle rim may causa tha tire baad to separata fram the rim
with enough explosive force to cause serlous injury or
daath.

Tubeless tires have “TUBELESS" stamped an their side walls,
Tubeless tire rims have “TUBELESS TIRE APPLICABLE"
stamped on them, Each rim valve has {Snap-in valve: TR412 or

TR413) on it,
The rim and tira mating areas and rim valves are different from

tube-types in construction.

Replace the tirs if it is punctured or its side wall is damaged.

Use care to protect the sealing surfaces when handling and
storing tubelaess tires and rims.

SNAP-IN VALVE

Storage
Store tubeless tires upright with a spacer or thick paper placed
hetween the tire beads.

If the baad-to-baad clearance is narrower than the rim width, it
is difficult to install the tire onto the rim.

Do not stack or lean tires against each other.

To stara the tire that is to be re-used, adjust the air pressura to
1/2 of the recommended pressure. Be sure that the valve cap
is securely installed.

Do not store the tubelass tires or rims in thase areas:

* Where the o2one is produced (near motaor, battery charger)
+ Hot area {near heater, steam pipe etc.}

* Whare oil or grease is stored.

+ In direct sunlight

« Wet or humid araa

""TUBELESS TIRE
APPLICABLE' " MARAK

TUBELESS TIRE

Tubs tire rim

Identi-
fication ;
""TUBELESS TIRE
' APPLICABLE"
“TUBELESS TIRE not stampad
APPLICABLE"
stamped
Rim valve
hole 11.5 mm 8.5 mm
diamater

WRONG

WRONG

16-10
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WHEELS/TIRES

TIRE REMOVAL

Rafer to page 16-17 for ATV's whaelftire satvicing.
Ramove the wheel,

NOTE

. » Single brake disc typa: To prevent damage to the dise, I
pltace the wheet on the level surface with the disc facing ;
up.

* Double brake disc typs: Remove ore disc first, then
place the wheel an tha level surface with the other disc
| facing up. )

Remove the valve cap and blesd air by pressing tha valve core,
Remave the valve cora after bieeding air completely.

Remove the valve stem nut and push the valve stem lightly.

If a bead stopper is installed, laosen the lock nut and push the
bead stopper down.

Collapse in the bead with a tire bead broaker.

If ho tire bead breaker is available, step on the side wall to col-
lapse tha bead.

NOTE

* Do not step on the rim.

Collapse the bead into the rim center and sifide the tite out of
position.
NOTE

» Tire can be saslly removed once the beads ars collapsad
complately.

J—

STEM NUT

BEAD STOPPER

Rl CENTER

Date of Issue: Sep., 1988
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WHEELS/TIRES

Apply 8 mild detergent solution to the rim and tire mating
surtaces.

Be sure that the bead is completely collapsed.

in case of the tube type tirg, insert tha tira lever from the op-
posite side of thae valve and raise the bead over the rim.

On tubeless tires, insert the tire levar from the valve side and
raise tha baad ovar the rim.

Always use a rim praotactor when using tirs levers,

CAUTION

« To svoid damaging the rim when using tha tira lavar,
alwaysg use rim protectors.

NOTE

+ Be surs to use motorcycle tire levers.

« Da not apply the mild detergent solution ta the rim and
tire mating surfaces of low pressure tira, Apply water

i only.

Insart another tire lever at 30— 50 mm {1 to 2 in} from the first
tirs lever and remaove tha tire from the rim, Irttle by littla.

NOTE

» Do not try ta remove tha bead too much at ona tima.
[ Do nat pry against or scratch tha bead stopper arga with
tha tira lever.

TIRE LEVER

RIM PROTECTOR

TIRE LEVER

RIM PROTECTOR

Rapeat the abova procedures until half of bead is removed.
Then remove the remaining bead by hand,

Tube-type tire only
Press the valve into the tira completaely and remove the tube
from the tire.

TIRE LEVER

16-12
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WHEELS/TIRES

Remove one side of bead using same procadures as the
tubeless tira.

Remove the tire from the rim.

RIM VALVE REPLACEMENT
(TUBELESS TIRE ONLY)

Cut off tha rim valve at its base.

Apply mild detergent solution to a replacement rim valve and
insert it from inside of the rim.

NOTE

* Be sure to use tha recommendad rim valve.
* Do not damage the valve hole.
* Replace tha rim valve whenaver installing a tubeless tirg.

WHEEL CENTER ADJUSTMENT
{SPOKE WHEEL ONLY}

The wheel center adjustment is necessary when the spoke
wheel| has been rebuilt.

The distance indicated is &s follows:

A Between the rim side and standard surface
B: Rim width {measurement)

C: Between the rim center and standard surface

NCTE

* Refer to the Model Specific manual for standard surfac.e
and specific values of C on aach model.

Measure the distance B {rim width), and make the following
calculations.

A= C-Bf2
Example: (B: 76.2 mm, C: 56.5 mm}
A =565=-76.2/2 =184

Adjust the rim position and distance A by tightening the
spokes to specified torque in 2 or 3 progressive steps.

Inspact and adjust the wheal rim runout.

RIM PROTECTOR

TIRE LEVER

RIM VALVE

r
SURFACE
STANDARD v

BRAKE e
DISC

Date of Issue: Sep., 1988
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WHEELS/TIRES

TIRE INSTALLATION

Refer to page 16-17 for ATV's wheel tire sarvicing.

For a tube type tirg, check the rim band and rim lock % be sure
they are tnstalled properly.

» Any attampt to mount passenger car tires on a motor-
cycle rim may cause the tire bead to separate from the

or death. o |

rim with enough explesiva force to cause serious injury

CAUTICN

i « Always change rims which have been bent or have
cracks, as they may cause air leakaga.

» Always change tha rim if there are any flaws over 0.5

mm in depth and 1.0 mm in width on the surface

i touching the bead.

Check the tire for overall condition and use a mild detergant
solution on the bead.

{Jse only water as a lubricant whan removing or mounting
tires,

Seap or other tire lubricants may leave a slippery residue that
can cause the tite to shift on the rim.

= A tira that shifts on tha rim may la;d to a sudden loss of
alr pressura while riding and an accident could occur.

NOTE

. = Be sura to use motorcycle tire levers.

i « Do not use the detergent salution on low pressure tires.
Use water only.

If tha tire has an light mark {yellow paint mark), install the tire
with this mark aligned with the valve.

If the tire has an arrow mark, install the tire with the mark
pointing in the direction of rotatian.

Stand tha tire upright, hold it with one hand and, starting from
the opposite side to the valve, install one side of the tire on the
rim 83 much as you can by hand.

Be sure to assembla in the sequences shown.

Place the wheel on the level surface and install the remaining
partion af the tirs using twao tire igvers.

NOTE

» For easy assembly, apply a mild detergant solution to the
tire and rim mating surfaces.

« 0o not use the detergent solutian an the tire and rim

mating surfaces of the low pressure tiras. Use water

only.

-

.~ TIRE LEVER

16-14
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WHEELS/TIRES

Tuba-type only

Inflate tha tube with a small amount of air.

Push the tube into the tire,

Insert the valve through the valve hole and {oosely install the
nut.

Install the tube so that it is aligned with the concave partion of
the rim centar.

Ba surg that the tube is not twistad and the valve stem is
straight.

Instail the aother side of the bead while halding the assembled

portion of the bead with your knae to prevent it from coming
off.

NOTE

: = Before using the lavers, ba sure that the bead on the"oa—
i poslte side is poshtioned in the center of the rim.

tnstall the bead a little at a time, using care not to damaga the
tube or wheel with the tire levers.

After 1/2 of the bead has been installed, insert the two tire
lovers at a distanca of 30—40 mm (1 to 2 in) to install it.
Repeat this procedura until 3/4 of the bead has haen installed.

NOTE

[-- Hold one tire lever upright to remove the other lever. I»

After 3/4 of the bead has been installed, check the bead on the
opposite side. Be sure it is still in the csnter of the rim.

NOTE

+ The last portion of the bead is more difficult to install._i:\l
The rim and bead may be damaged if the bead on the op-
posite side of the point where you are working is not in
the rim center,

When the reinaining bead is anly 50.- 80 mm (2 to 2.5 inl, pull
the two levers up and over.

RiIM PROTECTOR

e

sgzradnd

TIRE LEVERS

Data of Issue: Sep., 1988
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Apply a mild detergent solution to the bgad again,

L awasnnc I

+ Use only water as a lubrlcant when removing or mount-

: ing tires. )
Soap or othar tire lubricants may laave a slippery residua
which can cause the tire to shift on the rim.

Tap on the tire tread surface with & rubker hammer so that the
tire and rim fit evanly around the circumferance.

Be sure that the tire centar and rim centsr are alighed.

Inflate the tire to 1.5 times the standard recammanded
pressure to seat the bead on the rim.

i warnano I

i * Use the tira pressures spscified in the Modei Specific :
manual or on the tire labet. Ovarinfiation may cause g tira !
to burst with sufficient force to rasult in serious injury orJ

death.

NOTE

» For tubsaless tires, you may hear a loud sound as the
baad seats onto the rim, This is narmal.

¢+ For tubeless tires, if air leaks out from between the rim

and bead, et the wheel stand with the valve at the bot-

tom and put air in while pushing down on the tire.

Check that the tire bead seats on the tire rim sacurely and the
rim fing of the tire is cancentrlc with the rim.

Adjust the tire pressure to the spscified pressure,

Check the whee| balanca.

Tightan the rim lock nut to specified torgue if available.
On the tube type tira, tightsn the valve stam nut,

Install the whael.

_RUBBER HAMMER

RIM LINE

16-16
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WHEELS/TIRES

WHEEL BALANCING

Refer ta the Modst Spacific manual to verify whether or r.-:
the model heing servicad requirgs wheel balancing. Tha
manual will specify the type of weights required, if ngcessary.

Wheel balance directly affects the stability, handling. and
overall safety of the motorcycle. Carefully chegck balance
bafore rainstalling the wheel.

Mount the wheel, tire and brake dis¢ assembly in an inspection
stand.

Spin the wheel, allow it to stop, and mark the lowest
{heaviest) part of the whael with chalk. Do this two or three
timas to verify the heaviest area. 1f the whael is balanced, it
will not stop consistently in the same position.

To balance the wheel, install wheal weights on the lightast
side of the rim, the side opposite the chalk marks. Add just

enough weight so the wheal will no lunger stop in tha same
position when it is spun.

ATV WHEEL/TIRE
REMOVAL/INSTALLATION

Lousen the wheel nuts.

Raise the rear wheels off the ground with a jack or block under
the engine.

Remove the wheel nuts and wheel,

Install the wheasl in its original position.

NOTE

« Do not intarchange the right and left tires. |f the tire has 5
arraw mark, install tha wheel with the arrow mark point-
ing in the direction of rotation.

Install the whee! nuts with the beveled sides facing inward and
tightan to the specified torque.

INSPECTION STAND

FRONT
WHEEL NUT
BEVELED SIDE

=

Date of Issue: Sep., 1388
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TIRE REMOVAL (U.S.A. ONLY)

NQTE

* This sarvice requires the Universal Bead Breaker (GN-
AH-958-BB1) availabla in L1.5.A. only. ;
= Remova and install tires from the rim side opposite the
! valva stern.

Remove the core from the valve stom.

A tirg bead tool is raquired for tire removal,

Usea a Coats 220 Tire Changer or equivalent to remove the tire
from the rim. If a tire changer is not availabla, rim protectors -
and tire irons may be usad. PRESS BLOCK

CAUTICN BREAKER ARM ASSEMBLY

nm.

» Take care to aveid da magir;g the bead seating area of‘ths

Install the praper size blade far the rim you are waorking an onto
the breaker arm assembly.

CAUTICN

* Use of an imprapar slze tire tool may result in damage to BLADE

i the rim, tire, or tool.

Place the proper size adaptar onto the thraaded shaft and then BREAKER ARM ASSEMBLY
put the wheel over the threaded shaft and adapter.
Lube the bead area with water, pressing down on the tire TIRE i
sidewall/baad area In several places to allow the water to run
into and around the bead. Also lube the area where the breaker
arm will contact the sidewall of the tire.

Use only water as a lubricant when removing or mounting
tires.

Soap ar other tire lubricants may leave a siippery residue that
can causg tha tirg to shift on the rim.

ADAPTER THREADED SHAFT

+ A tire that shifts on the im may lead to a sudden loss of
air pressure whila riding and an accident could octur.

White halding the breaker arm assembly at an approximate
459 position, insert the blads of the breaker arm between the
tirg and ¢im. Push the breaker arm inward and downward until
it is in the horizontal pasition with its press block in contact
with tha rim.

Date of | : Sep., 1888
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With the breaker arm in the horizontal pesition, place the
breaker press head assembly over the breaker arm prass block.
Make sura the press head baolt is backed out all the way and
then pasition the nylon buttuns on the press head against the
inside edge of the rim.

Insert the threaded shaft through the approgpriate hole in the
breaker press head assembly and then tighten the lever nut un-
tit bath ends of the breaker press head assembly are in firm
contact with the rim.

Tighten the press head bolt until the refarence mark on the
press black is alignad with the tap edge of the prass head.

1f the rest of the bead cannot be pushed down into the center
of the rim by hand, ioosen the press head balt and the lever
nut. Aotate the breaker arm assembly and breaker press haad
assembly 1/B to 1/4 of the circumferance of the rim. Tighten
the lever nut and then tighten the press head bolt as dascribed.

Repaat this procedure as necessary until the remainder of the
bead can be pushed down into the center of the rim.

Assembla the Universal Bead Breakar on the other sida of the
wheel and break tha bsad following the same procedures.

Remove the tire fram the rim using a tire changer machine or
tira irons and rim protectors.,

Hemove tirg from rim that has the smallest shoulder arga to
simplify removal.

REMCOVAL (EXCEPT U.S.A.)

NOTE

+ Applying watsr, saapy water, oil, or other Jubricants to
the tire, rim or tire tool whan removing the tire may
cause tha tire breaker arm to slip off the tire so that the
bead cannot be broken.

i Follow the braaker manufacturar’s instructions.

PRESS HEAD
ASSCMBLY

FPRESS HEAD BOLT—
LEVER NUT
11" RIM 8" RIM

9" RIM 77 RIM

TOP EDGE OF
PRESS HEAD

REFERENCE MARK

A\¥ 2
RIM BEAD LOCKS

CAUTION

+ Excesslve lapping pressurs may deform or damage tha
seat.

TIRE BREAKER ATTACHMENT

WHEEL mur"‘"B

* Do not damage the head seating area of tha rim.

install the tira braaker attachment on the rirmn with the wheel
nuts and tighten ths nuts secursly.

insert the narrow end (A sidal of the breaker arm between the
tire and tha rim,

BREAKER ARM

NARROW END {A SIDE)

Date ¢f Issue: Sep., 1958
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Position the breaker arm cormpressor on the tire breaker at.
tachment as shown.

Keaep the breaker arm horizontal and align the end of the com-
pressor bolt with the breaker arm hole.

Scraw in tha brgakar arm compressar belt whils pushing the
breaker arm on the tire with your foot to break the bead from
the rim.

NOTE

» Do not break the bead all at once. Remove and reposition
the compressor and arm 1/8 of tha circumfarence of the
rim.

Tighten the comprassor bolt. Break the bead by

repeating this procedure 3—4 timas.

If the bead braaking is difficult with the narrow end (A side) of
ths breaker arm, uss the wide end (B side) of the arm and
repeat the procedurs in the previous step.

After removing the tire from the rim, cut tha valva off at tha
bottom, being careful not to damage tha rim,

NOTE

« Be sure to replace the valve with a new ¢gne whanaver
the tire is removed from the rim, J

TIRE REPAIR

NGTE

¢+ Use the manufacturer’s instructions far the tire repair kit
you are using. f your kit doss not have [nstructions, use
the proceduras pravided here.

Check tha tire for the puncturing objects. Chalk mark the punc-
tured area and ramove the object.

Inspect and measure tha injury. Tire repairs for injurias largar
than 15 mm {5/8 in} should ba a section repair. Section rapairs
should he done by a professianal tire repair shop.

If the injury is smaller than 15 mm {5/8 in), procesd with the
repair as described here.

[
i

BREAKER ARM
COMPRESSOR

16-20
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Install a rubber plug into the hole as follows:

Apply cement to a plug inserting needle and wark the needle
into the hole 1o clean and lubricata it, Do this three timas. Do
not fet the cement dry.

insart and center a rubber plug through the eye of the inserting
neadle,

Apply cament to the rubber plug.
Push the inserting needle with plug into the hole until the piug
is slightly above the tire. Twist the naedle and remove it from

the tire; the plug will stay in the tire.

NOTE
[_ 8a careful not to push the plug ail the way into the tire;|

Trim the plug 6 mm {1/4 in) above tha tire surface.
Repeat the above procedurs if the puncture is largs.

Do not use more than twa plugs per hole.

Allow the repair to dry. Drying time will vary with air
temparature. Refer to the tire repair kit manufacturer's
recommendations,

lnflate the tire and test the saal by dabbing a srmail amount of
cemant around the plug. Escaping air will cause a bubbie in the
cemant, |f there is leakage, remove the tire (page 16-17) and
apply a cold patch to the inside of the tire as described.

Il a plug has been inserted, trim it evan with the inner tire
surface.

Temporarily place a rubber patch that is at least twica the size
of tha puncture over the injury, Make a mark around the patch,
slightly largar than the patch itseif,

Remove the patch.

Roughen the area marked inside tha tire with a tira buffer or a
wire brush. Clean the rubber dust from the buffed ares,

Apply cemant over the area marked and allow it to dry.
Remove ths lining from the patch and canter it over the injury,
Press the patch against the injury using a special rollar,

NOTE

I+ Allow cement to dry until tacky beforg applying patch, I
P Do not touch the cement with dirty or greasy hangs. |

Date of Issue: Sep., 1988
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ASSEMBLY

Clean the rim bead seat and flangss.
Appiy clean water to the rim flanges, béad seat and base.

Install the tire on the rim, where the rim shoulder width is tha
narrowest, to simplify installation.

+ Use oniy water as 8 lubricant when mounting tires. Soap
ar other tirg tubricants may leave a slippery residue that
can causa the tire to shift an the im resulting in 8 sudden

lass of air prassure while tiding.

Install tha valve cora in the valva stem.
Install the tire and inflate it to seat the tire bead.

AWARNING

» Tha maximum prassura for seating the tire besd is in- !
dicated on the slde wall. Do not inflate the tira beyond
this pressuce. The tire could burst with sufficiant force to
cause Isvera injury.

NOTE

+ I the tire has errow mark, install the tire with the mark
pointing in the direction of rotation.
+ Do not interchange the right and left tiras.

Deflata the tira. Wait 1 hour and inflate the tire to the specified
pressura,

Check far air leaks and install the valve cap.

Tha ATVs are aquipped with tubeless tires, valves, and wheel rims. Use only tires marked ““TUBELESS'' and tubeless valves
on rims marked *“TUBELESS TIRE APPLICABLE.'" Never mount tires designed for use on automabiles on an origwnal rim.

16-22
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17. BRAKES

TROUBLESHOOTING
BRAKE SYSTEM DESCRIPTIONS

— ———y

17-1
17-2

HYDRAULIC DISC BRAKES
MECHANICAL DRUM BRAKES

17-8
17-16

TROUBLESHOOTING

clean brake assemblias. In the United States, use an OSHA-approved vacuum ¢leaner or alternate method approved by
OSHA, designed ta minimize the hazard caused by airborne ashestas fibers.

HYDRAULIC DISC BRAKE

Brake leveripedal soit or spongy

* Alr bubbles in the hydraulic system
» Leaking hydraulic system

» Contaminated breke pad!disc

* Worn caliper piston seal

*  Worn master cylinder piston seal

+« Worn brake pad

+ Contaminated caliper

« Calipar nut sliding proparly

« Warn brake pad/disc

= Low fluid level

» Clogged fluid passage

» Warped/deformed brake disc

- Stcking'worn calipar piston

« Sticking/worn master cylinder pistan
« Worn braka disc

« Contaminated master cylinder

+ Bant brake lever;pedal

MECHANICAL DRUM BRAKE

Poor brake performance

* Improperly adjusted brake

* Woaorn brake linings

+« Worn brake drum

« Worn brake cam

« Improperly installed brake linings

« Brake cabie sticking/needs lubrication

« Contaminated brake linings

» Contaminated brake drum

* Waorn brake shoes at cam contact areas

* Improper engagement between brake arm and cam-
shaft serrations

Brake lever/pedal hard

* Clogged/rastricted brake system

» Sticking/worn caliper pistan

+ Caiiper not sliding propesly

» Clogged/restricted fluid passage

+ Worn caliper piston sey|

« Sticking/worn master cylinder piston
+ Bent brake lever/pedasl

Brakes greb or pull to ona side

= Contaminated brake pad/disc

» Misalignad wheel

» Cloggedirestricted brake hose

» Warped/deformad brake disc

~ Caliper not sliding proparly

- Cioggedirestricted brake hose joint

Brakes drag

» Contaminated brake pad/disc
»  Misafigned wheel

* Worn brake padidisc

+« Warped/deformed breke disc
+ Caliper not sliding property

Brake lever hard or slow ta return

* Worn/broken return spring

* Improperly adjusted brake

= Sticking brake drum due to contamination
= Worn brake shoes at cam contact areas

+ Brake cable sticking/needs lubrication

+ Worn brake cam

« tmproperly instelled braks linings

Brake squeaks

= Warn brake linings

* Worn brake drum

» Contaminated brake linings
Cantaminated braka drum

. = Inhaled asbestos ﬁ.bers have baen found to cause respiratory diseasa and cancar. Naver use an air hosa or dry brush to :
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BRAKES

BRAKE SYSTEM DESCRIPTIONS

Braking systems on motorcycles, like virtually all braking
systems, dissipate the vehicles kinetic energy by transiorming
it into heat energy-known as friction heat.

Two basic types of braking systems are used an Honda motor-
cyclas and scooters; the drum-type and the disc type. Bath the
drum and the disc rotate together with tha wheel, Each is
slowed by the friction af either shoas or pads that press
against tham.

MECHANICAL DRUM BRAKE

Singla Leading Shos Type

{Or, Leading-Trailing Shoe Typal

Force applied against tha braka levar or pedal activates a cable
ar rod attached to the brake mechanism. A threaded adjuster
on the end of the brake actusting cable or rod offars ona of
two adjustments to cantrol the precisa brake actuation point,
The adjuster acts against a pivot an the end of the brake arm,
which is clamped onto and turns a brake activating cam.

As shown in tha illustration to the right, this cam transfers a
rotating force from the outside of the drum, through the pro-
tective brake panel to the inside of the drum. Hare the cam
spreads one end of two crescant-shaped shoes. The other end
of the shoes pivot against a comman pin set into the brake
panel. Both shoes press against the inside surface of the drum,
creating friction and slowing the rotation of the whael. The
first shoe to act upon the drum beyond the cam, in relation ta
the rotating direction of the drum, is called the leading shoe.
The second shoe, arcing ¢ut against the drum from the com-
mon pivat pin, is called the trading shoe.

Dua te its position within the system, the leading shoe creates
morg forca against the drum than that which is applied to it.
This increased force capability is called a self-anargizing of-
fect. In contrast, the trailing shoe, again, because of its pasi-
tion within the system based on the rotating dirgction of the
drum, is pushed back by the rotating drum and creates less
forca than that which is applied to it.

Dual Leading Shoe Type

Pual laading shoe brakes differ from single leading shoe types
in that they usa twa shoe-activating cams, each at opposite
ends of the brake panel, to simultanaously press the shoes
against the drum isee illustration at the right). Bagcause both
shoses are leading in relation to the rotating direction of the
drum and therefore operate against the drum in same way, the
effective braking force is noticably greater than a similarly siz-
ed single lpading shoa unit with an identical amount of ac-
tuating force spplied to the brake levar or pedal.

DRUM BRAKE DISC BRAKE

BRAKE CAM

LEADING SHOE \

BRAKE CAM

LEADING SHOE LEADING SHOE

BRAKE CAM
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BRAKES

It is vital far brake systams to quickly dissipate the heat that is
generated by the friction of the braking action so thsgir stop-
ping force remains consistent. Since drum brakes contain
almost all of the brake components within the wheel hub, it is
important that thase brake companants be made of matarials
that conduct heat rapidiy. It i3 just as impartant that the brake
is of the proper size for the anticipated requirements of the
vahicle.

In order to enhance heat conductivity white providing accept-
able wear resistance on tha innar surface of the brake drum,
the drum itself is made of cast wron. The remainder of the
drum/hub is made of aluminum alloy with cooling fins cast into
the outer circumference; again for hest conductivity and
dispersion, but also for reduced unsprung weight. To spead
conductivity, the cast iron drum is captured within the
aluminum hub and cannot ba ramoved.

The drum thickness is ralativaly thin, which furthar aids heat
condugctivity, and must not be machined in a brake lathe. If the
drum surface is severely damaged, tha hub must be replaced.

HYDRAULIC BRAKES

Brake Fluid

Tha de¢signations DOT 3 and DOT 4 specify the brake fluid's
ability to withstand heat without boiling. Tha greater the
number, the higher the boiling point. It is necessary for the
brake fiuid to have a high beiling point so that the fluid does
not bail within the braka line due to the high tamperature of the
brake discs and componants, Boiling trake fuid leads to 3
drastic loss of braking force due to the air bubbles that form
within the brake lines.

Never mix DOT 3 and DOT 4 brake fluid within a system, It is
important to add only the sarme DOT pumber and even the
sams brand of braka fluid when adding fluid. If you are unsure
of the type within the system, drain the systam and refill it
with DOT 4; systems designed for DOT 3 can use DOT 4. But
DOT 4 systems must never be filled with DOT 3, DOT 4
systams generate greater heat and thereby raquire the higher
boiling peount characteristic of DOT 4.,

Avoid mixing different brands of brake fluid. Improper mixing
such as this may lead to chemical decompeosition and
cantaminatian.

It is also important to use only frash brake fluid from s sealed
container. Once a new cantainer ¢f hrake fluid is apenad. be
sure to resaat it tightly and ptan on discarding the fluid after six
months. This is because brake fluid teft in tha container tends
to absorb moisture from the air; it is hydroscopic. Moisture can
form even within a sealed brake systam because of this par-
ticular property. Maoisture in the brake fluid contaminates tha
brake systam and lowars the bailing point of the fluid. It also
corrodes the brake cylindars and pistons, which evantually
causes seal damage and leakage.

For this reason you should note tha data en the contsiner that
it was first opanad for later raference.

DRUM BRAKE

HUB
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BRAKES

Newver reuse brake fluid due ta the possibility of contamination
from dust or moistura absorption.

If the brake fluid in a system shows any visual signs of con-
tamination. it should be replaced — even if the recommended
replacement intarval has not passed,

You must be careful whan handling brake fluid because it can
quickly damage many painted or plastic surfaces on contact,
In certain plastics, structural damage can accut if hrake fluid
penetrates the matarial's surface. The only general exception
is the companents of tha brake system that are designed to be
resistant to the affects of brake fluid. Brake fluid that is spitted
on a motorcycle should be washed away with water
immediately.

Bafore removing the reservaoir cover, turn the handlebar until
the reservoir is level.

Place a rag over paintad, plastic or rubber parts whanaver the
systam is serviced.

CAUTION

» Spilled fluid will damaga palnted, plastic or rubber parts,

Refill with the same type of fluid from an unopanad ¢oatainer.
Do not allow foreign materiat to enter the system when refill-
ing the reservair,

AWARNING

Using the wrong fluid can cause loss of braking
efficiency.

« Contaminated fluid can clag tha system, causing a loss
of braking ability.

Pressure applied against the brake laver or pedal movas the
piston within the master cylinder unit, Mydrauiic fluid pressure
is then transmitted through the brake ling to the caliper where
it presses against one or mara Caliper pistons.

Because hydraulic fluid cannot compress, the caliper pistonis)
move at the same instant as does the master piston in the
master cylinder.

The rise in hydraulic pressure that takes place betwesn the
master cylinder and the caliper because of the differences in
the diameter of these parts is mast significant. During develop-
ment, these sizes are juggled 10 achieve best braking force and
““feal’". The leverags ratio offered by the design of the lever or
pedal acting upon the master pisten also helps to incrgase in
farce to be transmitted to the cafiper pistons compared to the
force initially applied.

The caliper pistans are in direct contact with the back side of
the brake pads. Anti-squeal shims are normally used betwaen
the piston and pad. As these pads press against oppasite sides
of the disc, the rotation of the wheel is slowed.

When the brake lever is released, hydraulic pressure decreases
and the pads cease to press against the disc. Unlike drum
brake systems where a spring retracts the shoes from the
drum surface, on disc brake systems, tha resilience of the
calipar piston seals retracts the pads from the disc and
avtomatically self-adjust for waar.

Lever stroke > Caliper piston stroke LEVER

Master piston diameter < Caliper piston diametar
(Pushing forcet < (Energy generated|

Return of piston due to the resiliance of the sesl

PISTON SEAL

CALIPER
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BRAKES

In single push type calipers, both pads press against the brake
disc through a reactian of the sliding caliper yoke. Calipers af
this type with single piston are mora common on sarlier Hon-
das, More current models use a single push type, but with dual
pistons {both an tha same side].

Opposite piston calipers ate most often usad for road racing
mutarcycles today. They do offer some improvement in per-
formance, but at great increase in cost and complexity. In this
type. pistons facing each other on opposite sides press the
pads against the disg.

The amount of braking force available depends on the
magnituda of force pressing the pads against the discs, the
size of the contact area between the brake pads and dis¢cs, the
distance betwean the center of the wheel and the canter of the
brake pads, and on the outsida diameter of the tira.

Rectangular brake pads ware introduced to increase the area
of tha pad against tha disc. But it was found that these pads
do not press against the dise uniformiy, so the braking farce is
not as effective as it couid be. Hence, the dual piston caliper
was introduced so that a large braking force and uniform
pressura against the brake pads is ensured. Some dual piston
calipars have different piston sizes ta further balance the birak-
ing tarce across the pad — the trailing piston being larger than
the leading piston.

As previously touched on, increasing the area of contact bet-
ween tha brake pads and disc increases the braking force, This
increased ¢ontact means in¢reased heat energy. The increas-
ed heaat energy requiras greater capability for heat dissipation.

With the exception of in-board disc brakes and the GL150D
front brakes, all brake discs are axposed. To protect tham from
rust, the discs ara made of stainless steel alloy.

Because the matarial the discs can be made of is limited, the
disgs ¢an only be made so thin in order to reduce unsprung
weight before thermal distortion of the disc becomas a
prablem.

As the temperature of the brake disc rises, the disc expands.
Because the disc is bolted to the wheel, its expansion i limited
and soma degrea of distortion occurs.

The VTR250Q, with its in-board front disc, uses a plain cast
iron disc since rust is not a problem. The design of the GL1500
front brake with its covered discs and calipers. transfers much
of its heat to the cast, hollow wheel.

OPPQSITE PISTON
CALIPER

SINGLE PUSH CALIPER

YOKE

\

PADI

SLIDE PIN

CALIPER PISTON

PAD |

EFFECTIVE DISC DIAMETER
BRAKE DISC

DUAL PISTON
CALIPER

T~ SINGLE
PISTON
CALIPER

DUAL PISTON CALIPER
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BRAKES

To cope with tha axtrame heat typically generated in compets-
tion road racing, floating type discs have been developed. In
this system, a fleating dis¢ is installed by means of spring
washars and rivats or clevis pins with an aluminum ¢arrier be-
tween the dis¢ and the wheel. In this manner, deviations in
radial directions are permittad, distortion is prevented and
weight is raduced.

n addition to the design basics already stated, discs are com-
manly drilled or groaved to remove dust or dirt from the disc
surface, tharaby preventing what are knawn as sympathstic
vibrations, Cantrary to popular beliefs, hales drilled in the disc
da not significantly aid coaling. These holes are perpandicular
to the flow of air so little additional cooling occurs.

Among tha many combinations of materials used to make
brake pads are: wear resistant resin, metallic mixtures, and
sintered metal. These materisls ere combined in brake pad
manufacturing according to the design raquiremants of the
particular application. Asbastos was dropped from use in pad
manufacturing by Honda heginning around 13985-86.

Just as disc brakes are used where greater than typical drum
brake stopping force is required, dual disc brakes {a dis¢c on
hoth sides of a singla whaell are usad whera an even greater
braking capability or a smailer diamater frant wheel is required.

GENERAL INFORMATION FOCR SERVICE

» Do not allow dust, dirt, water ar any foreign material to
enter the systam when refilling or replacing the brakg fluid.

» To maintain proper sealing and initial fit, replace the parts
specified for raplacement at the time of service, Replace the
required parts as a set, when specified, for the same
reason.

= Claan the stiding surfaces of the brake pads and disc with
brake cleaner. Replace the pads if thay are contaminated
with oil or graase, as this significantly reduces braking
force.

+ The brake calipers ¢an ba ramoved from the motorcycle and
the pads can be replaced without disconnecting the
hydraulic systam.

FLQATING TYPE

ERAKE DISC

DOUBLE DISC TYPE

17-6

Date of Issus: Sep., 1988
© HONDA MOTOR CO., LTD.




BRAKES

» Bleed the hydraulic system if it has been disassembled or if
the braka feels spongy.

- If brake pads or shaes have baan averheated {glazed), they
must be replaced. QOverheating changes the compasition of
the friction material and merely wire brushing or sanding
the friction surface cannat change this fact,

* Always raplace hydraulic hnefhose sealing washers with
new ones when reassembling. These sealing washers are
made of aluminum alloy for effective sealing and are
distarted ance they are used.

Use caution when handling and installing brake lines and
hoses. When installing front brake lines, be sure that there
is no possibility of damags or stress to the lines ar hosss
whan the fork pivots fully in aither direction or whan the
suspensian compresseas or extends. In the rear, allow pro-
per clearance so that the lines or hoses do not rub against
the tire, frame or swingarm, and so they are not caught he-
tween the coils of the spring when the suspension
COMpPressss.

All brake ines or hoses should be installed using the clamps
pravided. Each clamp should be positioned around the rubbar
hose guards to pravent any damage to the lines and hoses.

Eyelet-type line and hosa joints;

Use new sealing washers whenever gyelet-type joints are
reinstalled. Bg sure the hose bolt fluid passaga is free from
clagging prior to instailation.

Note the position of the stopper that aids in positioning tha
eyslet at the proper angle whan installing the hose onto the
master cylinder. If only one stopper is provided, press the hosa
end against the stopper while tightening the bolt, (f two stop-
pers are provided, install the hose between the stoppers so
that the hose will not mave whean the bolt is tightened.

i the sealing washer includes a stopper with collapsible claws,
be sure to note the direction these claws face so the pew
wagsher can be installed in the same position.

Hese Joints:

Ramovz)

Remove the hase by laasaning the joint nut whila holding the
hose nut statianary, This method pravents the hose from being
twisted or kinked.

HOSE GUIDE
BRAKE HQOSE

HOSE GUARD

STCPPER

SEALING WASRERS

JOINT NUT

HQSE NUT

BRAKE HOSE
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Installatian

First install the hose joint ontd the master gylinder with a new
sealing washer and tighten it to the specified tarque if it was
rarnaved,

Then, while holding the hose nut, tighten the joint nut to tha
specifiad tarqua.

Metal Braka Lines:

Removal

If the metal brakae ling is aquipped with nuts as illustrated,
always loosan the flara nuts first, using a flare nut wrench, so
that thg hose may be easily maneuvered. Removg the metal
line using care not to bent it.

Instzilation

Always tighten brake line nuts first by hand. Then, confirm
that tha connections ara frae from play and tighten to the
specified torque using a flare nut wrench.

HYDRAULIC DISC BRAKES
BRAKE FLUID REPLACEMENT

Bafore removing the reservoir cover, turn the handlebar until
the reservoir is level.

Place a rag over painted, plastic or rubber parts whenever the
system is serviced.

CAUYION

i
i damage them,

» Spilling fluid on paintad, plastic or rubber p;;t.:.i Wiu

Remove the master cylinder cover and diaphragm.

Discard contaminated pads and c¢lean a contaminated disc
with a high guality brake degreasing agent.

A r.onta.r;l.in.ated brake disc or pad raduces stapping I
ahility,

Refll with the sams type of fluid.

+ Mixing incompatible fluide will Impalr braking efficiency.
+ Foreign materials can ¢log the system, causing a reduc-
tion ¢or campiate loss of braking ability,

MASTER CYLINDER

HOSE NUT

BRAKE HOSE
JOINT NUT

FLARE NUT i

R ¥

FLARE NUT WRENCH

-4 COVER

COVER PLATE
DIAPHRAGN
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BRAKES

Connect a bleed hose ta the bleed vaive.

Lecosen the caliper bleed valve and pump the brake lever or
pedal. Stop aperating tha lever or pedal whan fluid stops flow-
ing out of the blead valva.

Close the blead valve and fill the master cylinder with the
specified brake fluid. Refer to the Model Specific manual,

CAUTION

. h;using drained fluids can impair braking uffi.;::igncy_

Connect a commarcially available Brake Bleeder to the blaed
valve.

NOTE

+ Whan using a brake bleeder, follow the manufacturer’s
operating instructions.

Pump the brake blaadar and lgosen the bleed valve.
Add fluid when the fluid level in the master cylinder is low.

Repeat the above procedures until no air bubbles appear in the
plastic hose.

NOTE

-+ Check the fluid levet aften while bleeding the brakes to -
: pravent air from being pumped into the system.
"= Use only specified brake fluid from a sealed container.
« |f air is entering the bleodar frorn around the blead valve |
threads, seal the threads with teflon tape. i

If the brake bleeder is not available, perform the fallowing
procedure,

Connect the transparant bleedsr hose to the bleed valve and
place the other end of the hosa in 3 ¢ontainer.

Loasen tha blead valvae 1/4 turn and pumgp the brake lever ar
padal until there are no air bubbles in the bleed hose and lsver
or pedal resistance is feit.

Aftar filling the system, close the bleed valve and inspect the
system for air bubbles by operating the brake lever or pedal,
if it feels spongy, bleed the systam as follows.

AKE LEVER

—

BLEED VALVE

BLEED VALVE

BRAKE BLEEDER

BLEED VALVE
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AIR BLEEDING

1. Squeeze the brake lever, than open the blaed valva 1/4 turn
ana close the valve.

NOTE

| « Do not release the brake lever or padal until the bleed
valve has been closed.
» Check the brake fluid iaval often while bleading the !

system to prevent air from beinyg pumped into 1he!
system.

2. Release the breke lever slowly and wait several seconds
after it reaches the end of its travel.

3. Repsat tha abave steps 1 and 2 until bubblas cease to ap-
pear in the fluid at the end of the hose.

Tighten the bleed valve.
HBe sure that the brake fluid is up to the upper level of the
master cylinder and refill if necassary.

Rainstall the master cylinder cover,

BRAKE PAD REPLACEMENT

Removal

There are two types of the brake pads;

Type A: pad pin is secured by the retainer plate.

Type B: pad pin is secured by the pad pin plug,

Type A: Loosen the pad pin retainer balt.

Type B: Remove the pad pin plug and loosen the pad pin.

Rafar to the Model Spscific manua! for the caliper re-
movalfinstailation.

NOTE

« Remove the pads without removing tha bracket from the
caliper. If the pads cannot be removed, remove the
brackat,

Push the piston all the way in to allow tha installation of new
brake pads.

Type A Remove the pad pin retainer bolt and the pad pin
ratainar.

Before ramoving the pads, mark them so you can reinstall
them in their original pasitions if they are to be reused, thereby
assuring even disc pressura.

«  Always reinstall the brake pads in their original positions
10 prevent k0ss of braking afficiency. :

Type A: Full out the pad ping and remove the pads.
Type B: Logsen the pad pins and remave the pins and pads.
NOTE

« Pad pins cen be easily ramoved by pressing the pads in
the caliper.

» Install the pad shim, if there is ane, in the original
position.

BLEED VALVE

TYPE A
s{:AD PIN RETAINER BOLT
' v

PAD PINS

PAD PIN

PAD PIN
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BRAKES

Installation
Press in the piston(st to install the new pads.

If the caliper and bracket are separate, apply silicone grease to
tha caliper pivot bolt baot, pin bolt, collar bore and insert the
caliper into the bracket,

Sat the boot Jip in the pin beolt groove securaly.

Install the new pad, align the holes in the pad and 7etainer and
install the pad pin. Note the installation direction of the pad.

Type A: Install the retainer by aligning its hole with the pad pin
groove and Ioosely tighten the bolt.

Ingtall the caliper. |Refer to the Modet Specific manual.)

Type A: Tightan the pad pin retainer bolt to the specified
torque,

Typa B: Tighten the pad pin to the specified torque and instalt
the pad pin plug.

Apply the brake tever to force the ealiper piston out of the
caliper,

Rotate the wheel by hand and ¢heck for the brake operation.

PAD SPRING ]

PAD PIN RETAINER BOLT

PAD PIN RETAINER BOLT

TYPE B
#AD PIN PLUG

BRAKE LEVER
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BRAKE CALIPER

Remawval
Refer to the Maodael Specific manual for the brake caliper
ramaovaliinstallation.

Pump the brake lever to force the caliper piston out of the
caliper,

Placa a clean container under the ¢aliper and disconnect the
brake hose from the caliper.

Claan the removed parts with fresh brake fiuid.
Avoid spilling brake fluid on painted surfaces.

CAUTION

= Spilled .l.J-rnIm fluid will damaga painted, plnsﬁ.c or rubher

perts.

Remaove the brake caliper assembly and the pads fram the
caliper.

Disazsembly

Remava the following:
— caliper bracket

‘— pad spring

— pivot collar

— boot

Remove the piston.

f necessary apply compressed air to the caliper fluid inlet to
get tha piston out. Place a shop rag under the caliper to
cushion the piston when it is expelled. Use low pressure air in
short spurts.

CAUTION

DISC ROTOR

CALIPER

LOWER CALIPER PIN BOLT

CALIPER

PIVOT COLLAR/BOOT

PAD SPRING

CALIPER

i * Be ca;eful not to damage tha caliper cylindar hore when
|

| removing the sesls.

Push the pistan seal and dust seal in and remove them.

Clean the caliper, aspecially the brake piston =eal grooves,
with fresh brake fluid.

CALIPER

SEAL
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Caliper cylinder Inspection
Check the caliper cylinder bare for scoring, scratches or other
damage.

Measurg the caliper cylinder 1.D. in X and Y axis at several
points.

Raplace the caliper cylinder if the largest measurement is
beyond (ke specified service limit,

Refer to the Model Specific manual for the servica limit,

Celiper Piston Inspeaction
Measura the caliper pistan 0.0. in X and Y axis at seversl
points,

Replace the caliper piston if the smallast measuremant is less
than the spacifisd service limit.

Refer to the Mode!l Specific manual for the service limit.

Assemhly

NCTE

+ Maks sure that each part is frae from dust or dirt befare
reassembly.
* Replace the dust seals and piston seals ss a set

Coat the new dust seals and pistan seals with the racomrmend-
ed brake fluld and instali them in the caliper cylinder grooves
properly.

Coat the caliper piston with frash brake fluid and install it in the
caliper.

There are two types of caliper pistons; resin pistons mounted
on light-weight motorcycles and metal pistons, on heavy-
weight motorcyclas. Note the installation direction as it is dif-
ferent according ta the typs of the piston.

Resin piston: Install with the conceved side away from the
pad.
hMetal piston: Install with the opening toward the pad.

Install the pad spring in the catiper.

Rafer to the Modal specific manual for the installation direction
of the spring.

Install the pad ipage 17-10).

Instali the caliper. {Refer t0 the Madel Specific manual.)

CALIPER

CALIPER PISTON

MICROMETER

PAD SPRING

BOOT

PISTON SEAL /‘

DUST SEAL FISTON

FPISTON
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BRAKE DISC INSPECTION
Visually inspect the discs for damage or cracks.

Measure the brake disc thickness at the several paints and
raplace if the smallest measurament is lass than the specified
servica limit.

Refer to the Model Specific manual for the service limit.
Chack the disc to see if the service limit is stamped on it,

Check the brake disc for warpage.

Inspect the wheal bearings for excessive play, |f the warpage
exceads the specification.

Replace the brake disc if the wheel bearings are normal.

MASTER CYLINDER
Disassembly

CAUYION
r

. Do not allew foreign matarials to enter the master i
I cylinder.

NOTE

« Replace the master piston, spring, cups and snap ring as I
a set whanever they are disassembled. i

Disconnact the wire from the brake fight switch.

Drain the brake fluid {page 17-9h

Aemove the brake lever from tha master cylinder.
Disconnect the brake hose.

Remova the master cylinder halder and the master cylinder.

Remove the rubber boot,

Remove the snap ring.

5 TO.'!L-I
SNAP RING PLIERS 072143230001
Remove the pistan and spring-

Clean the master ¢ylinder with the recommended brake fluid.

MICROMETER

DIAL INDICATOR

MASTER CYLINDER

HOLDER

SNAP RING
PLIERS

s Toa

SPRING /

%RUBBEH 800T
i
PISTON

I

13

N SNAP RING
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Master Cylindar Inspection
Check the masiter cylinder for scores, scratehes ar nicks and
replace if necessary.

Measure the master cylinder 1.D. in X and Y axis at several
points.

Replace the master cylinder if the largast measuremant s over
the specified service limit.

Rafer to the Model Specific manual for the service limit.

Master Piston tnspection

Measure the piston O.D. at the saveral points on the sscon-
dary cup side and replace it if the smallest measuremeant is less
than the specified servica limit,

Refer to the Model Specific manual for the service limit.

NOTE
! + Replace the master cylinder, if it leaks with a new piston__
nstalled. |

Assembly

NQTE

i + Heplave the piston, spring, cups and snap ring as a set.
« Be sure that each part is free fram dust or dirt before
E reassembly.

Coat the piston cup with the fresh brakes fluid and install it on
the piston.

Instali the spring with its larger diameter and toward the
master ¢ylinder.

Install the primary cup with its concaved side toward the inner
side of the master cylinder.

Install the snap ring,

SNAP RING PLIERS 07%14—-3230001

CAUTION

* When installing the cups, do not allaw the lips to turn in- |
side out. {(Rafer to the drawing.) :

* Note the Installation diraction of the snap ring. i

+ Be certain that the enap ring is seated firmly in tha
graove. J

install the rubber boot in the yroove properly,

MASTER CYLINDIER

CYLINDER GAUGE

PISTON

MICROMETER

MASTER CYLINDER PRIMARY CUP

BRALF
FLUID

SECONDARY CUP

SNAP RING

SPRING PISTON @

SPRING PISTON
ASSEMBLY

PRIMARY CUP
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Place the master cylinder on the handlebar and nstall the
holder and holder balts with the holer’s ""UP' mark facing up.

Align the spiit betyveen the holder and master cylinder with the
punch mark on tha handiebar.

Tighten the upper holder bolt to the specified torque first, than
tightan the lower bolt to the same torque.

Install the brake lavar and connect the wire to the brake light
switch.

Connect the brake hose with two new sealing washers. Be
careful not to twist the brake hose.

Tighten the brake hose balt to tha specified torgue.

Make sure that the brake hose is routed properly.

Routs all cables, hoses, and lines carefully ta avoid kinking or
pinching.

CAUTION

= Improper routing may damage c¢ables, hoses, and lines.

* Kinked or pinched brake cahles, hoses, or lines may
csuse A Joss of braking ability,

Fill the system with specified grade of fluid and bleed the air
from the systam (Rafer to pagse 17-10).

MECHANICAL DRUM BRAKES

Use an OSHA-approved vacuum cleaner or alternate mathod
approvad by OSHA, designed to minimize the hszard caused
hy airborne asbestos fibers.

* Inhaled ashestos flhars hava heen found to cause
raspiratory disease and cancer. Never use an air hose or
dry brush to clezn brake assemblies.

MASTER CYLINDER

PUNCH M

i

RK  HOLDER “'UP” MARK

SEALING WASHERS

HOSE BOLT

i
BRAKE HOSE

Remove the wheel.
Remove the brake panel from the whael hub,

INSPECTION

Brake Deum 1.D.
Check the brake drum for waar aor damagea. Raplace the wheel
hub if necessary.

Measure the brake drum 1.D. at the lining surface in a savaral
points and take the largest measurement.

Refer to the Madal Specific manual for tha service timit or refer
to the wheel hub if tha sarvice limit is stamped on it.

NQOTE

paper.
« Be sure to usa the inside vernier calipers to measure tha
brake drum 1.0 because tha drum have a waar ridga.

BRAKE PANEL

17-16
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BRAKES

Brake Lining Thickness
Measure the brake lining thickness at 3 points i(both ends and
centert,

Heplace the brake shoes in pairs if the smallast measuremant is

less than tha service bmit or if they are contaminated with
qreasa.

DISASSEMBLY

NQTE

. = Replaca the brake shoes in pairs.
* Whaen the brake shoss are reused, mark on the side of
each brake shose bsfare disassembly so that they can ba
installad in their original positions,

U-Spring Type
Mowve the brake arm and expand the brake shoes.

Remove the sheoe spring from the anchor pin with a
screwdriver,

Remove the braka shoes.

Coil Spring Type
Pull the brake shoes away from the anchors and remave the
shoes.

BRAKE SHOE

BRAKE LINING

SHOE SPRING

BRAKE SHOES

SHOE SPRING

SHOE SPRING

Date of Issue: Sep., 1988
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BRAKES

Remave tha fallpwing from the brake panel,
— brake arm
wear indicator plate
— felt seal/dust seal
— braks cam

ASSEMBLY

Apply a smalt amount of grease to the brake ¢cam and anchar
pin.

Install the brake cam in the brake panel.

Keep grease off the brake linings.
Wipe excess grease off the cam and anchor pin.

« Grease on tHe braka linings will raduce stopping abllity :
and may cause brake failura.

Felt seal: Apply a small amount of engine oit to tha felt and in-
stall the felt seal on the brake panel,

Dust seal: Apply a small amount of grease to the dust seal lip
and install.

Install the wear indicator plate by aligning its large serration
with the |large serration of the brake cam.

Install the brake arm on the brake cam while aligning the punch
marks.

Tighten the arm boit and nut to the specifiad torque,

WEAR INDICATOR PLATE

I
FELT SEAL/OUST SEAL

BHAKE ARM

BRAKE ARM BOLT

ANCHOR PIN ﬁ

BRAKE CAM

WEAR INDICATOR PLATE

17-18
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BRAKES

NOTE

"+ instalk the brake shoes according to the mark on the side |
of each brake shoe.

Kaep grease off the brake linings.

If the brake drum and linings are contaminated with greasa,
clean the braka drum with brake cleaner and replace both
brake shoss,

+ Grease on the brake linings will reduce stopping abiiity._'

Ceil spring typa:
Install the shoe springs on the brake shoas.

Install a brake shoe on the brake panel, then install the other
shoe with care that the shoa springs are in position.

U-spring type:
Install the brake shoes on the brake panel and expand the
brake shoes by moving the brake arm.

Install the shoa spring on the brake shoes and secure it on the
anchor pin.

instail the brake panel on the wheel hub.
Instatt the wheel.

Front whaeel: Check the Model Specific manual for the porper
installation procadures.

Rear wheel: Chack the Model Specific manual for the proper
installation procedures,

" BRAKE SHOES

SHOE SPRING

BRAKE ARM

BRAKE SHOES

SHOE SPRING

SPEEDOMETER DRIVE GEAR

BRAKE PANEL

BRAKE PANEL

Date of Issua: Sep., 1988
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18. FRONT SUSPENSION

i SERVICE INFORMATION

i 18-1  FORK 18-5
TROUBLESHOOTING 18-1  HANDLEBAR!S) 18-11
SYSTEM DESCRIPTIONS 18-2  STEERING STEM 18-15

SERVICE INFORMATION

A WARNING
* Riding an damaged rims or 2pokes impairs safe operation of the vehicis.

* When servicing the front wheel, suppart the motorcycle securaly with a jack ar ather support under the angine.

* Refer to the section 17 for brake systam information.
TROUBLESHOOQTING

Hard steering

» Steering head bearing adjustment nut too tight
» Faulty steering head bearigs

+ Damaged steering head bearings

« Insufficient tire pressure

« Faulty tire

Steers to one side or dows not track straight

* Urnev .aly adjusted right and left shock absorbers
* Bent fork

+ Bent fronr axle: wheel installac incorrectly

+ Faulty staering head bearings

+ Bent frame

- Worn wheel bearing

* Worn swing arm pivot components.,

Front wheel wobhbling

+ Bent rim

* Warn front wheel bearings
* Faulty tire

Wheel turns hard

» Brake misadjusted

« faulty wheel boaring

+ fFaufty speedometer gear

Soft suspansion

* Weoak fark springs
Telescopic type:

+ Insufficient fluid in fork
*« Low fluid level in fark

= Faulty anti-dive system

Hard suspension

+ Bent fork components

« Bent damper rod (bottom link type}
Telescopic type:

* Incorrect fluid weight

* Bent fork tubes

» Clogged f{luid passage

Front suspension noisy

* Worn slider or guide bushings {bottom hnk typet
* Insufficient fluid in fork

- Loocse fork fasteners

» Lack of grease in speadometer gearbax

Date of Issue: Sep., 1988
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FRONT SUSPENSION

SYSTEM DESCRIPTIONS

Telescopic and pivating link-type front suspension systems are by far the mast widely used types on motorcycles and
Scooters.

Telescopic front suspension systems are made up of a pair of upper fork tubes and lower fork slidess that telescope into one
another, Within tha sat ot tubes an either side is a spring and an oil damping system. Some systems utilize a cartridge damper
within the fork sliders,

Basically, tha oil controls the natural tandency of the spring ta continug to rebound in ever decreasing amounts in both direc-
tions onge actad upon by outside forces. Forcing the oil in each fork leg through a series of small holas, in effect, separates
the rider/bike combination from both the unwanted characteristics of the spring and from height variations in the riding
surface.

Pivoting link front suspension cannacts the axle to the fork by means of a pivoting link extending from tha ends of the axle to
tha uppar front portion of the fork, Between the pivot points on the fork and the axle are eyelets to which the spring/damper
units are attached. The top of each 'shock absorbar’ is attached to the fork, up naar tha lower steering head bearing.

This design is dividad into two basic ¢categories. The trailing link design has the axle supported by links and ‘shack absorbers'
that "trail’ from the leading edge of the lawer partion of the fork. Leading link typs front suspension has the links pivoting
toward the front and the 'shock absorbars” mounted to the leading adge of the fork.

BOTTYOM LINK TYPES

TELESCOPIC

TRAILING LINK LEADING LINK
Axle is at the rear of tha link, Axle is on the front of the link.
BASIC DAMPER OPERATION PISTON
RING

Friction Damper Operating Principles
By far the simplest form of damper is the triction type, lastead DAMPER ROD
of using oil to dampaen tha mavament of the spring and suspen-
sion, the friction type uses anly the friction of a singla
nonmetallic piston ring on the top of the damper rod prassing
against the greased damper inner cylinder wall. This dasign is
used primarily on only the smallest and simplest of vehiclgs.

GREASE PISTON

1 8 2 Date of issue: Sep., 1986
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FRONT SUSPENSION

Qil Damper Qperating Principles

Tha primary function of suspension dampers is to contral the
natural rebound anargy of the suspension springs so that trac-
tion and ride comfort is maintained,

An oil damper controls the spring action by tarcing oil to flow
through a specific set of hofes in the damper piston as the
combined spring/damper compresses or extends. The
rasistance of the movement of the dampar piston created by
the oil within the damper controls the force of tha spring. By
varying the path the oil is forced to take on ths COMpression
and rebound strokes, the desired damping rates can be
achieved.

On the comprassion stroke, il is forced through several jarge
capacity damping orificas so that the wheel can respond
quickly 1o terrain changes. Since the wheel is free 1o move

quickly, the avarage ride hsight of the machine is not
disturbed,

Qn the rebound stroke, the force of the compressed springs is
slowed by forcing the damper oil through fewer and or smaller
damping holes. The proper damping characteristics allow the
suspension to extend quickly ¢nough to meet the next bump,
but not so quickly that the motoreycle bounces from one bump
10 the next.

In the illustration to the right the compression stroke within a
double wall damper is dascribed, As the damper bady is forced
up against the spring and damper pistan, oil is forced through
the piston valve with little resistance. The primary resistance
to this compression is the damper spring. The oil that passes
through the piston merely flows to the upper side of the
pistan, At the same time, soma qil is also allowed to flow out
of the bottom valva. The quantity of oil that flows out of the
cylinder bottom valve is equivalent to the amount drawn into
the top. The combinad resistance to flow through each of
these valves is tha compression damping,

COMPRESSION STROKE

QIL
ORIFICE

REBOUND STROKE

COMPRESSION STROKE
OUTER ROD

CYLINDER l *

[~

Resistance which rasults

from the passage

of gil through the ortfice
raduces the compression forca.

QIL SEAL

F_~LOCK GUIDE

| ~~PISTON
VALVE

CYLINDER

Whan the whaal
gncounters
a projectian,
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FRONT SUSPENSION

The rebound stroke is illustrated in this drawing. Qnce the
whael has overcome the bump, the spring forces the damper
rod to force the piston back through the damper. Here, ail
fiows with little resistance into the cylinder, but thare is con-
siderable resistance caused by damping valve in the piston,

Telescopic Fork:

The telescopic fork serves as a skeletal member of the vehicle
framewark, a means for turning the vehicle and as the front
suspension.

When the fork slidars move telescopically on the compression
stroke, oil in Chamber B flows through the crifice In the fark
tube into Chamber €. while tha oil in Chambar B pushes past
the free valve and up into Chamber A, The resistance in this oil
flow absorbs shock an compression.

As the fork nears fuli compression, the tapered oil lock piace
comes into play to hydraulically prevent the fork from
bottoming.

QOn the rebound stroke, oil in Chamber A flows through the
arifice in the top of tha fork piston into Chamber C. Here the
rasulting resistance serves as a damping farce and the tenden-
cy of the spring to rebound quickly is controlled.

The rebound spring absorbs the shock af the fork legs extend-
ing outward. Qil in Chamber C flows through the orifice in the
battom of the fork piston inte Chamber B at this time.

FEXTENSION ffT

Resistance rasulting from
the passage of oil through

the arifice creates a damaing
farca an the rebound stroke.

The wheel
encouniers
a hole.

FORK TUBE

OIL SEAL

" SPRING

)

STOPPER

OIL LOCK
PIECE

FORK PISTON T

PISTON RING _'f:l—"a

REBOUND
£~ FREE VALVE

[
REBOUND

T

CHAMBER A o
SN
o = (4

% %

. o
JN!

CHAMBE

FREE VALVE

COMPRESSION, REBOUND
STROKE STROKE

| C iy T
B

|

e oy

T

] ﬁ%
! £

T
.
—

|
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FRONT SUSPENSION

FORK TOP BRIDGE PINCH BOLT |
FORK CaAP 80LT

REMOVAL

Remave the following:

» Mandlebar(s}.

* Front wheal.

« Front fender.

* Front brake c¢aliperis) and bracketis).
* Fork brace.

Loosen the fork pinch bolts.

LOWER BRIDGE
Pull each fork leg out of the fork bridges by twisting whila puli- PINCH BOLTS
ing them dow.

Press the air valve core to release air pressura from the fork.

SPRING
NOTE
If the fork legs are to be disassembled:
« HBreak the socket boits in the bottom of the fork sliders 4
loose, but do nat unscrew them {oil wlll leak out). = 3
To loosen the fork cap bolts: . Y VY
+ Bscause the clamping action of the pinch balt(s) can v Ettnteq, | NI KT}
distort the fork tubes slightly and prevent tha caps from / Y i
loosening, it is sometimes better to repasition the legs in ]
the clamps so that the caps are 2 to 3 inches above the - —a
clamps, as shown in the first illustration on this page, =
prior to loosening them. COLLAR
DISASSEMBLY
Remove the following: SOCKET BOLT FORK SLIDER

+ Fork boot {if used on the particular modai)
+ Fork cap balt. i{see note above)

« Spring seat.

« Callar,

+ Fork spring.

Drain the fork oil by pumping the fork up and down several
times.

Hold tha fark slider in a vise with soft jaws or a shop towel.

Aemove the socket balt with a hax wrench.

NOTE @

» Taempararily instali the fark spring and fork cap bolt to
loosen the sockst bolt.

Cwe v - -

SNAP RING PLIERS

DUST SEAL

Remove duat seal, washer, and snap ring.

IS TooL |

SNAP RING PLEERS 07914—-3230001

SNAP RING

Date of Issue: Sep., 1988
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FRONT SUSPENSION

Pull the fork tube qut from thae fark slider.

MNOTE

I_ = If the type of fork being disassemb.led has a guide °

bushing installed, remaova tha fork tube as follows:

Pull tha fork tube out until resistance from the slider bushing is
felt. Then move it in and out, tapping the bushing lightly until
tha fark tube separates from the slider. The slider bushing will
be forced out by the fork tuba bushing,

Remove the foltowing:

+ Qil seal,

» Back-up ring.

* Fork tuba bushing,

* Guide bushing, if installed.
* Rabound spring, if possible.

NOTE

- Do not remove the fork tube bushings untess it is
necessary to replace them with new ones.

NQTE

« On the fork typs that has no guide bushing; the fark tube
might come out of the fork sfider and the oil seal may re-
main in the slider. Remove the oil seal with ¢are not to
damage the sliding surfacs of the slider. |

Remove the fallowing:
» Qil lock piece frem the fork slider.
« Stop ring from the fork pistan.

Clean all disassambled parts,

FORK SLIDER
/

FORK TUBE

BACK-UP RING

QIL SEAL FORK TUBE
GUIDE BUSHING BUSHING
QIL SEAL S
FORK SLIDER

OIL LOCK PIECE

STOP RING L’“\f‘)

18-6
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FRONT SUSPENSION

INSPECTION

Measure the fork spring free length by placing the spring on a
flat surface, Replace the spring if it is sharter than the saivice
limit,

Set the fork tube in V-blocks and measurs the fork tube runout
by rotating it with a dial indicator mounted against it.

The actual runout is 1/2 of the total indicator reading, repiace
if the servica limit is exceeded, or there ars scratches or nicks
that will allow fork il to leak past the seals.

NOTE

f-——-—FaEE LENGTH

||ﬂW ﬂ n

I-|||
I

FORK SPRING

H"\r'\'-\z-\ -,

"h

GRARaS

-

| -
+ Do not reuse tha fork tube if it cannat be perfectly
straightened with minimal effart.

Visually inspect tha slider and fork tube bushings. Replace the
bushings if there is excessive scoring or scratching, or if the
teflen is worn so that the copper surface appsars on maore than
3/4 of the entire surface.

Check the back-up ring: replace it if there is any distortion at
the points shown.

Check the fork sliders for internal scratches, dents that are
visible from both the inside and outsids, or abnormal wear.
Replace Il necessary.

DAL INDICATOR

FORK TUBE

GUIDE BUSHING

BACK-UP RING

FORK
SLIBER

Date of Issue: Sep., 1938
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FRONT SUSPENSION

Check the fork piston and other components for damage, FORK TURE ]
cracks, straightness or abnormal wear. Replace if necessary,

FORK TUBE BUSHING

T

FORK PISTON REBOUND SPRING

ASSEMBLY

FORK PISTON

ingsert the fork piston into the fark tube,

Install the following:
« stop ring onto the fork piston.
» rebound spring onto the fark pistan
{if the rebound spring has bean remaoved).
» oil lock piece.

STOP RING

QIL LOCK PIEC

Replace the dust saal with a new one whenever it is remavad.

™~ OLIL SEAL (MARKED SIDE FACING UP)

Insert the fork tube into the fark slider.
GUIDE BUSHING

Install the back-up ring and a new ol seal.

Install the guide bushing if it has been removet_i. FORK TURE

NOTE TQP END

+ Inspect the fork tube sliding surfaces for damags,

whanever the oil seal s replaced due to cil laaks. VINYL

+ Wrap vinyl tape around the fork tube top end to avoid TAPE

' damaging tha cil seal during the cil seal installation. BACK-UP RING
| = Apply fork il to the ail seal lip. :

« inspect the oil seal with the marked sids facing up.

Place the fork slider in a vise, with soft jaws or a shop towel,
by the brake bracket or caliper bracket as shown. Be careful
not to distart the slider by clamping it in a vise incorrectly.

Apply a locking agent to tha socket kolt and thread it into the
piston. Tightan the balt with 8 6 mm hex wrench.

NOTE

J . TI'e.mporarIIy ingtall the fork spring and fork cap balt sq |
I that the piston is held in place when the sockst bolt is

tightened.
BRACKET FORK PISTON
1 8 8 Date of Issue: Sep., 1988
= © HONDA MOTOR CO., LTD.
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FRONT SUSPENSION

Place the slider bushing over the fork tube and rest it on the
slidar. Put the back-up ring and an old bushing or equivalent
toal on top.

Drive the bushing into place with the seat driver and remove
the old bushing or equivalent togl.

Coat 2 new qil seal with ATF and install it with the seal mark-
ings facing up. Drive the saal in with the seal driver,

install the snap ring with its radiused edge facing down.

Saat the snap ring firmly in the groove.

* Failure to firmly seat the snap ring may cause tha fork :
aszamhly to come apart unexpectodly and lead to a |

{

sarfous injury. i

3 race)
SNAP RING PLIERS 079143230001

NOTE

* In case of stopper ring, using 8 small screwdriver install
the stopper ring into the groove taking care not to
damage the fork tube.

Install the dust seal using the fork seal driver.

Pour the specified amount of ATF into the fork tube.

Pump the fork tube several times to remove trappad air from
the lower portion of the tube.

Compress the fork leg fully and measure the oil lavel from the
top of the tube.

Wipe the oil off of the spring thoroughly using a clean, lint freg
shop towel.

-
‘-
J?E"'_g:-_ﬁ_ —

FORK SEAL DRIVER

T\?‘rh}q ATTACHMENT

T vcor,
SNAP RING
PLIERS

DUST SEAL

SNAP RING

STOPPER RING

puST
SEALD
/STDPPER RING

OIL SEAL

BACK-UP RING

-+—— GUIDE BUSHING

OIL
LEVEL
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FRONT SUSPENSION

Pull the fork tube up and insert the spring,

NOTE

+ Mast fork springs are designad to be installed with a |
specific end toward the top and bottom, :
+ DOne end tapered; install the spring with the tapered end :
toward down. Bath sides tapered; spring may be install- |
ad with either end down.
= If the coils on only ane end are taperad, this and should
' be at the bottom. If the coils at both ends are tapersd
and tha distanca between each of the c¢oils is the same
[straight wound spring), either wey is acceptable.
However, a spring with the coils on both ands tapered
and the coils are ¢loser together at one and (progressive
wound spring), the widely spaced coils should be at the
bottom.

Reassamble the removed parts [spring, coliar, etc.).
tnstall a new O-ring into the fork cap groava.
Screw the fork cap into the fork tuba.

NOTE

= Tightan tha fork cap to the specified torqua after install-
! ing into the fork bridges and tightening the stem side
l pinch bolts,

INSTALLATION

BOTTOM FORK SPRING
{(BOTH ENDS TAPERED SHOWN)
- Ko
FORK SPRING
2225% {ONE END TAPERED
=4

COLS TAPER SHOWN)

o

FORK CAP

g O-RING

BOTTOM BRIDGE

_ PINCH BOHTS
Install the fork boot (if the particular model uses ona). i
_ - r
Install the fork legs through the fork bridges by twisting while &.ﬁ_f
pushing them upward, *k___q_______
o
Position the legs in the clamps as specified in the Model \ __Ec,/\
Specific manual. = T_-‘_______.- |
NOTE | |
+ Msake sure that the cables and wire harnasses ara routed ‘ STEERING BOTTOM
correctly. BRIDGE FORK TUBE

Tighten the fork bridge pinch bolts to the specified torqus.
Tighten the fork caps to the specified torque.

Install the ramoved parts in the reverse order of removal |Refer
to the Maode! Spacific manuall.

With the front brake applid, compress the fark up and down
sevaral times to check for proper faork operation,

| ToP BRIDGE PINCH BOLT

FORK CAP BOLTS

18-10
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FRONT SUSPENSION

HANDLEBAR(S)
ONE-PIECE, TUBULAR TYPE

Removal

Remave the follawing:

* Rear viaw mirroris).

* Handlebar switchas.

+ Throttle cabla.

* Brake and ¢lutch lever brackets,

Prevent ¢contaminants or any foreign material from antering
the system whean filling the raservoir.

AWARNING

* Contaminants in tha system may cause a reduction qr

BRAKE LIGHT SWITCH

-

LEVER BRACKET

loss of braking ability.

Avoid spilling the fluid on painted, plastic, or rubber perts.
Place a rag over thase parts whenever the system is serviced,

CAUTION

« Spilled brake i’luid wll| da;mage painted, piastic, ar rubbe.r.
) parts.

+ Holder bolts.
* Handlgbar upper holders.
* Handlebar.

Installation

Place the handishar onto the lower holders, aligning the punch
mark on the handlebar with the upper surface of the lawar
holders.

Install the upper holders with the punch marks facing forward,

Tighten the front bolts first, then the rear, to the specified
torque.

Refer 1o the Mode! Specific manual for the proper torque valye,

Connect the choke cable to the choke lever.

Install tha left handiebar switch, aligning the pin with the hole
in the handiebar.

Tighten the forward screw first, then the rear screw.

UPPER HOLDER HANDLEBAR

HOLDER BOLTS

UPFER HOLDER HANDLEBAR

LOWER HOLDER PUNCH MARKS

Date of Issue: Sep., 1988
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FRONT SUSPENSION

Apply a light coating of grease to the throttle cable ends and
throttle grip sliding surface.

Cannect the throttle cable to the throttle grip and install the
grip to the handiebar.

Install the right handlebar switch, aligning the pin with the hole
in the handlebar.

Tightaen the forward screw first, then the rear screw. Chack
that the throttle grip mavas smoothly and adjust the throttle
grip free play.

Install the brake lever and ciutch lever brackets, aligning the

punch marks with:

« cable typs: slit in tha bracksat.

» hydraulic type: master cylinder and set the hoider with the
holder punch mark facing up.

Tighten the upper bolt first, then the lower bolts.

Route switch wires properly angd sacurs tham with bands.

TWO-PIECE, CLAMP-ON TYPE

Remaval

Remove the following:

» Both handlebar switches

» Throttle grip

« Master cylinder{s} or laver bracketis)

Remove the stop ring.

Remove the pinch bolt and handlebar.

THROTTLE GRIP

GREASE LIGHTLY

PIN

STOP RING

PINCH BOLT

18-12
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FRONT SUSPENSION

Installation
Install the bandlebar by ahgning the boss with the top bridge
slot.

Install the stop ring into the groove af the fork tube.

Tighten the pinch bolts to the specified torqua.

While turning the handlebar through its full range, check for
smooth handlebar movement. Also chack that there is no in-

terfarence with cables or harnesses, especially throttle and
hrake cables, hoses, and linas.

| «+ Handlebar interfarence can have an adverse affez.:-t on
gafa vahicle operation.

Connect the choka cable to the choke laver,

Install the left handlebar switch, aligning the pin with the hole
in the handlabar.

Tighten tha forward screw first, then the rearward screw,

Install the brake tavar and clutch lever brackets or both master

cylinders by aligning the punch mark on the handlebar with

the:

« (On cable type: Slit of the lever brackat.

+ On hydraulic type: Master cylinder and set the master
cylindar holder with the ""UP'" mark facing up or punch
mark facing forward or up.

Tighten the upper or forward balt first, then tighten the lower
or rearward bolt to same torque.

Apply grease to the cable ends and throttle grip sliding
surface.

Cornmect the throttle cable to the grip and install the thractle
qrip.

Set tha right handlabar switch by aligning the pin with the hole
of tha handlabar.

Tighten the forward screw first, then the rearward screw.
Check that the throttle grip maoves smaathly,
Routa the wires praparly and secure them with wire bands.

Adjust the throttle grip free play.

PIN

FORK TUBE

FINCH BOLTS

PIN

MASTER CYLINDER

HOLDER

THROTTLE CABLE

Date of Issue: Sep., 1328
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FRONT SUSPENSION

HANDLE GRIP INSTALLATION

IF & choke lever is attached to handlebar, it must be installed
onto the handlebar before you install the grip.

Apply Honda Bond A or Honda Hand Grip Cement (U.S.A. on-
Iy} to the inside surfaces of the grips and ta the ¢lsan surface
of the left handiebar and throttle, Wait 3—6 minutes and in-
stall the grips, Rotata the grips far even application of the
adhasive.

Apply sufficient but not excessive adhesive to the throttle. Ex-
cassive adhasiva, forced into the interior bore of tha drum, will
restrict free drum movement on the handlabar.

Allew the adhasive to dry for at least an hour before using.

AVARNING

; » Any restriction of tha throttle can cause a loss of throttla '
control.

HANDLEBAR WEIGHT REPLACEMENT

End-Typa Waights:
ARemove the maunting scraw and weight.
Inner-Type Waights:
Remoye the handiebar Qrip:
« Spring pin typa:

Orive out the spring pin using a pin driver
« Retainer ring type:

Straighten the locking tab.

To remove, pull the weight whila twisting it.

NOTE

L- The inner weight is centered within the bar. |

Install @8 new retainer ring to the inner weight and install the
end weight, aligning the cutout.

Insert the weight into the handlebar, and turn it to ensure that
the locking tab aligns with the hale,

HANDLE GRIP

HANDLE GRIP

INNER WEIGHT

END WEIGHT

PIN DRIVER
>

SPRING PIN

LOCKING TAB
N

RUBBER RETAINER
CUSHION RING
[NNER
WEIGHT

LOCKING HOLE

RETAINER LOCKING

HOLE

LOCKING TAB

18-14

Date of Issue: Sep., 1988
© HONDA MOTOR CO., LTD.

q 3




FRONT SUSPENSION

Insert the waight into the handlebar and align the spring pin
holas by turning it.

Secure the weight with the spring pin using pin driver,

STEERING STEM

If the vehicle has been involved in a collision, the steering stem
may be damaged.

REMOVAL

Telescopic Typs:
Remove the handlebar.

Remove the ignitian switch and/or fuse holder if either are at-
tached to the top fork bridge.

Refar to the Model Specific Manual for specific procedures.

Removs tha fallowing:

+ Stem nut and washer,

+ Front wheel and fark.

« &ork top bridge.

« Horn and/or brake hose joint, if either ara attachad.

The lock washer tab must be bent down in order to remove the
lack nut.

Remove the lock nut and lock washer.

-1
PIN DRIVER

SPRING PIN INNER WEIGHT

: IGNITION KEY
i(( =

FUSE HOLDER

STEERING STEM NUT

LOCK NUT

LOCK WASHER
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FRONT SUSPENSION

Remove the bearing adjustment aut.

If the bearings are the loose-balt type, place a shop towal
under the staering stem to catch the steel balls,

Remove the dust seal and top cone race, or inner race, while
hoiding the staering stem with your other hand. Then remove
tha stearing stem from the frame,

NOTE

+ Where loose balls are used, be sure you have the correct
number of balls to ensure none have beesn lost.

« Tapered raller bearings or ratained-ball type bearings
should be removed from the steering stem after tha stem

STEERING STEM SOCKET

TOP CONE RACE
10R INNER RACE)

STEEL BALLS

BALL RACE

has baen ramaved from the frama,

Inspaction
Check all of the races and balls for damage or abnormal wear
and replace as necessary.

TOP CONE RACE
(OR INNER RACE)

e

BOTTOM CONE
RACE [OR INNER RACE)

QUTER RACE

RETAINER-TYPE
STEEL BALL

TAPERED
ROLLER

LOOSE-BALL TYPE BEARINGS
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FRONT SUSPENSION

RACE REPLACEMENT

NOTE

« Bearings should be replaced as a set—inner and outer
races.,

* If the motorcycle has been invalved in an gccident, ex-
amine the area around the steering head for cracks,

Remova the races from the steering head using the ball race
ramover.

Refer to the Model Specific manual for specific tools.

Install new races into the steering head of the frame using the
driver and attachment,

NOTE
; = Drive the races in squarely, making sure that they ara ful- i

ly seated.

On aluminum frames: replace the races using the Ball Race
Removear Set as dascribed in the following procedure.

Ball race remover set (includas {1) thru. {6})
07946 —KMa0o0Q1

e

= roc_ ] BALL RACE

REMOVER

ey BALL RACE |
222 renoveR

s racc] ATTACHMENT

{1} Driver shaft

{2) Base

(3} Attachment A, 47 mm
(4] Attachment B, 55 mm
(5) Remover A, 47 mm
(6) Remover B, 55 mm

07946 —KNMS030Q
07246 —KM39GEDQ
07946 —KM380100
07946 —KMB0200
07946 —KM30401
07946 —KM90500

Top Race Removal
Instali remover tool A into the steering head and place attach-
mant A onto remover A and secure it with nut B.

Install attachment B onto the Driver shaft and install them
through attachment A,

install the base noting the proper installing direction and screw
in nut A

Set attachment B into the bottom of the steering head.

Hold the driver shaft with a wrench and tighten nut A to
ramaove the upper raca.

DRIVER ATTACHMENT A, 47 mm

UPPER
OUTE
RACE

BEARING
REMOVER A,
47 mm

NUT A

ASSEMBLY
BASE

NUT B
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FRONT SUSPENSION

Bottom Race Removal
Set remover B into the steering haad, place attachment B anto
remaver B, and secure it with nut B,

Install attachment A onto the top of the steering head.

Install the remover shaft through attachments A and B and set
the base with the big snd toward the head pipe and screw in
nut A.

Remove the bottom race in the same manner as the top race.

Top Race Installation
Install a new top race and attachment A anta the top of the
staering head.

Instalt the driver shaft, attachment and base with the small
side of the base toward the steering head as shown,

Tighten nut A,

Hold the driver shaft to prevent the new race from turning, and
install the top race by turning nut A graduaily until tha groove
af attachment A aligns with the top end of the head pipe.

Bottom Race Installation
Install 8 new bottom race and attachment B onto the driver
shaft, and install them into tha stesring head.

Set attachment A and basa an the top of the steering head and
tighten aut A,

Hold the driver shaft securely and install the bottom race into

the steering head by turning nut A gradually until the graove of
the attachment aligns with the bottom of the staaring head.

Steering Stem Battom Race Replacement

Temporarily install the steering stem nut onto the steering
stem to prevant damage to the threads.

Remove the bottom race and dust seal using & dnft, and
discard them,

DRIVER SHAFT

DRIVER

BEARING
REMOVER
B, 55 mm
LOWER
OUTER
RACE

DRIVER —_
ATTACHMENT
B, 55 mm

e

ASSEMBLY

C_NASE

NUT A

DRIVER
ATTACHMENT
A, 47 mm

GROOVE

UPPER
OUTER RACE

WRENCH

DRIVER
ORIVER SHAFT
ATTACHMENT

B. 55 mm

ASSEMBLY
CRIVER BASE
SHAFT
LOWER
OUTER RACE

DRIVER

DUST SEAL AND
BOTTOM RACE
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FRONT SUSPENSION

Install a new dust seal and bottom race onto the stagring stem,

Frass in the bottorn race using the steering sterm drivor and a
hydraulic press.

STEERING STEM INSTALLATION

Loose-Ball Type

Apply grease to the top and baottom cone races. Install the
steel balls anto the top and bottom races making sure you
have tha carrect amount.

{nsert the steering stam, taking care not to dislodga the steel
balls fram tha grease.

Hold the steering stem in the place and instal! the top race and
begaring adjustment nut.

Tighten the bearing adjustmsent nut to tha proper torque: Refer
to the Madel Spacific manual for this spacification.

Move the stsering stem right and left, lock-to-lock, several
times to seat the bearings.

Make sure that the steering stem moves smoothly, without
play or binding; then loosen the baaring adjuster nut,

Retighten the bearing adjustment nut to 15 N-m {1.5 kg-m, 10
ft-Ib), then Ioosen the adjustment nut 1/8 turn.

Recheck that the steering stem moves smoathly without play
or hinding.

A

STEM
DRIVER

[
% DUST SEAL AND

—. ]
=N !

=

BOTTOM RA C E

STEERING STEM

TOP CONE RACE
(OR INNER RACE}

R N )

STEERING STEM N

5 ruml
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FRONT SUSPENSION

Reinstall tha top bridge and fork legs temporarily.

Tighten the stem nut to the spscified torque.

Retalnar-Type Ball Bearings
Apply grease to both the top and bottam bearings,

Place the lowar baaring anta the steering stem with tha re-
tainer facing downward.

Insert the steering stem into the steering head and install the
upper bearing into the steering head race.

While hoiding the steering stem with one hand, install the top
race and besring adjustment nut onto the stam.

Tighten the hearing adjustment nut to 25 N-m (2.5 kg-m, 1B
ft-lb).

Move the steering stem right and left, lock-to-lock, several
times to saat the bearings.

Make sure that tho steering stem moves smoothly, without
play or binding: than loasan the nut,

Retighten the adjuster nut t¢ 25 N-m (2.5 kg-m, t8 ft-Ib).

install a new lock washer by aligning the tabs with the grooves
in the adjustment nut.

Screw tha lock nut all the way in with the your fingers,

Hold the hearing adjustmant nut and further tighten the lock
nut; encugh tu align the grooves with the tabs of the lock
washer.

Bend the lock washer tabs up into the groove af the lock nut.

TOP BRIDGE

BALL BEARING

ADJUSTMENT NUT

INNER RACE

s oo STEERING

AQJUSTER NUT

STEM NUT WRENCH

STEERING STEM

LOCK WASHER

LOCK NUT

i Bend the tab
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FRONT SUSPENSICON

Install the top bridge and temporarily install the fork legs.
Tighten the stern nut to the specified torque.
Check the steering head bearing preload Ipage 18-22).

Reinstall tha cemoved parts.

Tapered Reiler Bearing Type

Apply grease to the top and bottom bearings.

Install the bottom bearing anto the steering stem with the re-
tainer toward the bottom,

Insert the staering stem into the steering head; then install the

top bearing and dust sesl {if a seal is used on the particular
model|,

Instalt bearing adjustment nut while holding the steering stem.

Tighten tha adjustment nut to 11 N-m (1.1 kg-m, 8 ft-Ib).

Maove the steering stem right and left, lock-to-lock, several
times to seat the bearings,

Make sure that the steering stem moves smoaothly, without
play or binding.

Retighten the adjustmeant nut to 11 Nem (1.1 kg-m, & ft-Ib),

TOP BRIDGE

TOP BEARING

STEERING STEM

BEARING ADJUSTMENT NUT

STEM NUT
5 1o0) \WWRENCH
T
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FRONT SUSPENSION

Install the top bridge and temporarily install the fark legs.

Tighten the steering stem nut to the specified torque.
Check the steering bead bearing preload.

Reinstall the remaining reamaovead parts,

TOP BRIDGE

STEERING HEAD BEARING PRELOAD MEASUREMENT

Steering head bearings (applicable to on-road models ovar 125 cc) that are too lanse or too tight may cause handling
praoblems.

After the steering stem and bearings have been raassembled. make sure that the steering head hearings are instatled correctly
by measuring the preload,

An average measurement is given hare, refer to the Mode!l Specific manual for the correct preioad specification.

Measurement (Reading on spring scale) = FPRELOAD tkg-m, in-lb}

kg (b DISTANCE (batween stem and fork tube centers)
{cm, in}
Examplo:
Distance: 7.5 cm (3.0 in)
Preload: 15 kg-cm (13.0 in-1b} DISTANCE

Measurement should be 2.0 kg (4.3 Ib) in the spring scale.

STEERING FRONT
STEM FORK

Data of lssue: Sap., 1988
1 8-22 & HO?\IEAO MOT"OR CQ., LTD,
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FRONT SUSPENSION

MEASUREMENT

Place a jack or stand under the engine and raise the front wheel
off the ground.

Set the steering stem in the straight ahead position.

Mook the spring scale to the fork tube betwaan the top and
bottom hridges.

Pull the spring scale keeping the scale at a right angle to the
steering stem.

Read tha scale at the point where the steering stem just starts
to move.

Compare this with the specification in the Model Specific
manual.

Adjust as necessary.

STEM

STEERING

FORK TUBE

Pate of Issue: Sep., 1988
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SERVICE INFORMATION 19-1  SHOCK ABSORBER 19-7
TROUBLESHOOTING 19-1 SWINGARM 19-11
SYSTEM DESCRIPTIONS 19-2  PRO-LINK SUSPENSION LINKAGE 13-

SERVICE INFORMATION

® Usa only genuing Honda bolts and nuts on all suspension, swingarm,

shock absorber and suspensian linkaga mounting
lacations.

The shock absarber contains nitrogan undar high prassure. De not allow flre or heat near the shock absorbar. i
+ Before disposal of tha shock nbsarber, release the nitrogen {see page 19-9).

TROUBLESHOOTING

Soft Suspansian

* Weak spring(s)

* Qil leakage from demper unit
* Air or gas feakage

* Incorrect damper adjustment

Hard Suspension

* Incarrectly mounted suspension components
Incorrect damper adjustment

Bent swingarm pivot

Bent dampaer rod

Damaged swingarm pivot bearingfs)

Faulty suspension linkage

Damaged linkage pivot bearings

Date of Issue: Sep., 1988 1 9 1
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REAR SUSPENSION

SYSTEM DESCRIPTIONS

Swingarm-type rear suspension systems provide a camfor-
table ride while offering goad traction and whasal cantrot
capabhilities. Using the front swingarm pivat as the fulcrum and
maunting the rear axle at the trailing end of the swingarm
allows the wheel ta respond quickly to variations in the road ar
trail surfaca.

At present, almast all motorcycles have adopted this basic
canfiguration for rear suspansion, On some scooters, the gn-
tire engine and drive unit pivots as the *'swingarm’.

This hasic swingarm type rear suspension design can be
braken down inte a few categories, depending on the number
of dampers used and the design of the swingarm,

Conventional, Dual Spring/Damper Typa

In the coventional typae systam, two spring/damper units sup-
poart the reat of the frame fram the rear section of the
swingarm as illustrated here.

Today, this type of suspension is found primarily on small
displacament matarcyclas because of the simplicity of ingtalla-
tien, the small humber af components necessary and due to
the systems basic economy. Up until around 1981, this dual
spring/damper design was also used on most larger displace-
ment motorcycles as well.

A rising rate type rear suspensian is also possible on dual
shock types if the shock angles are correctly positioned.

Pro-Link, Prograssive Link Type

Honda’s Pro-Link suspension system is designed to provide
both comfort and contral without compromise. [ts progressive
action rising rate delivers an ideal proportion af springing and
damping over a wide range of riding conditions. Initial rates are
soft for supple responsé ta small bumps and ripples. Should
the riding surface becoma rougher, increasingly stiffer ratas
pravide tha control necessary to pravent bottoming and keap
the rear wheel in contact with the surface.

The swingarm and damper unit of the Pra-Link typa rgar
suspension ara connected to the swingarm by a link. Tha
damper unit travel in relation to the rear wheel mavement can
be changed relatively freely during the design stage in accor-
dance with the combination of the cushion arm and cushion
connecting rod that is selectad.

As the axle stroke distance increases, the piston speed of the
damper and shock absarbing force increase prograssively,
Therefore, this type of suspension is charactaristically suft on
nitial raval so it absorbs small riding swrface inconsistencies
well, and provides progressively firmer resistance to prevent
bottoming at full compression when a large bump is hit.

Full comprassion

Though the amount of stroke A is
the same, the amaunt of strake B
~» becomes grester.

19-2
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REAR SUSPENSION

This arrangement offars a greater amount of suspension
stroke compared ta tha amaount the damper unit compresses
and therefore graater control for improved suspengion perfor-
mance. It also enables the weight of the spring!damper unit to
be centralized more compactly, nearer the center of the frame.

The Defta type Pro-Link is a further refinemant which lowers
the motoreycles CG by a significant amaunt and reduces the
weight of the cushion arm.

Pro-Arm Type

Honda's unigue cantilever-typa Pro-Arm is a stylish departure
from the conventional forked-type swingarms. High rigidity
and durahility are achieved through the use of a massive hox-
section design and large diameter “'axle’’. The “‘centar pin”
mounting allows easy wheel ramovslinstaliation and the
design of the eccentric bearing carrier makes chain adjusting
easy. Other benefits include minimal unsprung weight, added
room for compact exhaust routing, slimmer overall maching
shaps, easier access for damper adjustments. and the simple
dasign lends itself to easa of maintenance and cleaning.

Damper Design and Oparation f DAMPER ACTION

Riding comfort and proper rear wheel traction are provided by ‘
a combination spring/damper unit, and to seme degtee, by
maintaining proper tire pressure, The damper absorbs some
suspension compression force and ¢ontrols the unwantad re-
bounding effects of the spring. Typically, camparatively little
damping resistance ts offered on the compression stroke as
most af this {shock) is handfed by the spring.

REBQUND DAMPER OIL COMPRESSED

Oil dampars units ara either the upside down type or the right DAMPER
side up type, Running the damper body upside down (with the
shaft below and the body above) raduces unsprung weight.

Vibration
Vibration {spring and
{spring anly] dampaerl
"'I I.ﬂ. foa 3
I
| | || || || _,I| |.,| I,I Illrl-njlt_ ’ JrF-

Y

Upside down Right side up
type type

Date of Issue; Sep., 1988
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REAR SUSPENSION

In addition to the inverted and ¢onventional damper body
types, there are twao basic damper designs, each named for the
method used to craate the damping action: the friction type
and the oil damper tynea.

The friction type damper i comparatively simple in design and
is used on only tha mast lightwsight and egconomical models.
This design uses only the friction of 8 nonmetallic piston
against the greased, inside wall of the dampear ¢yiinder to
counteract the natural rebounding action of the springs.

Many of the simplest and maost lightweight motarcycles and
scooters are equipped with single damping or single-effect
type dampsrs. This design provides damping force only an the
rebound stroke and relies on the compression rasistance of the
spring aione o absorb riding surface irregularitias,

The maost effectiva damper design is the double damping or
double-effect type. In thesa, damping farce is provided for
both compressian and rebound strakes.

Some dampesr dssigns includea nitrogen gas within their bodias
ar within a reservoir to prevent the oil from foaming.

In emulsion type dampers tha nitrogen is filled in tha damper
body.

Some of this typa has a saparator in the gas chamber by which
gas is hard to he mixed with tha oil.

Decarbon design dampers keep the nitrogan gas separated
from the oil by maans of a frea floating piston which acts as a
diaphragm. This way the oll can pass through the damping
orifices without interference from the gas bubbies.

Resarvoir equipped dampers are a variation of the simplest
Decarbon design. A more consistent oil temperature and
therefore more consistent damping is provided due to an in-
creasad oii capacity; the shock body can be entirely filled with
oil since the gas chamber is elsewhere. A rubber bladder is us-
ed within the ressrvoir to saparate the nitrogen gas from the
damper oil.

DOUBLE DAMPING {DOUBLE-EFFECT) TYPE

EMULSION TYPE

.

.j/ SEFARATOR

<
o

{7

AR,
A i

ol

o

qq
o

aiplafuin]

DECARBON TYPE
FLOATING PISTON

RESERVE-TANK TYPE

GAS CHAMBER

RESERVE
TANK
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REAR SUSPENSION

Rear Dampsr Springs

A varigty of spring designs arg used on motorcycles and
scoaters. Amang thess types are straight wound, progressive
wound, wida pitch and narrow pitch, and even tapered spring
wire types. Each provides different comprassive force
characteristics,

NOTE

* Unsprung weight is reducad slightly when the widely pit-

chad {or spaced} spring coils are positioned toward the
sSwingarm.

Qne means of achieving a progressive averall Spring rate is to
allow the spring rates of two or three different eprings to
“'erossaver’’ or combine theit individual guslities by simply
stacking the springs atop one another. This method is known
as a combination type spring arrangement.

Anather variation towards achieving s progressive spring ac-
tion is to add an air-assist bladder 1o the spring/damper unit,
On these types, air pressure is added up to a specified amount
to compeéensate for increased load requirements rather than ad-
justing the pretoad on the spring.

The right '"shock’” on GL1500s is actually only an “air
spring™. It has no dampening properties aside fram a very
slight sea! friction and is filled with only a very smail amount of
oil to lubricate its shaft and oil seal.

Spring Pralaad Adjuster Dasigns

The spring adjuster changes the coil spring length and the ini-
tial spring prefoad. Thera are several types of spring preioad
adjuster systems: pre-set type, mechanical type and bath
mechnical and hydraulic remote control types, all of which ad-
just the spring seat position.

The Pre-set catagory includes both the cam type preload ad-
juster and the near infinitely adjustable threaded, double lock-
ing nut type.

Cam Type

The cam type pretoad adjuster uses a collar with recesscd
steps that fits around the damper body, As each step is pasi-
tioned against a stop or pair of stops built-in to the damper
body, the spring preload can be adjusted to from thres ta five
pra-set positions, to bettar suit vehicle load requirements,

STRAIGHT WQUND PROGRESSIVE WOUND
[y

]

VB L

L GAANAGHM

Bl
HH

3

o)
-
xatelsls]

T~
'

G

COMBINATION TYPE AIR-AGSISTED TYPE

CAM TYPE ADJUSTER

SOFT &= =——> HARD
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REAR SUSPENSION

Threaded Type

Spring preload is set by mowving an adjuster nut to eithar com-
press or extend tha haight of the spring. Once the desired
preloaad is established, a lock nut is tightaned against the ad-
juster nut to prevent it from changing position. & munimum and
maeximum spring height {spring preloed} is recommended for
each madel. These dimansions must be complied with,

Faifure to comply with the minimum and maximum spring
length spacifications may rasult in the spring ¢coil binding near
full suspsnsion compressiaon or the spring perch retainars com-
ing lvose near full suspension extension.

Remate Contral Type

The remate type of spring prelead adjuster uses hydraulic
pressure to reposition (he spring seat. An adjuster knob on a
conveniently located contiol meéchanism presses against a
diaphragm, which in turn forces hydraulic fluid through a line
to the damper unit. This hydraulic systam, complately
separate fram the damping system, incraasas ¢or dacreases the
height of the spring te achieve the desired prelvad.

Damping adjuster
In il damper units, a damping adjuster sarves to ¢control the oil
flow by regulating the aorifice diametar.

On certain types other than those showan in the drawings, the
damping force is controlled by adjusting tha pre-set load on the
valve.

Decreasing the orifice diameter increases resistance and
dampar hardnass.

Increasing the orifice diameter decreases resistance and
darnper hardness.

THREAD TYPE ADJUSTER

ADJUSTER
NUT

LOCK NUT

SPRING LENGTH

ADJUSTER
KNOB

DIAPHRAGM
SPRING ADJUSTER

SPRING ADJUSTER

REBOUND
SIDE
)
=
1]
O
&
o
g
)
=
@
=
< i
O w!
|
ot

T ”J» ORIFICE
¥ DIAMETER
—

PISTON SPEED

imow
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REAR SUSPENSION

SHOCK ABSORBER
REMOVAL

Support the vehicla securely and raise the rear wheel off the
ground.

Remove the mounting balt(s) or nutis); then remove the shock
absorber.

INSTALLATION

Install the shock absorber on the upper mount noting the pro-
per installation direction.

Raise tha rear wheel enough to allow installation of the lowsr
mounts. Slip the mounts into pasition.

Tighten the upper and lower mounts to the specifiad torque.

On Pro-Link or Pro-Arm systems, refer to the Model Spacific
manual for shock absorber remavaliinstallation procedures,

DISASSEMBLY

AWaRnING

* Certain types of dampar units are filled with high
prassure hitrogen gas.

* Do not disassemble gas damper units,

- Ba sure to release tha gas from the damper unit bafore
discarding if.

» To prevent loss of tanslon, do nat compress the spring
maore than necassary to remova it.

Remove the shock absorber.
Compress the spring and ramave the damper unit.

Shock Absorber Comprassar Use;
Install the shock absorber compressor on the rear shock
absaorber,

Certain types of shock absorber comprassors require adaptars
when the attachmant is instalted. while others da not.

Refer to tha Madel Specific manual for the typa of compressor.

Install tha shock absorber compressor holder securely onto the
coil spring end thet is near tha lock nut or stopper ring.
Turn the compressor handle and slowly compress the spring.

Hydraulic Press Usa:
nstall the spring compressor attachment and compress the
spring with the hydraulic press.

Alway use a specifiad tool to compress the spring. Refer 1o
Model Specific manual.

* Use of a hydraulic prass ta compress the spring can {ead
ta the spring or shock absorber flying out of the press
and causing a serious injury.

Certain types of shock absorbers are mounted with a stopper
ring while other types are mounted with a lock nut.
Refer to the Model Specific manual.

SHOCK ABSQRBER

-0 REAR SHOCK ABSORBER
COMPRESSOR

SPRING

= T-'}'DLI
SHOCK ABSOREER
COMPRESSOR

SPRING COMPRESSOR

ATTACHMENT\

HYDRAULIC PRESS

5=
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REAR SUSPENSICN

Lock Nut Removal
Compress the spring and loosen the lock nut, then remove the
upper or lower joint and the sprng.

Stop Ring Ramoval
Compress the spring and remove the stopper ring.

Remove the spring.

INSPECTION
Spring
Piace the spring on a level surface and measure the free

length.

Replace the spring if it is deformad, cracked or its frea length is
shorter than the servica fimit.

Damper Unit

Keep a gas-filled shock absorber away from fire or heat.

! + Haating a gas-filled damper can Jead to an explosive
reiease of pressure which can causa a serigus injury.
-+ Do not try to disassemble the damper unit if the
: disassembly procedura is not described in the Model
Specific Manual. Disassembly can lead to a release of
Lgas under high-pressure which can causa an Injury.

Check the damper unit for deformation or @il leakage and
replace if necessary.

Check the damper rad for straighthess or stepped wear and
replace if necessary.

Check the damper bump rubber far fatigua or damage and
replace if necassary.

[%%:) SHOCK ABSORBER

COMPRESSOR
HOLDER NUT
o) (s7000) ATTACHMENT

SHOCK ABSORBER |

STOPPER RING

SPRING

L o0l

-—————— FREE LENGTH ——————

DAMPER UNIT

BUMP HUBSER
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REAR SUSPENSION

Compression Farce {Gas Filled Damper Only)
Examine the damper rad and replace the damper unit if it is
bent or scored,

Mark the damper rad at the
fi.e., 10 mm{Q.4 in) exposc.

st spacified compressed stroke
irom the damper body.

Place the damper rod on a scale and measure the farce ra-
guired to compress the damper until the mark is flush with the
damper hody,

Refer to the Model Specific manual for the compression force
and the specified comprassed stroka.

If the force required is less than service limit, gas is leaking.

Chack the upper joint and collar for wear or damage andg
replace if nacessary.

Check the rubbar bushing for wear or damage and raplace if
necessary.

NOTE

- Apply specified greass to the sliding surfaces of tha col-
! lar and bushing, and reinstall them.
\; If a needle rollsr and spherical bearing are installed in-

stead of the bushing and collar, rafer to the Mode!
Specific manual for their replacement,

SHOCK ABSORBER DISPOSAL PROCEDURE
Center punch the damper case to mark the drilling point.
Refer to the Model Specific manual for the precige drilling
paint,

Wiap the damper unit inside a plastic bag.
Support the damper unit upright in a vise,

Through the apen end of tha bag, insert a drill motar with a
sharp 2—3 mm {5/84— 1/B in) drill bit.

Use a sharp drill bit to minimize heat buildup.

AWARNING

* Using a dull drill bit allows a build-up of sxcessive heat I
and prassure insida the dampar which may ceuse an
explasion.

= The shock absorber contains nitrogen gas and oil undar
high prassure. Drilling farther into the damper case than
specified can puncture the cil chambar. Ol escapling
under high prassure may cause sericus injury. :

¢t = Always waar eye protection to avoid getting metai shav-

I ings in yaur eyes whan gas pressure is released.

NOTE

* The plasti¢ bag is only intended to shield you from the
€scaping gas.

Hald the bag around the drill motor and briefly run the drill
motor inside the bag; this will inflate the bag with air frorm the
motor and help keep the bag from getting caught in tha bit
when you start.

_¥_ SPECIFIED COMPRESS

/m COLLAR

THE DRILLING POINT INDICATED
BELOW IS EXAMPLE ORNLY]|
REFER TO THE MODEL SPECIFIC MANUAL

FOR PRECISE DRILLING POINT! DRILLING

POINT
DRILL BIT

PLASTIC BAG

DAMPER UNIT

Date of Issue: Sep., 1988
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REAR SUSPENSION

On dampers with nitrogen gas filler valves, depress the valve
core to releass tha nitragen and then remove the valva from
the shack absorber.

Paint the valve away from you.

| = Always wear eye protection to avold getting dabrig in
. your eyes.

ASSEMBLY

Assembls the shock absarber
disassembly.

in the reverse ordar of

NOTE

= If the shock absorber does not have the regular pitch

spring. the spring should be installed in tha correct posi-

i tion. Rafer to the Modsel Spacific manual for spring in-
stallation direction.

. - |

Hydraulic Prass Use:

Compress the spring until the stopper ring can be installad us-
ing 8 hydraulic press.

Refer to the Model Spacific manual,

Install the stopper ring in the groove in the dampar,
Be certain that the stopper ring is seated firmly in the groove,

i « Failure to firmly seat the snap ring may causa tha shock
assembly ta come apart unexpectadly and lead to a
serious injury.

» Cempragsing the spring more than necessary may cause

8 {oss of spring tansion.

Always use a Shock Absorber Spring Compressar to comprass
the spring on dampers with a rod screwed into tha upper or
lower joint.

AWARNING

.« tseofn hydraulic prass to campress the spring can iead l
i to tha spring or shock absarber flying aut of the prass |
and ¢ausing 8 serious Injury.

Joint Installation:
Clean the lock nut threads before installing the lower joint.

Install tha lock nut on the damper rod and tighten it by hand as
fult as it goes.

Apply a focking agent to tha threads.

Install the lowser joint on the damper unit.

Hold the lower joint and tighten the [ock nut to the specified
torque.

CAUTION

i = Loosening or remaving 8 staked fock nut may cause the
i shock assembly ta come apart unexpectediy and lead to
a serious injury.

SPRING COMPRESSOR

ATTACHMENT
}i“‘“—mﬁmuuc PRESS

Il

SPRING

LOWER JOINT

SHOCK ABSORBER

L4 THREADS

COMPRESSOR
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REAR SUSPENSION

SWINGARM

Refer 10 the Model Specific manual for each mode! for swing-
arm ramoval, disassembly, reassembly and instaliation,

INSPECTION

Remove the chain slider, ¢chair juide and brake torque rod (if
installed).

If the motorcycle is a shaft-drive type, remaove the rubber boot,

Check the removed parts for waar or damage and replace if
necessary.

Check tha center collar/distance collar, if installed, for wear,
scoring or s¢ratches and replace if nacessary,

PRO-LINK SUSPENSION LINKRGE

NOTE

+ Mark on the suspension linkage befora disassembly. The
cushion arm and connecting rad aften have specific in-
stallation directions and they should be installed proper-
ly. They may interfere with the frame and/or change the
vehicle height unless installad praparly,

KREMOVAL

Hemaove the following:

« Rear wheel.

+ Bolts from the frama side of the connecting rod.
* Rear shock absorber lower mounting bolts.

* Bolts from the swingarm side of the shock arm,

INSPECTION

Check the shock arm and connecting rod for deformation,
cracks or other damage and replace as necessary,

CHAIN SLIDER

GREASE FITTING

CENTER COLLAR

SHOCK ARM LOWER MOUNTING BOLT

PINCH BOLT

MOUNTING BOLT

CUSHION ROD

SHOCK ARM

CUSHION ROD

Date of Issue: Sep., 1988
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REAR SUSPENSION

Check the pivot collars, dust seals, bushings and/or bearings
for wear or damage and replace if necassary,

Refer to the Madel Specific manual for their replacement
procadures,

Refer to the Model Specific manual, if your matorcyele is
equipped with needle roller or spherical bearings.

INSTALLATION

Apply molybdenum disulfide grease to all pivat points.

Pack the greasa fittings (if installed) with graase.
Reassemhble the suspension linkage with care to tha proper in-
stallation directions and loosaly tighten the pivot bolts.
Reinstall the suspension linkage assembly on to the frame and
tighten each bolt to the specified torque.

Refer to the Model Specific manual for the proper torque
spacifications.

PIVOT COLLAR

o

]

/ /
©
S
7
)

DUST SEAL

SHOCK ARM

GREASE FITTING

CUSHION
ROD

PI¥OT BOLT
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20. FRAME/BODY PANEL

SERVICE INFORMATION 20-1 DESCRIPTION 20-2
TROUBLESHOOTING 20-1 INSPECTION 20-4

SERVICE INFORMATION

# Although it is possible to weld some cracked frames and straighten some framas that are slightly bent it is best to raplace
the frame with 8 new one when it is damaged.

® Generally speaking, plastic body panels cannot be repaired and therefore must be replaced.

& |t is possible that a front end collision will bend the steering head of tha frame, but not the fork, whesl or even the axle.

TROUBLESHOOTING

« Failure of the front suspension, steering or rear suspension may damage ths frame enough ta require replacement.
» Refer to the section 1B for front suspension and steering inspections.
+ Rofar to the saction 19 for rear suspension inspection.

Abnormal engine vibraticn

» Cracked or damaged engine mounts

+ Cracked, damaged or bent walded portions
« Bent or damagsd frame

« Engine problems

Abnormmal noise when tiding ibanging or cracking}
« Damaged or bent engine mounts

+ Damaged weldad points

« Damaged or bent frame

Steers to one slda when under acceleration er daceleration
» Bent frame

« Bent fork

+ Bent swingarm

Date of lssue: Sep., 1988
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FRAME/BODY PANEL

DESCRIPTION

Motorcycle, scoater and ATV frames serve as a skeleton to which all other components are attached. Various farms aned in-
tensities of vibration and stress act against the frame from borh the engine and suspension when the vehicle is in usa. These
forces ara a majar tactor in determining the final design of each frame.

The various frame designs can be classified inta ong of a few general catagories. Certain types are chosen for particular
models according to their engine displacament, the use the vehicle is designed for, serviceability, economic reascns, and
evan visual appeal.

The material used for a frame is chosen by similar means. Generally, alurninum frames are resarved exclusively for sport typa,
aon-road motorcycles, usually of middle-to-large angine displacemant. Virtually all other frames are made of steal, Aluminum
alloys are lighter than steel of the sama strength, but are bulkier and more expensive to produca.

A wide variaty of tubing and pressed steel shapes as well as castings and forgings are combined to form the optimal
framework far a particular model,

Many of the earliest Honda models usad primarily a round steel tube frama.
Laeter models up to 305 cc used a frama made mostly or entirely of pressed steel plate.

Same of today’s framas are made almost entirely of round steel tubing of various sizes and thicknesses. Others are made up
mainly of square steel tubing. Most aluminum frarme members ara some form of rectengular tubing. though a few pieces are
aguare. The highest stressad rectangular aluminum members are often relatively complex extrusions designed to fulfill a
specific set af requirements. Most aluminum and steel frames include some castings or prassed steel sections in order to farm
strong and compact tube joints, and for pivot or major attachment points.

Round tubing has the same strength in alt directions. Square and rectangular tubing {as well as other variants) have different
strength characteristics in different diractions. When the maximum strength is required in a vertical direction and the strength
in 8 horizontal direction is not as impartant, rectangular tubing with greater strength in the areas neaded is chosen. At times a
frame is lightened by changing the combination of the types of tubing.

Thinwall ractangutar aluminum tubing is given a graatar strength by adding an internal stiffaning ribs and producing it in the
form of an extrusion. Some madsls use a special modified pentagonal or hexagonal extruded alurminurm tubing {with internal
strengthening ribs) in order to improve the frame member's strength to weight ratiq, its rigidity in one or more specific direc-
tions, and in some cases, to allow a more campact and unobstructed riding position.

The various material types, farms and dimensions used in frama design are linked directly to the experience gained from
Honda's ongoing racing programs around the globe. As new knowledge is gained through competition, it is combined with in
put from non-competition testing and utilized in the canstruction of each new generation of praduction machine.

EJETK%%E_SZ—_ ~ RECTANGULAR MODIFIED HEXAGONAL

AR vaeans EXTRUDED ALUMINUM EXTRUDED ALUMINUM TUBING
RECTANGULAR  TUBING

ROUND TUBING TUBING

.
. RIB i
@ o [ )
STRENGTH EQUAL STRENGTH DIFFERENT

DEPENDING ON DIRECTION MODIFIED PENTAGONAL
IN ALL DIRECTIONS OF FORCE APPLIED EXTRUDED ALUMINUM TUBING

The frame also serves to absorb vibration from the angine and, to some degree, from the road surface. The difference in basic
frame structure is determined according to the engine type and the type of use the machine is designed for.

Twa only slightly different frame designs may have significantly different vibration absorbing or generating characteristics
which make one design cofrect and the other unsuitahle, even with the same engine installed. Therefore, the particular frame
structure a machine ends up with is chasen according to the engine type and by the spacific use the machine is intendad for,
in osder to prevent unpleasent vibration to the rider and premature fatique to structutal members,

Frames are classified as follows, according 1o differences in basic structure.

Oate of Issue: Sep., 1928
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FRAME/BODY PANEL

BACK-BONE TYPE

This type of frame is made up of a combination of pressed
steel plate and steel tubing,

This basic frame design is used mainly on scooters and some
of Honda's early motorcycle designs. This type of construction
allows added freedom in the overall design of the vehicle and
relatively economical production,

DIAMOND FRAME

The lower section of the down tubse is not connected with
other frame tubes. The engine farms the final partion of the
frame structure.

Mounting the engine generates the frame strength,

The diamaond frame is used mainly on small and middfe-size
vahicies due to simplicity of the structure, light weight and ex-
cellent serviceability.

SINGLE CRADLE FRAME

The singie cradle frame has one down tube and one main pipe
at the front of the engina. The frame structual matgrial sur-
rounds the engine. This frame is mainly appliad to off-road
vahicles, light waight, and middle-size on-road sport type
vahictas due to light weight, greater strength and ease of
servicealnlity.

DOUBLE CRADLE FRAME

The double cradle dasign is similar to the above mantioned
single cradle frame, but has two down tubes and main tubes,
resulting in increased rigidity. A part of the down tube can be
remaved to facilitate engine removal oh some models.

This frame is mainly used on jarge displacement on-road
motarcycies.

e
1;\r” ’\,\

:
|

MAIN PIPE

OOWN TUBE

MAIN PIPES

DOWN TUBES
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FRAME/BODY PANELS

ALUMINUM FRAME

The aluminum frama has a lighter waight than the steel frame.
The use of rectangular and square cross-sectian tubing as a
structural material provides a greatar strength in the direction
of stress. Tha sub frame can be removed to imprave the sar-
vice access on some models. This frame is mainly used on
sport type on-road motorcycles,

INSPECTION

Visually check the frame for damage or bent tubes and
components.

Straighten the handiebar and check the alignment bstween the
front wheel and rear wheel.

If the rear wheal doss not align with the front, check that the
drive chain adjusters are adjusted correctly,

if the above rear wheel leans to either side whan viswed from
above, check whether the right or left arm is twistad or bent
from the horizontal viewpoint of the arm section of the
swingarm. In the same way, check the alignment of the rear
shock absorber mounts {on dual shack maodals),

Apply panatrant to inspect the cracks.

NOTE

| « Refer to the penetrant manufacturer's instruction
manuyal far proper use and inspection procedure.

If eracks appear in the paint on the frame, inspect the araa(s)
more closely to find out if the frame matarial itself is crackad.

SUB FRAME

N

5
v BENDING

CRACKS CRACKS
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21. ELECTRICAL FUNDAMENTALS

SERVICE INFORMATION 21-1
BASIC ELECTRONIC KNOWLEDGE 21-6
ELECTRICAL SYMBOLS 21-13

BASIC ELECTRICAL DIAGNOSTIC
METHODS 2114

This chapter itlustrates the safety precautions and the basic knowiedge required for servicing electrical systams. Othar
chapters related 10 electrical systems do not contain the basic information prasented in this chapter. Read this chapter
thoroughly in order to understand the basic safety procedures and diagriostic methods bafore starting any sarvicing.

SERVICE INFORMATION

8 Connect wites only with wires of ths same color.
Howewver, in the faw instances when wires witth dif-
ferent colors are connected, there is always a caolored
band near the ¢connector.

W Connect connectors with the same colared connactors,

8 On wires with stripes, the stripe color is indicatad aftar

the color of wirg,
BLACK

GREEN TUBE

WHITE/RED WIRE

BLUE

M Disconnect the nagative cable of the battery before
working on any efactrical companent.

WM Do not let the tool contact the frame when disconnect-
ing the cable.

B When measuring voltage and resistance of wire ter-
minals using testers; insert the prabes from tehind the
connector. For water-proof connectars, insert the
probas from the front to avoid opening the wire
terminal.

TEST PROBES WATER-FRQOF CONNECTOR

W Connact the positive tarminal first when connecting tha
battery,

B Coat terminals with clean grease aftar connaction.
Make sure the protective cover is secured on the
termingl.

B After completing the job, check that alf tarminal pro-
tecters are placed correctly,

Ia
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ELECTRICAL FUNDAMENTALS

B If a fuse blows out, diagnose the cause and repair it.
Replace the fuse with one of the correct rating,

B Always separate the connectors with the ignition switch in
the OFF pasition.

M Before separating the connector, check whether the ¢con-
nactor is aof the push-in type or pull-up typa.

W For connectors with locks, push the connactor in lightly
then unlock the lock befora discannecting.

B When separating connectors, pull oenly on the connector -
housing. Do not pull on tha wires.

INCORRECT

J X

B Make sure protectors completaly cover the cunnectors,

CORRECT

=nt

GOOoD NO GOOD

B Ingert connectors alf the way in.

B For connectors with locks, check that the lock is securely
fastened.

W Make sure that the harnesses are secured to the motorcycle

properly.

GOOD CLICK
T

_/ ., ¢ AN

NO GOOD R i ‘

T x L = Sl

W Before connecting c¢onnectors, check that the pins are
straight and that all the wire terminals ara intact and tight,

B If 3 tarminal is corroded, clean it thoroughly beforr -
cannacting,

NGO GOOD

X

NO GOQD
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ELECTRICAL FUNDAMENTALS

B Check for torn pratectiva cavers and oversized, loose fit-
ting. female terminals before installation,

GOOD NO GOOD

B Replace damaged wires with new ones.

GOOD NO GOOD

8 When installing a cannector, push it until it clicks inte placa.

M Check that connector protectars cover the terminals
completefy.

B Connectors with protectars facing up must have a drain
holg.

GOOD

& O

NO GOQL

DRAIN HOLE

M Secure wires and wire harpesses ro the frame with wire
bands at the designated lacations. Install the bands $a that
only the insulated surfaces contsct the wires or wire
harnessas,

® Do not squeezs 2 wire against a weld or the end of its
clamps,

GOOD NO GOOCO
O X
‘%.—::__ @

® Check that hernesses cannot come in contact with haot
parts aftar clamping,

NO GOOD

B Protact wires and harnesses with at least two layars of
electrical tape or with electrical harness tubes if thay con-
tact 8 sharp edge or corner,

Pate of Issue: Sep., 1988
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ELECTRICAL FUNDAMENTALS

#l Check that the wire harnass is securely clamgped at all
|locations.

GOOo NG GOOD

B To unlock wira harnass or hase from a clip, use a
scrawdrivar ta open up tha tab. When lacking the clip, press
firmly until it ¢licks. If the ¢clip was removed from the frama,
replace it with new one.

DRANVEA

B Check that the wire harness daes not interfere with any
moving or sliding parts after clamping.

NO GOOD

M Route wira harnesses to avaid shatp #dges, comers or the
projected ends of boits and screws.

NG GOOD
- .
B Seat grommets in their hales properly.
NO GOOD
¥ Do not bend ar twist wir2 hatnasses.
GOOD NG GOQD
VoS

M Before using testers, read the instructions.
CAUTION

+ Da not drop parts containing semiconductars. Semican-
' ductors ara fragile and sensitive {o shack. Dropping a

é semiconductor could damage or destroy it.

21-4
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ELECTRICAL FUNDAMENTALS

- B Be caseful not to pinch or trap wires or harnesses under
items during installation.

-, M Route wires and wire harness so that they ara not too tight

' or loose whan the handlebar is turned &ll the way to the
right or laft,

B Avaid routing wires and harnesses through sharp bends and
arround tight cornars.

B Route harnesses so they ara neither pulied taut nar have ex-
cassive slack.

NO GOGD

Date of Issua: Sep,, 1988
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ELECTRICAL FUNDAMENTALS

BASIC ELECTRONIC KNOWLEDGE

All matter, whether solid, liquid, or gas, ara a collection of
molecules, and each molecute is made up of atoms, Each atom
consists of a nucleus, which is made up of protons and
neutrons, and electrons which circle around the nucieus.
Electricity flows when these electrons freely move outward
from their orbits. Some materials become conductors when
there are a lot of tres electrons and soma become insulators
when there are no free electrons, It is a well known fact that
when a piece of glass is rubbed with silk cloth, it generates
‘*Static Electrnicity’’ attracting a piece of paper towards it, This
happens because the free electrans in glass move into the silk
dua to tha heat ganatated by rubbing. As a result, the glass
takes on a positive charge and the silk cloth takes on a
negative charge.

CURRENT FLOW

When a pasitive charged material and a negative chargad
matarial are connected with a conductor, free electrons flow
from negative charged to positive charged material. This flow
of electrons is called “‘electricity'’. For a {ang time it was
thought that electrical current flowed fram the positive side of
the source to the negative side. When il was discovered that
electrons actually fiow the other way it was too late to change
existing publications on slactricity. As a result, just for
convenienga, tachnical publications compromise by saying
that ¢lectrical current flows from the positive to the negative
side whila elactrans flow from the negative to the positive
side.

It is convaeniant ta think of the flow of aelectrical cusrent as the
flow ol water,

The number of electrons passing any given point in a gircuit n
one sacond detarminas the current flowing through the circuit,
The amount of current flow is measured in “"Amperes (A)*".

FREE ELECTRON

NUCLEUS

GLASS SILK CLOTH

FLOW QF CURRENT

@ © Q@ 8 oeoe
—
FLOW OF ELECTRON

=
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ELECTRICAL FUNDAMENTALS

ALTERNATING CURRENT AND DIRECT CURRENT

All electrical compaonents are supplied with either alternating
current or direct current, abbraviated as AC or DC
raspectively.

The fundamental characteristic of the two currents differ com-
pletaly, and for the purpose of servicing, you need to have a
good understanding of these differencas.

Alternating-current

Anternating current (AC) changes in voltage valua and polarity
with time. AC current flows in one direction until peak voltage
is reached and then drops to zero volts. AC current then
changes diraction or polarity untit peak vaoltage is achiaved and
again drops to zero and again changes polarity. From paeak
pasitive voltage to peak negative voltage and back again to
peak positive voltage is known as a cycla.

In motorcycles, all electticity generatad is AC. However, AC
can be canvarted to direct current {DC} by ractification. The
DC current is then supplied to components operating on DC.
For example, some models use DC for their headlights and
others use AC,

For headlights oparating on AC, tha lights turn off when the
current flow is zero, and then go back on egain as the polarity
becormas reversed. This ON-OFF cycle is repeated at a high fre-
quency (number of cycles in one second) and is not noticable.

Direct currant

Direct ¢current is a current whaose magnitude and direction re-
main constant. Its form is shawn in the graph. Direct ¢current is
abbreviated as DC. Matorcycle batteries, and household bat-
teries supply DC,

BC has the following characteristics as opposed ta AC.

* DC can be stored in batteries and discharged when needed.
{AC cannot be stored)

= DC is capable of a large current flow. (Good for starter
motars)

+ DC volttage cannot be stepped up or down. (AC can change
its voltage by using a transformer]

De— —@

ALTERNATING CURRENT
t CYCLE

SALLN

TIME

»

[y
v ‘,,
4 N
cY
oh\{ U
()
v, -
- -

-

G — -»@®

DIRECT CURRENT

CURRENT

TIME
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ELECTRICAL FUNDAMENTALS

VOLTAGE

As ilustrated in the figure to the right, when two watar tanks,
A and B, are connected, water flows from tank A to tank B.
This flow is the result of a pressure diffarance between the
two tanks.

This same cancept applias to alactricity,

The prassura differanca, called the electrical potential dif-
ference, causes currsnt to flow through a circuit.

Tha pressure of the current is measured as voltage {V).

RESISTANCE

As everyone knows, water flows through a larger pipe easier
than a smaller pipe. This ts because tha smaller pipe provides
greatar resistanca. Similarly, electrical current flows through a
thicker wire (conductort more easily than a8 thinner wire, The
resistance [imiting the flow of efectricity through a wire is
measured in Ohms {Q).

Resistance increasss as tha size of wire become smaller and
longer.
This resistance value can be measured with an chmmetar.

f - PRESSURE GIFFERENCE
{(HEIGHT DIFFERENCE)

POTENTIAL DIFFERENCE
tVOLTAGE|

BATTERY

——

THIN WIRE
(LARGE RESISTANCE}

T
THICK WIRF
{SMALL RESISTANCE)
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ELECTRICAL FUNDAMENTALS

OHM’'S LAW

The amount of current flowing through a canductor in a closed
circuit is proportional to the voltage applied to the conductar,
The relationship betwaan veltage and current flow and
resistance i1s known as Qhm’s law.

For exempta, if a 6 @ resistor i5 connectad to the + and — ter-
minals of a 12 V battery, the current flowing through the
resistor can be calculated by Ohm's law:

Current = Voltage + Resistance = 12+ 6 = 2 A

POWER

We use electricity to operate headlights ar starter maotors, ar
wEe convert it to heat,
The amount of wark required ta do these things is measurad in
Watts, Changing voltage (Volts) or the rate of currant flow
(Amperes) increases or dacreases electrical power gutput
{Watts].
The relationship is definad as:;

W = E.l (Powsr = Voltage x Currant}

ELECTRICAL CIRCUIT

As shown in the right diagram, when a light bulb is connacted
to 3 battery, the current flows in the diraction of the arraw and
the light bulb tusns on.

The path in which an electric currant flow, is cailed a circuit.
On Honda matorcycles, scooters and ATVs, the ground wirg
of an electiical circuit is connectad to the angine or frame,
Grounding the negative terminal is called a negative terminal
ground type.

All Honda motarcycles, scooters and ATV share the negative
ground circuit shown in the right diagram.

<OHM'S LAW>

VOLTAGE (E]
CURRENT i} = —— =

RESISTANCE {RI

VOLTAGE = CURRENT x PESISTANCE
= { CURRENT = VOLTAGE = RESISTANCE
RESISTANCE = VOLTAGE + CURRENT

Date of |ssue: Sep., 1988
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ELECTRICAL FUNDAMENTALS

Series circuit

A series circuit is an electric ¢irctit in which the current flows
through one device into another, and thep to ground. There is
only ane current path and the wvoltage is distributed by the
loads. The total resistance {{l) ¢an be found by simply adding
all the resistances. eg. R = R1 + R2

Parallel ciecuit

A paralle| circuit is an electric circuit which has two current
paths, one for the pasitiva and one for negative. The devices
are connected across the two paths, The voltage an each load
is the same, but the current branches out ta each load. the ¢cut-
rent flow to each load can be calculated asil = € +¢1,12 = €
-,

The total current (I} is the sum of all current fiowing to each
load.

DICDE

The diode allows current to fiow in only one direction. Whan

current is flowing, thare is a slight voltage drap across the
diode.

ZENER DIODE

Tha zener diode allows current to flow in one direction similar
to the diode above. When a certain reverse voltage is apphed,
current abruptly flows in the reversa direction, When the
voltage is reduced below the revarse voltage, current flow in
the reverse direction stops.

{SERIES CIiRCUIT)

IPARALLELE CIRCUIT)

5y

@

DIODE

—— CURRENT FLOWS
{INORMAL DIRECTION?

e ————— CURRENT DQES NOT FLOW
(REVERSE DIRECTION)

ZENER DIODE

—————— NO CURRENT FLOWS
BELOW REVERSE VOLTAGE |

}—
=
wd
E ®
o !
REVERSE VOLTAGE
e 1
, &
CURRENT FLOWS VOLTAGE

CURRENT FLOWS

ABOVE REVERSE VOLTAGE

21-10
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ELECTRICAL FUNDAMENTALS

THYRISTOR {GCR)

Thyristors have three terminals: anade, cathode, and gsate.
Tha current flowing from the anodeé to vathode is said to be in
the positive direction.

Like diodes, thyristors do not flow current in the negative
diractign. Thyristars allow current to flow from anade to
cathode anly when the thyristor is turned on.

The thyristor is turned on when a certain amount of valtage is
applied to the gate. This input to the gate is called gate voltage
or trigger voltage.

Onca the thyristor is turnad an, there is no reed to continuous-

ly epply voltage to the gate, and its characteristic becomes
identical to a regular diode.

SEMICONDUCTOR

The elactrical conductivity of semiconductors lies between
that of conductors and insulators.

Before understanding how thay waork in gircuits, you need to
have a basic knowlege af its characteristics.

Transistor

A transistar has three terminals; emitter (E), collector {C}, and
base (BI.

Thare are two types of transistors: PNP and NPN type.

In PNP type transistars, when a positive voltage is applied to
tha emitter and negative voltage to the collector, almost no
current flows from the ¢ollectar to the amitter. 1f tha emittar
voltage i¢ raised slightly higher than the base voitage and 2
small amount of current flows from tha emitter to the basa, a
large amaunt of current flows from the emitter to the collector.

THYHI/STOR
® ) e
ANODE A K CATHODE
G GATE
- — — —+— NOQ CURRENT FLOWS
— ~—=— — 3 NO CURRENT FLOWS
A K

D‘—-—GATE VOLTAGE

— = CURRENT FLOWS WHEN
SCR IS ON

-, ———— NO CURRENT FLOWS

TRANSISTOR SYMBOLS

FNP TYPE NPN TYPE
C E C
B B
E: EMITTER
C: COLLECTQR
B: BASE
.

BASE CURRENT =

7

¢
T —
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ELECTRICAL FUNDAMENTALS

in the NPN type. almast no current flows when a paositive
voltage is applied to the collector and a nggative voltage to the
emitter. When a small current flows from the base to the emit-
ter, a large curent flows from the collector to the amitter.

In this way, the transistor resembles an amplitier in that the
emount of collector to emitter current is contralled by the base
current.

Transistors also resemble switching devices. The transistar is
tuened an, allowing collector to emitter currant 10 flow when
there is basa currant, and turn off when no base current exists.

Thermistor

In general, the resistance value of most matals, including cop-
per, increases as the temperaturg rises. In contrast, tha
resistance of a thermistor decrases as the temperature rises,
When heat is applied to a substance, the activity of its
maoleculas increases and prohibits the flow of frea elsctrons.
This increases tha rasistance,

For the thermistor, thse number of frga slectrons increases as
heat is applied. In this case, the activity of tha molecules no
longer obstructs the flow of elactrans and the resistance
decreases.

1]t

BASE CURRENT

L@)ﬁ@ ?

THERMISTOR SYMBOL

RESISTANCE ~—=

-~ TEMPERATURE

21-12

Date of Issue: Sep., 198L
HONDA MOTOR CO., LTD.




ELECTRICAL FUNDAMENTALS

ELECTRICAL SYMBOLS

The symbols below ar2 the most common type of symhals

used in electncal vircuits.

Ahbreviations used in switching devices are as follows:
NO {Normally Openl|: Switch is open at rest

NC (Normally Closed|: Switch is ciosed at rest.

CONNECTION

MULTI- TESTER

- -

L1
1l

-

BATTERY MOTOR
@ Na Vaoltmater Ohmmeter Ammeter
1 Connected | connection
e 8 = ()
‘ T
° |
PUMP CONNECTOR CONNECTOR CONNECTOR EYELET TERMINAL
P= # of pin COLOR {Round typet iFlat type)

6

) !
Femnale Male |Female side pqaa side |Female side Male side |
side side ]
IGNITION SWITCH | IGN{TION SWITCH SWITCH SWITCH SWITCH X
{Circuit symbol} (Wiring symbal) {Twao terminal) {Three terminal {Combination type}
type) Hi | !
6 9 0 CCO0 oSN _OT— HL ? ?
L
HERE NO NC o—= 0o @ ?
T T T
FUSE RELAY {NO type) RELAY (NC typel {IGHT BULB GROUND
(= . L
. —_ 0 O N R
Ll ~ ]
- DOUBLE e -
FILAMENT
THREE PHASE SINGLE PHASE PULSE GENERATOR IGNITION COIL IGNITION COIL
ALTERNATOR ALTERNATOR | (Single typa) (Dual typel
L"i’vl Ef::.&l é L!WM_
| —AAA— % :~ é L
1 il 5 1
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© HONDA MOTYOR CO., LTD. 21 "1 3




ELECTRICAL FUNDAMENTALS

BASIC ELECTRICAL DIAGNOSTIC
METHODS

VOLTAGE MEASUREMENT

Measuring voltage is a fundamental method of checking ¢ircuit
components. The maasurement is conducted for the folowing
reasons.

@ To check if voltags exists, A test light could be used.
2 To measurs the actual voitage value. A voltmeter is used to
detarming if electricel companent is operating normally.

HOW TO MEASURE VOLTAGE USING
VOLTMETER
NQOTE

"+ Make sure the ground surface is clean and free of paint.
Use a bolt attached directly to the frame.

Select a range that is one scale highar than the desired voltage
value. Apply the red probe to the positive end and the black
probs to the nagative end of circuit, The diagram on tha right
shows that tha voltmester registers the voltage across the light
bulb. Voltmeters are always connected in parallal, not in
saries.

Example 1

First study the circuit diagram.

If light bulbs B and C do not work, and A is OK, the malfunction
i5 hetween the grounds at B and C and switch A.

If ight bulb A does not wark alse, the problem is between the
grounds at A, B, and C and the ignition switch.

1. With the ignition switch ON and both light bulbs B and C do
not wark, check voltage at (7.

2. If na voltage is maasured at (1), check voltage at (2) in case
of fatse connection at connector A. If voitage exists at (2)
and not at {1}, there is problem in the connection at connec-
tor A,
if voltage ragisters at bath ) and (2%, switch A should be
checked,

& o

E

.~ VOLTMETER

'II—-——‘1|||:||}——

CONNECTED IN PARALLEL

{GOOD)

CONNECTED IN SERIES
(BAD)

il

o &
° ] .
; VOLTMETER
= @\
\
VOLTMETER LIGHT BULB

®
s——m
f—TTT]

WIRE HARNESS

BULB By BULB C

i
i

)
I

CONNECTOR B

BLACK

A

I
[

BULB 8|BULE C

21-14
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ELECTRICAL FUNDAMENTALS

2. 1 valtage at (1; and . 2! do not exist, check voltage at i3, and
{41 in a similar manner,

+ | there is no voltage at 73: and 4}, check wiring between ig-
nition switch and battery.

» If there is voltage at (3 and 73), check for a broken wire or a
short circuit in the wira harness. Exchange the wira harness
with a new one if necéssary.

« If there is voltage at {3} and not at {3}, then check for loose
connector B,

Exampla 2

Sometimes it is aasiar 1o diagnose a component by measuring
from its input terminais directly.

Here, the (+) probe goes to the positive input terminal and (=)
probe goes to the ground wire of the component.

If no valtage is measured, there are two possible causes.

) No voltage at the pasitive input terminal.

(2 A loose ground wira.

Far {1}, check for voltage between the input terminal leading to
the battery and ground. Far {2}, check for continuity between
the green wire terminal to ground.

Exampla 3

Voltage measuremant is frequantly usad to check if 8 system
is working carrectly.

For instance, if a light bulb hlows out frequently, it needs to be
checked with an AC voltmeter to see if an excessive voltaga is
apparent.

In this case, measure the AC voltage of the light bulb tarminals
to see if it is within the specified voltage range.

CONNECTOR B

oo . 7
| ome wnanas
L | {WIRE HARNFSSI\__E__‘. I\f_’:'I|GN|T|ON
sz Cor\llNEpTOH Ao SWITCH |

11|t

I

& O— I —oro—

A|_{ ’ ~COMPONENT

VOLTMETER

BLACK

GREEN

.|i’_____
|
|

{l[h}

LIGHT SWITCH

WHITE/S
YELLOW

GREEN

LIGHTING
COIL
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ELECTRICAL FUNDAMENTALS

MEASURING RESISTANCE

Along with valtage, resistance is another basic paramater for
diagnosing circuits and their components,
Resistance is measurad for the following raasons.
i1; To check if components are warking properiy.
The resistance value of a coil |eg. ignition cail) indicates if it
is normal or malfunctioning.
(@ To ¢heck for a broken wire.
A continuity check indicates if a wire is intact or broken.

How to measure resistance using an chmmater.

NOTE

+ Proper zeroing of the ohmmeter is necassary to obtain
correct measuremants, Touch the two probes and adjust
the chmmater so that it registers O (ohms symbol).

Since the polarity of terminats is not important, either probe
may be applied to the terminal. Howevar, since diades allow
current to flow in one direction only, the polarity is important.

Unlike when measuring valtage, it is necessary to disconnect
the component from the circuit, |f resistance is measured with
the entire circuit connectad, the ochmmeter wiill read a smaller
value than the corract value.

Similarly, if a citcuit has branches, the connector laading to the
specific branch needs to be disconnected in order to read
correctly.

CHECKING caiL CHECK FOR BROKEN |
WIRES

ZERO OHM ADJUSTER

GoOoD BAD

e

WITH CONNECTOR CONNECTED——=f
WITH CONNECTOR— R = R1
DISCONNECTED

CONNECTOR
R
%—c &%Rz

1 x A2
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ELECTRICAL FUNDAMENTALS

When the ohmmeter is connectad in series, resistance values
ara large.

In the diagram, measure resistance R1 by moving the proba
shown &t 1}, ta a ground.

Example

To check the CDI| exciter cail, rasistance can be measurad at
(1) and (2). Measuring resistance at {3), automatically checks
for a broken wira {black/red} and for a bad connaction at the
alternator connactor. If the resistance is normal at <3), (%) need
not ba chacked.

if (2) was checked first and correct resistance was measured,
there is still @ possibility of s braken wire and loose connec-
tion. Thet would raquire more investigation ta locate the fault,

If. while maasuring resistancs at (1}, the negative probe is plac-
ad on the ground wire (green), then the connection to ground
is checked as wall.

To check the operation of an exciter ¢oil, place the probes as
shown in tha diagram., If the resistance is normal, then the ax-
citer ¢oil, the wire connectad to the coil iblack/red), and the
ground wire (green} are all narmal,

If the resistance is far off the standard value, check the
following:
1. Broken ground wire (grean)
Place a probe at {3) and measure resistance.
i 002 is measured, then the green wire is properly grounded.
If o=(infinityl is measured, then a hroken wira {green] or
loose connection at the ground terminal is suspect.

(~GREEN— — _EL;&}EE_D_' BLACK/RED
=== | ===
]

| - N\ o
i : WIRE HARNESS

| |
H "
| |
| |
| |
| ! CDi EXCITER COIL
Lid

(<)

CDI UNIT

BLACK/RED

[ T I S ———

-

J
@jﬁ_‘iROUND WIRE

F————————m—————
i\

1| r———1

i

I

I

o

i

i

i

I

N

L]J

g' GROUND TERMINAL
(=)

Date of |ssua: Sep., 1988
© HONDA MOTOR COQ., LTD.

21-17




ELECTRICAL FUNDAMENTALS

2. Faulty exciter coil
Disconnect the alternator connsctor, compare the
resistance value at{2) (maasurad on the previous page) and
at (.

« If the twa values are not the same, a broken black/ted wire
o1 |oose alternatar connactor is suspect.

« If both resistance values are the sama, hut not in the correct
range, the exciter coil may be faulty.

3. Shorted wire or wire harness.
To sea if the green or black/red wire is shorted, check the
continuity betwaean different colored wiras. If you have con-
tinuity betwean other wires, replace the wire harness.

MEASURING CURRENT

Current is not normally checked during matareycle sarvice pro-
cedures. Though it is used for testing components, currant
measurements ara not used for chacking continuity within
circuits.

How to measure cusrent using ammeter
Ammeter is connected in saries in the circuit and measuras the
cutrent flowing through it.

Place the @ (@ in circle symbol) red probe to the positive end
of circuit and © (© in circle symholl black probe to the
negative end.

Make sura the cuirent flow does not exceed the maximum
range selected.

CAUTION

* Placing the ammetar in parallel, like a voltmeter. can
damage the ammeter from s current overflow,

* Connecting the ammeter batween the battery terminals .
will damage the ammaeater.

" = Turning on the starter motor while tha ammeter is con-

: nected bsatwaan tha battery terminal and battary cable

EXCITER COIL
:/-
SERIES CONNECTION PARALLEL CONNECTION
1GQOD) {WRONG)
:‘— ,o
L
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22. BATTERY/CHARGING/LIGHTING SYSTEM

SERVICE INFORMATION 22-1 CHARGING SYSTEM DESCRIPTIONS 22-12
TROUBLESHOOTING 22-2 CHARGING SYSTEM INSPECTION 22-19
BATTERY DESCRIPTIONS 22-4 REGULATOR/RECTIFIER INSPECTION 22-21
BATTERY REMOVAL/INSTALLATION  22-8 HEADLIGHT VOLTAGE INSPECTION  22.23
BATTERY TESTING/CHARGING 22-9 ALTERNATOR 22-26

SERVICE INFORMATION

« The battery gives oft explosive gases; keep sparks, flames, and cigarettes sway. Provide adegquate ventilatlon when
charging or using the batteries in an enclosad spaca.

= The battery contains sulfuric acid {electrolyta). Contact with skin or ayes may cause savera burns. Waar protective
clothing and a face shisld.
— If alectrolyte gets on your skin, flush with water.
— If electrolyte gets In your eyes, flush with water for at least 15 minutes and cail 8 physician immediately.

« Elactrolyta is poisonous. If swallowed, drink large quantities of watar or milk and follow with milk of magnesia or .
vagatablse ci! and call a physician.

+« KEEP OUT OF REACH OF CHILDREN.

— .

Always turn off the ignition switch before disconnecting any alactrical component.

CAUTION

+ Soma electrical components may be damaged if terminals or cannectors are connected or disconnected while tha Igni- |
tion is ON and current is presant.

For extended storage, remove the battery, give it a full charge, and store it in a cool, dry place.
For a battery remaining in a stored motorcycla, disconnact the nagativa battary cable frem the battery terminal.

Conventional Battery:
® Usa only distilled water wn the battery.

CAUTION

[ . Tap water wiil shortan the sarvica life af the hattery. !

Immediately wash off any spilled electrolyte.
CAUTION

"+ Avoid filling the battery above the UPPER LEVEL line to prevent an electrolyte overflow which could corrade tha engine
or nearby parts.

Maintenance Free Battary:

NOTE
l_- The maintenance frae battery must ba raplaced whan it reachss tha end of its service life.
CAUTION I
+ The battary caps should not b8 ramoaved. Attampting t¢ ramove the saaling caps from the calls may damaga the |
bettery. )

- S i e me - . ——— i

@ Refer to section 21 for basic electrical sarvice and safety steps.

# Refer to saction 2 for battery fluid and specific gravity.

® This section explains the basic steps for diagnosis and gervice. Refer to the Model Specific manual for the location of
specific components.

Date of Issue; Sep., 1988
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BATTERIES/CHARGING/LIGHTING SYSTEM

# Batteries can be damaged if overcharged or undercharged, ar if 1eft to discharge far iong periods. These same conditians
contribute to shortening the *‘life span’™ of the hattery. Even under normal use, the perfarmancs of batteries deteriorates
aftar 2 — 3 years.

® Battery voltage may racover after battery charging, but under heavy load, battery voltage will drop quickly and eventually
die out. For this reason, the charging systam is often suspected to be the problem. Battery overcharge often rasults from
problems in the battery itself, which may appear to be an ovarchargae symptom, If one af the battery cells is shorted and
battery voltage doas not increase, tha ragulatar supplies axcess voltage to the battery. Under thess conditions, tha elec-
trolyte level goes down quickly.

® Before traubleshooting the charging systam, check for proper use and maintenance of the battery. Chack if the battery is
frequently under heavy lead, such as having the headlight and taillight ON for lang periods of time.

® Tha battary will self-discharge if allowed to stand idle for a long time. For this reason, charge the battery every two weeks
to prevent sulfation from forming whan the vehicle is not in use.

® Filling a naw battery with electrolyte will produce some voltage, but in order 1o achieve its maximum performance, always
charge the battery. Also, the battery life is lengthened when it is charged.

® When checking ths charging system, always follow the steps in the troubleshoating flow chart.

TROUBLESHOOTING

BATTERY OVERCHARGING

On combined, lighting/charging coil systems, check the following areas. (A check is unnecassary for an independent lighting
and charging system.)

» Headlight bulb rating {Wattaga tao low)

* Broken putput wire

* Faulty headlight rasistor (Opsen headlight circuit)

* Faulty lighting switch connection

» Broken regulator/rectifier ground wirs or faulty connection

On a single phase, half-wave ractifiar, check the following areas.
» Broken regulatarfractifiar ground wire or faulty connaction

Cn regulatorirectifiers with a battary vaitage feedback circuit, check the following areas. {A check is uanecessary for a
voltage feadback type.}

« Check If battery veoitage is measured at voltage feedback line {black witet. If nat, the problem may be a broken voltage
feedback line.

+ Check tha valtage feadback line for a lovse connection at the ragulator/rectifier connector

On alternator with field coil, chack the following areas.
» Continuity batwean fiald ¢oil wire and ground.

If thera ara no problams in tha above areas, replace the ragulatar/ractifiar with a new one,

Date of lssue: Sep., 1980
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BATTERIES/CHARGING/LIGHTING SYSTEM

CHARGING SYSTEM

Measure the battery rurrent leakage (L
; test) |page 22-19!

-

Bl '7 INCORRECT--

CORRECT

Y -
Inspect the charging voltage ipage 22-191. | — OVERCHARGED

NOT CHARGING

B

Chack the voltage between the battery ling
and ground wire of regulator/rectifier {page
22-22).

L—-— CORRECT —#

—— ABNORMAL -«

NOR]MAL
— 4 .
Check if battery voltagae is measured at the
voltage feedback line of regulator/rectifiar con-
nectar [page 22-22t. {For voltage feedback
type onlyl

—— INCORRECT —-»-+
1 ' ’
CORRECT
¥

Check the regulatarirecsifier (page 22-.'2.1 l.

i I : —
iINCORRECT CORRECT
¥
+ Sharted harness wire.
« Faulty ignimon switch,
——#« Faulty regulatorirec
tifier,

Battery is failing.

Open circuit in wita harness.
Poorly connected ¢onnector,

Broken wire harnass,
Bad connector,
Faulty ignition switch

Check the resistance of the chasging cail at i I
the charging coil line of requiator/rectifier con- —— INCORRECT
nector {page 22-22). .

CORRECT

l

Check the resistance of the lighting coil at the

Check the charging coil of the altarnator {page

| T
ABNORMAL NORMAL

" 22-260.

¥
Poorly connected alter-
nator connactor.

Faulty charging cail.

lighting coil line of ragulatorirectifier

{page 22-22). »-—INCQRRECT —
[For regulatorirectifier with AC regulater built
nk
INCORRECT
i
- : L
I_Measure the headlight voltage (page 22-23).
IFor ragulatorirectifier with AC reguletor buit  —— CORRECT —=
inl, '
— I
INCO?’RECT

I Check the resistance of the headlight resisto
, {page 22-24}. {For appropriate models onlyl

VJ— INCORRECT — v
{
CORRECT
. L S
! Disconnect regulatorfrectifier from connector.
Test it according to the specification in the
Model Specific manual,

[
NORMAL

’»— -~ ABNORMAL —p=»

N

Check the chargingflighting coil af the alter-
netor {page 22-26).

[

ABNORMAL NQRMAL

¥
Poarly connected alter-
natar connector,

Faulty charging!
lighting coil.,
Faulty battery.

Fauity headlight resistor,

Faulty regulator/ractifior.

Faulty battery.

Dats of lssue: Sep., 1988
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BATTERIES/CHARGING/LIGHTING SYSTEM

BATTERY DESCRIPTIONS

There are twa types of batteries used in Handa matorcycles, scoators and ATVs: the conventional battery and the

Maintenance free battery.

THE STRUCTURE OF A CONVENTIONAL BATTERY

FILLER CAP

NEGATIVE PLATE

SEPARATOR
GLASS MAT
POSITIVE PLATE

Conventianal Battary:
This battery conducts electricity when the chemical action o
electrolyta (sulphuric acid) takes place betweaan the two ptates
(laad peroxide and laad). The sulfate in the electrolyta com-
bings with the plate materials, forming lead sulphata (battery
discharge). By passing an electric current back into the bat-
tery, the plates revert to lead peroxide and lead (battery
chargal.

Since the specific gravity af the electrolyte (relative weight of
sulphuric acid as compared with an equaf volume of water)
varies, the battary state of charge is determined by measuring
the electrolyte’s specific gravity.

| v S

* The battery gives off explosive geses; keep sparks,
flames and cigarettes away. Pyovide adequate ventila-
tion when charging ar using the batterias in an anclosad

i space.

i = The battery contains sulfuric acid (elactralyte}. Contact
with skin or eyes may cause severe burns, Wear protag-
tive clothing and a face shield.

— K alactrolyte gets on your akin, flush with water.
— t alectrolyte gets in your eyes, flush with water for at _
laast 15 minutes and call a physician immadiately.

+ Electrolyte is poispnous. If swallowed, drink large quan-
titias of water or milk and foltow with milk of magnesia
or vegetabla ¢ll and call a physician.

* KEEP DUT CF REACH OF CHILDREN.

Usa only distilled water in the battery.
CAUTION

[ - Tap water wlll sharten the service lifa of the-battery.

CAUTION

»  Avoid filling tha battery above the UPPER LEVEL lins to |
pravent an alactralyte overflow which could corroda tha |
engine or nearby parts. |

TERMIMNAL

BREATHER

() PLATE —fm
(LEAD PEROXIDE]

RN
=
| CURRENT 4
.:_'B —
© PLATF
S B ek = ) =R {LEAD)
O il
D = al
B ]
+
z &
& ———FIECTROLYTE
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BATTERIES/CHARGING/LIGHTING SYSTEM

When you charge the lead!acid battery, electrolysis breaks the
water downh into its components, hydrogen and axygen,
Because uf the generation of thase gases, you must remave
the filler plugs while charging the battery.

The battery i5 equipped with a vent, usually routed averboard
into tube, to rid it of the gases produced during normal use.

The battery is said to be ovarcharged when an excess current
is supplied 10 the battery, When the battery is overcharged,
volatile gas is emitted from the plates, ang electrolyte
temperature rises. This temparature rise causes more rapid
loss of water from the battery electrolyta. This watar loss and
tamperature rise will sharten the battery life, If left unchecked,
water loss and high temperature will damage the battary
beyond repair.

Bacause the motarcycle battery is constantly subjacted to
charging and discharging ¢ycles, tha water in tha alectrolyte is
boiled off.

Whegn the water is boiled off to the paint where tha plates
become exposed, a whitg crystalline deposit forms. This pro-
cess is called subfation (lead sulfate).

The white crystalling lead sulfate, unlike the lead sulfate pro-
duced by discharging, is difficult to revert to lead peroxide and
lead. '

This causes damage to the battary and shortens the battery
life. This can occur not only when the electrolyte leve! is low
but also when the battery is discharged for long periods.
Rermember that the elactrolyte level goes down when the
water in the battary evaparates. Always add distillad water,
nat alactrolyta.

Eslsls)
BATTERY
CHARGER

OXYGEN GAS

N
HYDROGEN
GAS

NAKED PLATES
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BATTERIES/CHARGING/LIGHTING SYSTEM

MAINTENANCE-FREE BATTERY

The Maintenance-Free battery is a sealed hattery that requires no electrolyte level inspection or pariedic refilling.

SAFETY VENT FILTER

FILLER CAP

O PLATE

SEPARATOR

4 PLATE

Similar in design to the conventional battery, the MF battery praduces hydrogen and oxygen gas. Howavar, tha plates are
designed not to convert to lead completely. (This state of lead is callad sponge lead.)

When the battery is overcharged and the positive plates produce oxygen gas, the negativa piatas are not ¢completely can-
vaertad to laad. There is no hydorogen gas is produced.

The axygen produced from the positive plate reacts with the active material (lead] on the negativae plate, and produces water,
Therefors, the water does not need to be addad to MF batteries.

The MF batteries have safety valvas; dasigned to apen up when excessive gas is produced. The safety valves close and seal
the battery again when the internal pressure returns to narmal. A ceramic filter is placed over the safety valves to prevant any
intarnal ignition of the gases produced.

+ Electrolyte Is poisonous.
» Explosive gas can vent out from a bhattery when it is overcharged. For this reason, keep an open flame or lit cigaratta
eway from a battery.

Use the electrolyte container designated for the spacific battery,

CAUTICN

': » The MF battary life depends largely on the proper amount of alectrolyte being added at the start af service. |

NOTE

I—-.. Avoid interchanging conventional and MF batteries. They have different charging components. |

'l » Removing the sealing caps from the calls may damage the battery.

Date of bssue: Sep., 198L
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BATTERIES/CHARGING/LIGHTING SYSTEM

MOTORCYCLES WITHOUT BATTERIES

Some motarcycles do not have batteries in their electrical
sysrams. These models powar electrical component with the
electricity generatad by the alternatar, which is regulated by
an AC regulator. For components using transistars which re-
quire DC current, a small rectifier |ICD powar unit) is ussd to
rectify alternator signals to DC and feed DC current to these
componants.

Voltage reguletor

To pravide 8 stable current without using a battery, a high
powar output alternator that feeds sufficient current at low
engine rpm is utilized. If the altarnator cantinuas supplying cur-
rent as the engine rpm increases, the axcessive current may
burn cut light bulbs,

To pravent this, the AC regulator maintains the autput voltage
of the alternator in tha spacified rangs.

Some AC regulators have a protection circuit built into the
alternator regulator circuit to préevent abrupt voltage increases
on caold engine starts.,

The currgnt genarated from the alternator flows directly to the
loads at voltage levals lower than the regulated voltaga valua.
As the engins rpm incraases, the regulator detects the risa and
directs current ta thyristor, shorting the altarnator output to
ground. Whean the alternator vaoltage goes over the spacified
voltage, the regulator cuts off the excaess valtage, maintaning
a constant voltage output.

DC voltage unit

Although most electrical companants raceive AC currant,
there are systams such as the engine ¢il warning systam
which require DC current to operate their transistors and LEDs.

Therefore, a compact and light weight DC voltage unit
regulates the AC current to these systems.,

There are systems and companants used specifically tor AC:
altarnating flash turn signals, whose front and rear signals
flash altarnately, and AC horn which use etactrical circuits and
components dasigned for models without batteries.

AC REGULATOR

= 10 L0AD
:
I
! THYRISTOR
2
—
A
|' E , \ —= TO LOAD
\-.._/ REGULATOR
ALTERNATOR WITH PROTECTION CIRCUIT

4

- ’

4
s
|

/=~ UNREGULATED VOLTAGE

VOLTAGE (VI

1 1 1 1

T REGULATED VOLTAGE

1 1

ENGINE RP i —

AC REGULATOR DC VOLTAGE UNIT

INDICATOR

E_ SPEED
SENSOR

] LED LIGHTING CIRCUIT
L

| ®

OIL WARNING
LIGHT {LED)

OiL LEVEL SWITCH

ALTERNATOR
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BATTERIES/CHARGING/LIGHTING SYSTEM

BATTERY REMOVAL/INSTALLATION
REMOVAL

Turn off the ignition switch.
Remove the terminal cover and disconngct the negative {—}
battery cable first, and then disconnect the positive (+) cable.

A

Disconnecting the positive {+] cable first cauid causa an
accidental direct short between tha two terminals when
the tool disconnecting the tarminal contacts ths framas.
Tha spark couid ignite ar damage the battary,

TERANMINAL
COVER

>

POSITIVE “R=e——.  NEGATIVE |
(+) TERMINAL L= ) 7.(~} TERMINAL
=P

BATTERY

For conventional batteries, always disconnect the breather
tube before remaving battsry,

NOTE

« Some slectroiyte may remain in the breathar tubs. —I

AWARNING

+ Keep slectrolyte away fram your ayes ar skin while |

disconnecting tha battery breathar tubs. i

INSTALLATION

Be sure to route the breather tube proparly on conventional
batteries.

AWARNING

| = Take cars to prevent spilling selectrolyte from the
i braather tube bacausa it can corrode components.,
+ Taka cara with tha hraather tube. Pay attantlon to the
following points:
— Connect the breather tube securely.
— Follow the caution label and route the tube
accordingly.
— Avoid banding or squeszing the breather tube. Check
that tha breather tube has not been bent or squeezed
by the surrounding components. Failure to replace a
hent or squeszed breathers tube may iead to a pressure
buildup that can cause the battery to explode.

Place the battary inta the frarme.
Secure the battery with the battery holder.

CAUTION

* Improper installatlon may cause vibrations which can__].

damage the battery case. |

To prevent shorting, always connect the positive {+) cable
first.

After installing ths battery, coat the terminals with clean
grease to prevent corrosion.

BREATHER TUBE

22-8
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BATTERY TESTING/CHARGING
BEFORE USING THE TESTER:

« Place the tester on a clean, flat and leve! surface.

* Be sure the work araa is well ventilated, clear of flammable
materials, and free from heat, humidity, water or dust.

« Always take the battary to the work bench/test atea — con-
tinually moving of the tester or aperation on an unevean sur-
face may shorten its service life and raduce sensitivity over
a pariod of time.

NOTE

« Always claar the work area of flammable matsarialg sﬁch
as gasoiine, brake fluid, efectralyte, or cloth towels
when operating the tester, tha heat generated by the

tester may cause a fire,

BATTERY TESTING

Use the following staps to remove the battery from the
matorcycle:

11 Disconnect the negative (—} terminal lead.

2} Remava the battery holder.

3] Ramave the battery cover {(when applicable}.

4] Disconnect the positive [+) terminal lead.

51 Remave the battery breather tube (when applicablel).

6] Pull gut the battery.

7) If necessary, clean the battery terminals.

Securrely connect the tester’'s positive {+) cable first — then
connect the negativa (-] cable.

NQTE

+ Faor accurate tast results, be sure the taster's cables and |
clamps are in good waorking condition and that a secure i
connectlon can be made at tha battery.

Set the temparature switch to “"HIGH™ or “LOW"* depending
an the ambient temperature.

=
IEL@@@@@@@O
7 o

HIGH:

BO°F (15°C) or higher
LOW:

BO°F (15°C) or luwer

Date of Issue: Sep., 1988
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BATTERIES/CHARGING/LIGHTING SYSTEM

Push in the appropriate test button far thres saconds and read

tha ¢condition of the battary on tha mater.

NOTE

- — |

. Be sure you’ve selected the corréct test vutton that cor-
responds to tha battery baing tested — see the chart
below. For the first check, DO NOT chargs thg hattery

>

T
— est Buttons

befare tasting » 1est |1.Lr1__a_n "as is"" condition. ] g QOO0 @ @@ |
fu—
Cfspac:ty —3 Ah _ _3.5 Ah—5 Ah 5.5 Ah—9 Ah 9.5 Ah— 16 Ah 16.5 Ah—30 Ah
Type YB25L-C-1-2 | TB4L-B YT4L-12 12N9-4B-1 YB12A{L)-A | YB16B-A YB18i{L)-A
YB3L-A © YBAL-B-Ca | YT4L-12B | YBS{L-B YB12A-B HYB16A-A Y50-N18BL-A
YBSL-B YT&L-12 Y83-B-CA Y¥B9-B-Ca FY¥T12-12
i ¥B5L-B-Ca | YTSL-12B | YBSA-A YE14L-A1 YTH12-12B
| YTHS-12B ! YB14A-A2 | YTH14-128 |
CAUTION
« To avaid damaging the tester, only test hatteries with an
amperage rating of less than 30 Ah.
* Tester damage can result from overheating when:
— The test button is pushad in for more than three
seconds.
— The tester is used withaut being allowad to cool for at
least one minute when testing more than one battery.
— Mara than ten consecutive tests are performed
without allowing &t least a 30-minute cool-dewn
period.
YELLOW
RED -1} GREEN
NOTE . =3, =2} 11, +2, +3)
+ The result of a test an the meter scale is ralative to the
amp. hour rating of the battery. ANY BATTERY
READING IN THE GREEN ZONE IS OK, Batteries should
only be charged if they registar in the YELLOW or RED
zone,

EXAMPLE: Gold Wing batteries {YS0-N18L-A, 18 AMP HOUR)
using the 16.5— 30 amp. haur setting may read in the GREEN
20n8, but close to tha YELLOW [charge) zone. As long as the
meter reads in the GREEN zone, the battery is OK,

[ Bmmy Chack [Fust chack) |

|: YELLOW
IEEI [oianci ]
: Gheen’ i

CGHEEN )
E&on O

————-
1 Botiary Ehack (Second ehoc;-“]

(LeRreen ) ( vewow )
[so ] [ocdos |+

*NOQ GOOD =Replace

j—_ .
RED

[(Bartary €nack (sacand chachl |
x

Caemw ) o
RECHAAGE | [ NoGoap |+
I

| Bamary Check (Third chevhl |
1

YELLOWY \,l

[ wasouo |
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BATTERIES/CHARGING/LIGHTING SYSTEM

BATTERY CHARGING

Bafors Opearating The Charger

« Be sure the area around the charger is well ventilated, clear
of flasnmable materials, and free from heat, humidity, water
and dust.

« Clean tha hattery terminals and position the battery as far
away from the charger as the leads will permit.

* Do not placs batteries below the charger — gases fram the
battery may corrode and damage the charger.

* Do not place batteries an top of the charger, Be sure the air
vents are not bfockad.

* Always cleer the work area of flammable materials such
as gasoline, braka fluid, electralyts, or cloth towels
when operating the tester, or the heat genaratad by the
taster may cause a fire.

1. Turn the Poewer Switch to the OFF position.

2, Set the Battery Amp. Hr, Selector Switch for the size of the
battery baing charged.

3. Set the Timer to the position indicated by tha Handa Battery
Tester; RED-3, RED-2, or YELLOW-1. If you are charging a
new battery, set the switch to the NEW BATT position,

4. Attach the clamps to the battery terminals — RED to
Positive, BLACK to Negative.

Caonnact the battery cables only when the Power Switch is
QFF.

| avwanun S _

+ Connacting tha cables with the Power Switch ON can !
produce a spark which could Ignite or axplode the
hattery.

8. Tumn the Power Switch to tha ON position.
6. When the timer reaches the ““Trickle" positian, the charg-
ing cycle is complete. Turn the Power Switeh OFF and

disconnect the clamps.

NOTE

mode after the sat charging time has elapsed.

7. Retest the battery using the Honda Battery Tester and
recharge if necessary using the above steps,

NOTE

. = For accurste test results, lat the battery cool for at least
! ten minutes or until gassing subsides after charging. !

EXAMPLE;

12N@—4A—1 il

Amp. Hour Rating i, 2 | .

BATTERY AMP HR,
SELECTOR SWITCH

g2
3vmad 514

awnla |

Set the apprapriate amp. hour rating.

NEW TIMER
BATT e

-3

..7 RED

YELLOW ——=-{

Date of Issue; Sep., 1988
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BATTERIES/CHARGING/LIGHTING SYSTEM

CHARGING SYSTEM DESCRIPTION

The charging system basically consists of tha following
compaonents,

{ ALTERNATOR

Iy o _

l
| a2

iy
- - -

A

nd {1 =

’é'\s-:)'-: v = . —
i . -~ _/r_' | T
] T ]
| L 3
| Ve
i |
e . —— e e
REGULATOR! I
— BATTERY = =
Compaonent name
Regulatarirectifier - HRagulates voltage so that it stays within the specified ran-ge.
o . Cnpverts alternating current 1AC) to direct current (DC).
Al:r_g_rnatpr_ _ « A gengralo: producing current (AC) and which is powered by engine tevalution.
Battery « Stores regulated DC current.

ALTERNATOR TYPES

The atternator consists of a rotor and a stator.

The rotor consists of a flywheel made up of a series of
magnets and is usually driven by the crankshaft.

The stator consists of a series of soft iron polas arround which
are wound coils of wire.

When the engine starts, tha rotor rotates with the crankshaft.
Whan the quter {ar innar} core of the coil passes through ths
magnetic feld, current is generated. This is called elec-
tromagnetic induction, and other systems such as the ignition
and AC lighting systems generates powar under the same
principie.

In addition, the rotor acts a safely wheael on the crankshaft,
smaaothing out enging pulsations at low £ngine rpm.

Permanent Magnet Type

This is the most commaon type of alternator with the stator
piaced inside tha rotar. The permanent magnst is assembled
on the inner walls of tha rotor.

In ganeral, the statar consists of sevaral coils producing power
for the charging, ignition and lighting systems.

Current for charging the battery is generated by the charging
cail.

STATOR

22-12
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BATTERIES/CHARGING/LIGHTING SYSTEM

Brushless Excited Field Coil Type

The alternators previously mentioned are located within the
engine. The alternator is gxposed outside the engine hecause it
is air canled. In generzal, the rotar spear is muldtiplied by gears
or chains connected to the crankshaft. This type is the mast
powerful among the triple phase alternators and is primarily
used for power on large displacement motarcycles,

tts structure differs fundamentally from the previous alternator
in that it does nat utilize a8 permanent magnet. Instead, the
field coil magnetizes the rotar and generates power as the
rotor passes the coil.

Excited Field Call Type With Brushes

This type has a field coil placed inside the rotor.

Current flows through the brushes to the field ¢oil and elec-
tromagnetically induces the rotor. This generator has a strong
magnatic farca, large output, and is small and light weight.

ALTERNATOR FUNCTION

Single Phasa Output Type

Since this type uses only ona charsging coil, the output voltage
is single phase AC wave.

The output frequency varias dapanding an the number of
magnets on the rotor.

The generator in the diagrem on the right has two pairs of
magnats, and its output has two cycles for every rotation of
the rotar.

The singls phase output type has a {ow output, and its small
size is best suited for engines of small displacement and a
small electrical load.

STATOR

STATOR
ONE ROTATION OF ROTOR
_
oureur | | |
_ §‘ ONE CYCLE
19, { CHARGING COIL
==
'-;;_E- =
@ wE |
i ) : /
ALTERNATOR SYMBOL

Date of lssue: Sep., 1988
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BATTERIES/CHARGING/LIGHTING SYSTEM

Friple Phase Output Typa

This type cansists of three coils connected to each other, pro-
ducing single phase alternating currents independently. The
output of the alternatar is threa single phase AC wave forms
where each is 120° out of phase with each other.

The symbol for this alternator has only three coils as in the
diagram. The actual stator coil consists of several coils con-
nected in series.

The triple phasa output type is used in angines of medium to
large displacement with large etactrical loads. Depending on
haw the coils are connected, there are two symbols for this
type. Servicing is the same for both types.

Most triple phase output types are used in electromagnetically
induced type alternator, which has a permanent magnet an the
rotor, The excited field coil type aitarnator feeds currant to the
field coil to magnetize the rotor which then acts like a perma-
nent magnet. The symbol for this type has a field coil along
with the charging coil.

REGULATOR/RECTIFIER

The regulator/rectifier uses semiconductors such as thyristors
which radiate heat in operation. Thus these companents use
printed circuit boards which are resined onto an sluminurm
case. The aluminum case has many fins for bstter heat
dissipation,

As tha angine revalutions increase, the output voltage of the
alternator also increases. The function of the requlatorirec-
tifier is to keep this AC output voitags within a certain range
and to convert the AC autput voltage to DC voltage — for
pawering various components and charging the battery,

Type of Regulator/Rectifiers

Regulator/ractifiers ara categorized as one of severa! types,
based on its method of regulation and rectification, The chart
below shows the different types of ragulator/rectifiers.

f TRIPLE PHASE AC WAVE

o

SYMBOL {

EA I
N

TRIPLE PHASE ALTERNATOR

CHARGING COIL

FIELD COIL

SYMBOL

Input AC wave form

Rectification mathod

Voltage feedback method

Single phase Half-wave rectification

Regulation methad

Triple phase Full wave rectification

Internal voltage feedback
Battery voitage faedback

SCR shorted

Since tha input wave form is the same as the output wave
form of the alternator, refer to the alternator section for the
typas of input wave form.

22-14
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BATTERIES/CHARGING/LIGHTING SYSTEM

Singla Phasp, Half-Wave Rectiflers

{Diode rectification methad)

This mathod uses only a diode to convert alternating current to
direct current. The diode allows current to flow in one direc-
tion only. Thus when a single phase AC waveform flows
through the diods the negative voltage of the waveform is cut
off and the positive voltage draps slightly. As a rgsult, the out-
put consist of the positive half cycles of the input waveform.
Thus the signat is said to have been ractified; because only half
cyclas are dtilized, this is callad half-wave rectification.

Single phase half wave rectification is used in models with
smalb electrical loads,

Tha single phase half wave ractifier utilizes two voltage faed-
back msathaods,

{Internal voltaga regulation method)}

The right circuit is the most basic regulator citcuit.

Tha signal from the charging coil is half-wave rectified through
diode D1, which is inside the regulator/rectifier circuit, and is
then fed to the battary,

Voltage is reguiated by the voitags regulation circuit and the
SCR (thyristor).

As the engine rpm {rotation per minute) increases, the output
of the alternator increases and that output is rectified by diode
D2. This singnal then goes ta the zener diode {ZD). Current
flows in the normal diraction of the zener diode but does not
flow in the reverse direction until a certain amount of voltage is
applied in the reverse diraction. Then this voltage is reached,
the zener diode abruptly conducts currant ih the reverse direc-
tion. In this way, if the engine rpm increases and a certain
voltage level is applied to the ZD, current is fed to the gate of
SCR which then turns ON.

When the SCR turns ON, the output from the slternator is
shorted to ground through SCR. For this reasan, if the ground
wires of the regulator/ractifiar are broken or paorly connected,
the battery becomes ovarcharged.

For afternators with the cherging/lighting coil combined
{charging and lighting systems poward by the same caill, the
headlight lighting system affects the performance of battery
charging. Since the input of the lighting system is taken from
the charging cail, if the load of the lighting c«il is not stabig,
the charging of hattery will be unstable, To prevent this from
happening, when the headlight are off, the output from the
charging coil is connected 10 a resistor equivalent to the im-
pedancse of the headlights.,

It is clear from above that if the lighting cutput lines are broken
or shorted, or if the switch has contact problems, the charging
systemn is adversely affectad,

DIODE

’I!._

@ Ia
—) !
RECTIFY
) AC 8 oC
LIGHTING/CHARGING
colL = [ Ces-mT .
1
01 I
|
F SCR |
N -
GATE : —
| —
S
R|REGULATOR!
J[RECTIFIER

VOLTAGE CUT QFF

REGULATED VOLTAGE

'n\ AL

-/
é N
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BATTERIES/CHARGING/LIGHTING SYSTEM

{Battery]

This mathod is similar ro the method mentionad previously ax-
cept that the voltage regulation is done after the signal is con-
verted to DC at the input ¢f tha battery. Since this method
regulates output voitage of alternator aftar it is rectifiad, its
charging is precisely controlled.

In order to regulate the current going to tha headlight, thata is
sometimes a resistor connected to the ground wire of the
reguiatarfrectifier through a switch. Since the charging coil
powers the headlights as well, the headlight flickers and dims
when the output of tha charging coil is shorted to ground
through the SCR. This happens bacausa when the ground wire
of the regulatar/rectifier is connected o ground, tha rasistance
AB becomes less than AC, thus less current is diverted to tha
headlight. In ordar ta keep current flowing to the headlight
staadily, a resistor, whose value is greater than resistance bet-
wean AC, is placed betwean AD.

(SCR switching regulationfAC regulator built in type}

This type is used for models with small displacement engines.
Uniike the type above, the SCR is used for switching and the
ZD (2ener diode} is ussd for voltage regulation.

The output of the alternator goes to the gate of SCR1 via the
DC valtage regulator. YWhen the voltage at the cathode of the
SCR1 is less than the voltage at the gata, it is turned ON and
thus SCR1 conducts current to the battery, When AC autput
of the alternatar changes from the paositiva to negative, tha
gate voltage of SCR1 becomes zero, hence turning OFF the
SCR1 and cutting off the negative signal to the battery.

The output voltage is requlated by the ZD1 and the ZD2 which
turns ON {and shorts ta ground} when the output voltage of
the charging coil increasss beyand a specified value.

The regulator may overcharge the battery if the ground wite is
broken or if there are poor connections at the terminals.
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AC ragulator function:

The AC regulator ragulates the voitage to the headlight, Thus,
na resistor is required. When the negative output of the charg-
ing cail reaaches a certain voltage, the AC regulator feeds cur-
rent to the gate of SCR2 and turns it ON. The SCR2 is shorted
and a negative current to the coil reguiates its output voltage,

Since the negative output voltage of the charging coil is not
usad for charging the battery, tha AC regulator has no affect
on charging the battery.

Haowever, since whap the negative Qutput af the coil is cut off
the headlight voitage is also cut off, the AC regulator requlates
the output valtage to the headlight.

Singla Phase, Full-Wava Rectifiers

This type is used on medium engine displacement madels.
Compered to the half-wave ractifier, the full-wave rectifier is
more efficient in using the alternator output for charging tha
battery.

In order to convert the AC output of the alternator to DC, the
diodes are arranged as in the right diagram, inside the
regulatorirectifisr, When the alternator is positive ths current
flows through D1 -+ battery — D2 = and when the alternator is
negative the current flows through D3 —~ battery — D4 shown
by tha white arcow and hlack srrow respectively,

In this way, the AC output of the alternator is converted to a
DC waveform. This circuit is called the full-wave rectifier and
is distinguished from the half-wave rectifier.

Similar to the single phase half-wave rectifior, the full-wave
rectifier has a battery voltage feedback method and internal
voltage feedback method. The circuit at right uses tha battery
voltage feedback rmethed.

WAVEFORM OFE

AVE FORM
OF)

CUT OFF
¥

,B}J?AC REGULATDTQ T .

e

|§|[||+—
1 BATTERY

£’

J/\/\/\./\

“
\_1

[RvavE

CATION

DC

FEEGULATOH;RECTIFIER
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AC Regulator

Most medium engine displacement motorcycles have indepen-
dent lighting and c¢harging coils. For these madels, tha lighting
coil has its own independant AC regulator. The regulator
detects the AC voltage of the lighting c¢oil inside tha
regulator/rectifier and sharts out all excessiva output,

There are regulators which regulate both positiva and negative
cutputs and anas which ragulata nagative output only.

Since thesa regulators have lighting and charging coils that
operata indepandently, aven if ans of the coils does not work,
the other is not affected.

Triple Phasa Full-Wave Ractifiar

This type is mainly usad in madium and large engine displace-
meant modsls. The ractifiar is connected directly to the three
phase alternator. This circuit has no lighting coil but instead,
the battery feeds DC current to the lighting system.

The rectified wavaform of tha triple phase AC output is more
stable than the single phase AC type.

Triple Phase Full-Wave Rectifiers With Fleld Coils

This type requlates the alternator output by the current flow-
ing through the fiald cail. The regulator/rectifigr has a voltage
regulator for the field coil. The vaoltage regulator detects the
voltage at the battery and feeds current to the base of tran-
sistor, turning it ON. When the transistor is ON, the battery
fesds currant through: ignition switch —+ field coif — transistor
— ground. The field coil magnatizes the rotor, and the alter-
nator generates power,

When the alternator reaches a certain voltags, the veitage
regulator turns off the transistor and cuts off currant to the
field coil, hence the alternator stops generating power,
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BATTERIES/CHARGING/LIGHTING SYSTEM

The wvoltage ragulation is performed by a high frecuency
ON!OFF cycle of the alternator, When the DC vnltage of the
output waveform ts measured by a voltmarter, a value smaller
than the peak voltage is measured.

A broken wire in the field cail in this type of system will resutt
in insufficiant charging of alternator. if tha ground wire of the

field coil wire is shorted to ground (transistor shorted!, the bat-
tery will be averchargad.

CHARGING SYSTEM INSPECTION
LEAK TEST

Turn off the ignition switch, and disconnect the ground ()
cable from the battery.

Connact an ammeter between negative {(—) terminal and
ground cable.

With the Ignition switch off, measure the leakage currant,

NGTE

« When measuring current using a testar, set it to a large
rangs, and then bring it down the range to an apprapriata
level. Curcent flow larger than the range selected may -
blow out the fuse in the tester. !

+ While measuring current, da nat turh the ignitian on. A
sudden surge of current may blow out the fusae in the
tostar.

If current |laakaga excaeds the standard value, a shorled circuit
is likely to extst,

Locate the short by disconnecting connections ane by one and
measuring the current.

CHARGING VOLTAGE INSPECTION

NOTE

» Be sure that the battery is fully charged before perform-
ing this test. The amount of current flow may change -
abruptly if not sufficiently charged. :
— For MF battery; use a battery whose voltage betweasen

its terminails is greater than 13.0 V.

i — For conventional battery, usa battery whose specific

: gravity is greater than 1.27 (20°C/68 F).

'« When the engine is startad using the startar mator, a
large amount of currant may flow from the battery tem-
porarity. Use the Kick starter to statt the engine for
models equipped with both a starter motor and a kick

: starter.

oN ' OFfF | on !

GROUND CABLE
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BATTERIES/CHARGING/LIGHTING SYSTEM

After warming up the engine, replaca the battery with a fuity
charged battery.

Connect a multitester between the battery termunals.

1Y ranLI
DIGITAL MULTITESTER 074110020000
Connect an ammetar between the terminals of the main fuse.

NOTE

.+ If the probes ara connected in reverse order. the

i registered current flow direction when charging and
discharging the battery will ba reversed as well, Refer to
the Model Specific manual for proper connection of the
multitester,

* Use an chmmetar that registers both positiva and
negative current flow., An ammetaer which registers in
only ona dirgction will measura QA for discharging.

NOTE

i = Although the current could be measured when the am-
meter is connected between the battery positive ter-
) minal and the positive @cable, a sudden surge of current
i to the starter motor could damage the ammeter. Always
use the kick starter to start the sngine,
» Always turn the ignition off when conducting tha test.
Disconnecting tha ammeter or wires when currant is
flowing may damage the ammeter.

For maodels with no tachometer, connect

tachometer.

an engine

Turn the headlight ON {Hi beam) and start the engine,
Graduslly increase the engine speed and maasure the charging
voltage a3t the specified rpm,

NOTE

« If the charging currant and voltage rmeasurements arg
normal when the battery is replaced with a new battery, ;
it is likely that the original battery’s effactive life span

: has passed.

DVEITAL MULTITESTER 1
AMMETER |
& @B
: ) FUSE
. A TERMINALS
R |
e =
MAIN FUSE
CONNECTOR :
RECONNECT  FUSE
1 TERMINALS
AMMETER
TARTER
RELAY
SWITCH
14
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BATTERIES/CHARGING/LIGHTING SYSTEM

For the fallowing conditions, the problem is most hikely related
to the charging system. Follow the steps in the trouble-
shooting chart.

{3 Charging voltaga fails to increase beyond battery terminai
voltaga and charging current is in the discharging direction.

{31 Both charging voltage and current greatly exceed the stan-
dard value.

For conditions other than the ones mentioned above, the pro-

blemn is most likely associated with an area other than the

charging system, canduct the following inspaction and follow

the troublashooting chart.

{1) Standard charging voltage/current s reached when the
gnhgine rpm exceeds the specified rpm.

« Excessive electric load due to tha use of light bulbs beyond
the specified rating.

» Thea caplacement battery is old ar underrated.

73) Charging voltage normal but charging current abnormal

+ The replacement hattery is old or underrated,

= The battery used was undercharged or overcharged.

« Blown out emmeter fuse.

« Incorrect connection of ammater.

73) Charging current r.ormal but charging voltage abnormal

» Blown out voltmeter fuse. {Check for faulty fusa by O
adjustment)

REGULATOR/RECTIFIER INSPECTION

Service accarding to the troubleshaoting chart.

Since the regulator/rectifier is an electrical companent using
samicanductor davices, the component itself is not servicad.
Instead, the connector on the regulator/rectifier is checked.

Inspect the regulator/rectifier at the terminals of each
connector.

REGULATOR/RECTIFIER

REGULATOR/RECTIFIER CONNECTOR

Y
!

(WIRE HARNESS SIDE)

REGULATOR/RECTIFICR CONNECTOR
(WIRE HARNESS SIDE)

REGULATOR/RECTIFIER
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BATTERIES/CHARGING/LIGHTING SYSTEM

Items (wire colors)

Inspection I

Battery wireired/whité or red)

Check that there is voitage batwesn battery line {+) and ground lina.

_Ground wire {green)

Check continuity between ground and frama.

Voltage detection lina {black)
{externai voltage detection type}

Check that thers is battery voltage between voltage detection line {+) and
ground wire when the ignitian is ON.

Charging coil wire
{refer to Model Specific manualb_ _

Check that the resistance of the coil is within the specified range.

Charging/lighting coil wire
{refer to Model Spacific manual)

Check that the resistance of the coil is within the specified range. (Bacausa
the lighting system effects the rasistance valug, follow the steps balow.)

For the charging/lighting coil icharging and lighting sharad by
a singla colil}, discannect the output connector when measur-
ing rasistance, The headlight resistance will be included in the
ohmmeter measurement it the connector is not disconnected.
{f the headlight connector is connected, the ‘measurad
resistance will be smaller, because the resistance of the
headlight is connected in parallei.)

= For lighting systams whose headlight connector is con-
nected to a rasistor when the headlight is turned OFF, sither
disconnect the handlebar switch connector or disconmect
tha lighting output line of the altarnator. {Refer to diagram
at right.)

+ For lighting systems that have a headlight ON and OFF
switch, just turn off the headlight switch. [Refer to diagram
at right.}

+ Disconnect the auto-bystarter connectaor if applicable. {Sea
diagram at right.)

If there is an abnormality in the diagnosis abave, check the

fallowing:
« Battery wire -+ Broken wire harnass {repair or replacel
« Ground wire — Broken wira harness {repair ar replacel
+ Charging coll wire (charging/lighting cail wira)

— Check the charging coil (charging/lighting
coil) of the alternatar

If the resistance value of the altarnator is normal (is the
resistance value measured by tha above method is different
from the altarnator resistance), check for a brakan or shorted
wirg harness between the regulatorfrectifier and alternator or
for poor connection at alternatar ¢connector.

CONNECTOR

OH“‘JL&FIER (Disconnected)

REGULATOR/RECTIFIER
CONNECTOR

!
H
)

'

HEADLIGHT

RESISTOR

CHARGING/UGHTING COIL

HEADLIGHT
SWITCH (OFF}

CONNECTOR

BYSTARTER

22-22

Bate of Issue: Sep., 1986
€ HONDA MOTOR CO., LTD.

TN




)

BATTERIES/CHARGING/LIGHTING SYSTEM

UNIT INSPECTION

Provided that all inspections on the wira harnass side are nor-
mal and there are no looseé connections at the regulaterirec-
tifiar connectar, inspect the regulator/rectifier unit by measur-
ing the resistance between the tarminals. (Refer to Modet
Specific manual for specific data.)

NOTE

’70 Resistance value will not be accurate if the probas touch

! your fingars.

'+ Use the following recommended multitester.

+ Using another manufacturer’'s equipment may not allow
you to obtain the specified values. This is due to the

i characteristic of semiconductors, which have different

rasistance values depending on the appliad voltage,

SPECIFIC MULTITESTER:
— 07411-0020000 (KOWA Digital type)
— KS—AHM —32—-003 (KOWA Digital type; USA only)
- 0730B—0020001 (SANWA Analague type)
— TH—5H (KOWA Analogue type}
» Select the following range.
SANWA Taster: k2
KOWA Taster: x 100 2

v+ +  An old, weak multitester battery could cause inaccurate
raadings. Check the battery if the multitester ragisters
incorractly.

* When using the Kowa multitestar, remamber that all
readings should be multiphied by 100,

Replace the regulator/rectifier unit if the resistanca value be-
twesn the terminals is abnormal.

HEADLIGHT VOLTAGE INSPECTION

Hegulator/Rectifior With Built-in AC Ragulatar:
For a regulatorfrectifier with a built-in AC regulator, measura
the headtight lighting voltage.

CAUTION

+ Failure to measure the headlight voltage may lead to I
elactrical damage of lighting components,

REGULATOR.RECTIFIER

HEADLIGHT

If the modsl is not equipped with a tachometer, connect an
engine tachometar,

Remave tha headlight and start the engine.

Turn the headlight on Hi-beam.

With thg headlight wires still connected, measure the
headlight lighting voltage between the terminals connected ta

blue {+} and gresn {~} wires.

Gradually increase the engine spaed and read the voltage at
the spacified rpm.

Refar to Model Specific manual for service data.

Date of Issue: Sep., 1998
© HONDA MOTOR CO., LTD.




BATTERIES/CHARGING/LIGHTING SYSTEM

Select the AC range on your multitester. [AC current flows to
the headhtightt,

Use the specified multitester. The measured headlight-
reguiated voltage may vary depending on the multitester used
because of the characteristics of the autput waveform.

SPECIFIC MULTITESTER:

— 07411—0020000 {KOWA Digital type)

— KS—AHM-—32—003 (KOWA Digitai typa; USA only)
— 07308—0020001 [SANWA Analogue type}

— TH—BH [KOWA Anaiogue type)

Resistor Inspection
For models with headlight resistor or an suto bystarter,
maasure the resistance of the resistor.

AC Regqulator Type:

NOTE

| * This sac¢tion explains tha inspaction procedures for
models which have an indapandent lighting coil powar-

ing the headlight system.
- For models with combined lighting and charging coil,

RESISTOR

refer to the regulator/rectifier inspection saction.

For maodels not aquipped with tachomater, connect engine
tachometer.

Remove the headlight as shawn, start the engine, and switch
the headlight on Hi-beam.

With the hesdlight wires connscted, measure the headlight
lighting voltage between the blue {+) and grean {~) wirg
terminals.

Increase the engine speed gradually and read tha voltage at the
specified engine rpm. Refer to the Model Specific manuat for
service data.

Select the AC range on your multitester. (AC currant flows to
the headlight).
Use the specifiad multitester. The measured headlight-

regulated voltage rnay vary depending on the multitester usad
because of the characteristics of the output waveform.

SPECIFIC MULTITESTER:

— 07411-0020000 (KOWA Digital typse)

— KS—AHM—32—-003 {(KDWA Digital type: USA anly}
— 07308-0020001 {(SANWA Analagus typs)

— TH—5H {(KOWA Analogue type)

HEADLIGHT WIRES

22-24
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BATTERIES/CHARGING/LIGHTING SYSTEM

If the headlight lighting voltaga is abnormally high, ¢heck

the alternator cannectar and the alternator unit,

If there is no headlight lighting voltage, check the following

areas,

* Loose or poor contact at @ conpection in the lighting

circuit.
» Continuity test for dimmer switch,
= AC regulator.
= Lighting coil in tha alternator,

AC REGULATOR INSPECTION

Alfter checking that tha connectors have no loose or poor ¢on-
nections, inspsect the alternator unit by measuring the
resistance between the terminals, (Refer to the Model Specific
manual for service data.]

NGTE

your fingers.

Resistance value will not be accurate if the probes touc.:.ﬁ—‘

Use tha following racammended multitester.

Using anothsr manufacturer’s equipment may not aflow
you to obtain the specified values. This is due to the
characteristic of semiconductors, which have different
rasistance values depending an the applied veltage,

SPECIFIC MULTITESTER;
— 07411 -0020000 (KDWA Digita! type}

— K§—AHM—32—003 (KOWA Digital type: USA only}

— 07308--0020001 (SANWA Analogue type)

— TH—5H (KOWA Analague type)

Select the follawing range.

SANWA Tester: k Q

KOWA Tester: x 100 ?

An ald, weak multitester battery could ¢ause inaccurate
readings. Check the battery if the multitester ragisters
incorrectly.

When using the Kowa multitester, remember that all
readings should be multiplied by 100,

If the rasistanca between the terminals is out of standard
value, replace the regulator with 3 new ane.

AC REGULATOR

Date of Issue: Sep., 1988
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BATTERIES/CHARGING/LIGHTING SYSTEM

ALTERNATOR

CHARGING (CHARGING/LIGHTING) COIL
INSPECTICN

NOTE

« |t is not necessary to remave the alternator from the |
aengine, |

Disconnect the aiternatar connector and check continuity be-
tween the wires.

{A} For single phase coils whose end i grounded, maasure the
rasistance between output line and ground, (If the
measurad value is not correct, check the cantinuity be-
twean stator ground wire and ground, and between
ground wire of alternator cover and ground. }

{8) For caoils with two output lines, measure resistanca be-
twaan tha twa linas. Check that there is no continuity bet-
wesh ehgine ground and the output linas,

{C) For singla phase, combined charging/lighting coils,
measura the resistance at the charging output ling and at
fighting output line.

{D} For thrae phase coils, msasure resistance betwesn each
output line, and check that there is no cantinuity between
each output ling and ground.

If tha resistanca valuas are much larger (=) than the spacified
value, replace the stator,

{f measuraments are only slightly off the speclfied value, the
stator may not need to be raplacad.

Check other areas and decide if replacement is requirad.

STATOR REMOVAL

Remove alternator cover. Watch for ail spilling qut.

Hold the flywhesl rotor with a holder and remova rotor bolt.

UNIVEASAL HOLDER
ROTOR HOLDER

07725— 0030000 or
07725— 0040000

CAUTION

= Choosge tha corract holdar. Using the wrong t(’J(")| may
damage components., HRefar to the Model Specific
manual for the correct holder.

1A 1B

(C)

22-26
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BATTERIES/CHARGING/LIGHTING SYSTEM

Insert flywheel puller into the rotor and remove the rotar.

5 TCCL l
FLYWHEEL PULLER
ROTOR PULLER

07733—0010000 or
07733—-00200901

Ta remove the rotor, screw in the attachment, hold it securely
with a wrench, and then screw in the puller shaft.

CAUTION

* Strong hammering on tha puiler shaft may damage the
rator.

+ Always use a holder and a puller ta remove the ratar. Do
nat try to ramove the rotor by hammering directly on it.
The crankshaft or componants ceuld be damaged.

Remove the woadruff key with care not to lose it.

STATOR REMOVAL

Discunnect the alternatar connector.

Remove tha bolt or screw on the alternator cover or angine,
Ramova the stator.

Stator bolts are often securad with locking agents. For this
reason, use an impact driver.

AT TACHMENT ]

WOQUORUFF KEY

CRANKSHAFT

STATOR

Date of Issue: Sep., 1988
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BATTERIES/CHARGING/LIGHTING SYSTEM

STATOR INSTALLATION

Note the direction af stator, and install the stator on the
crankcase.

Apply a locking agent ta the bolt (or sCrew) threads and
tightan it to the specified tarque.

CAUTION
« If the stator bolt bacomes loosa, it may ¢come into con- |
tact with the roter and cause damage. |

Route the stator wire correctly on the crankcase caver,

NOTE

« Route tha stator wirg 50 that |t does nat ¢come |nto con-
tact with the rotor, :

» |f there is @ wire clamp or clip. secure the wira with it.

* Apply sealant to the grommat groove to prevant Qil or !
water leakags.

ROTOR INSTALLATION
Clean the taperad portion of the crankshatft.

If the rotor is installed with dust or dirt on the taper, the taper
will not maka sacure contact with the rotor and there will be
axcessive forca on the woadruff key,

Insert the woodruff key into the key groove in the ¢rankshaft.

Set the rotor groove to the woaodruff key and install the rotor
on the cranksheft.

Tighten the rotor bolt {or nut} with your fingers.

CAUTION

. Before |nsta|||ng the rotor, chack that no nuts or bolts are
magnatically attached to the rotor, Installing the rotor
with anything attachad to it ¢ould damage the stator
zail.

Hold ths flywheal rotor with a holder and tighten the balt (nut)
to the specified torque.

STATCR

STATOR

WOODRUFF KEY

CRANKSHAFT

HOLDER (Use the same holder used

to remove rotor bolt)

22-28
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BATTERIES/CHARGING/LIGHTING SYSTEM

Before bolting on the crankcase cover, check that the wires
are not pached.

Instail tha crankcasa cover onto the engine.,

CAUTION

* Use tiw crankcase {whits metallic} ground bolt to ensura
continulty between the engine and crankcase cover. {All
othar crankcass bolts are black.) The whita bolt must ba -
groundsd properly to allow the elactrical system ta
operate normally,

NOTE

« Forrgassembly, install the white metalfic bott in the case
hole with the unpaintad ssating surfacs.

Wire shaouid not be pir;ched

£

WHITE METALLIC BOLT

Date of Issue: Sep., 1988
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23. IGNITION SYSTEM§

SERVICE INFORMATION 23-1 IGNITION TIMING 23-11
TROUBLESHOOTING 23-1 IGNITION COIL 23-12
SYSTEM DESCRIPTIONS 23-4 CDESYSTEM 23-13
SPARK PLUG 23-9 TRANSISTORIZED IGNITION SYSTEM 23-16
SPARK TEST 23-10

SERVICE INFORMATION

GENERAL

® Foltow the steps described in the traubleshoating flow chart when sarvicing the ignition system.

® Tha CDI unit and transistorized ignition systam use an alectrically controlled ignition timing system.

No adjustments can be made to the ignition timing.

For multi-cylinder angines, a rough diagnosis can be made by idantifying the cylinder whose spark timing is incorrect.

® The CDI unit and the transistarized unit may be damaged if dropped. Also, if the connectar is disconnacted when current is
flowing, the excessive valtage may damage the unit. Always turn off the ignition switch before servicing.

A faulty ignition system is often related to pootly connected connectots, Check thase connections before proceeding.

For models with an electric starter, make sure the battery is adequately charged. Using the starter motor with a weak bat

tery results in a slower engine cranking speed as well as a weak spark at the spark plugs.

® Use spark plugs of the correct haat range. Using spark plugs with an incorrect heat

range can damage the engine,
Refer to chapter 2 for servicing spark plugs.

TROUBLESHOOTING

The diagnostic steps presented hare are general methods of troublashooting the CDJ and transistocized units.

The steps and methods used in diagnosing may differ depending on sach model. Refer to the Model Specific service manual
for details concerning the ignition system.

No spark at spark pluygs. {CDI unit)

Replace with known goad spark plugs, ¢conduct
the spark plug test.

SPARK — -+ Fauity plugs.

|
NO SPARK

Check for poorly connected or loose spark plug
wires. If loosa, screw spark plug cap securely in-
ta the spark plug wire,

SPARK ——— » Loose wires.

NO SPARK
o L . E
" Check for loose or poorly ¢onnected CDI unl1t. SPARK - + Poorly connected CDI unit connector.
Correct it and conduct the Sp_ark plug tast again.
. = .
NQ SPARK
cant'd
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IGNITION SYSTEMS

cont'd

Disconnect CDI wnit connector and check
related circuit at the ¢ennector.
Measure resistance of the sscendary coil (see

TRICDI’' tester (except USA).

[Fegn2313) e = :
ABNORMAL NOF;MAL ABNORMAL
L _— ! « Faulty CDI unit.

" Check componants individually. ¥ - . .

Compare results with the measured value Check ignition cotl using “'FULL-TR/CH" tester

above. l (except USA).

NORMAL (If measurements differ} AENCRNAL NO SPARK
[Same measure-
« Poorly connected component connactor. mentst « Faulty {or shorted) ignition coil.
« Broken wire harness betwsen unit and
componsnt, » Faulty related components.

No spark at all piugs. (Faulty Input system) <Transistorized ignition system™>

If there is no spark at all plugs, the problem could be at tha input of the ignition system |pulse generator, power supply circuit
of the unit, spark unit.

Check for lcose or pooriy connected spark unit
ERETY a —— ABNORMAL —=+  Poorly connected connector.

. connactor.

NORMAL
¥

Check if battery voltage is measured between
input line {for the battery) and ground wire of the
spark unit with the ignition switch ON and the
enging stop switch at RUN.
[
BATTERY VDLT:\GE MEASURED

NO VOLTAGE —+ Faulty ignition switch or engine stop switch.
» Broken wire harness

Measure pulse generator resistance at the con- —ABNORMAL —| Check the pulse generalor Isee page 23-186).
nector, | R B
oA I NORMAL ABNORMAL
NORMAL
¥

-

* Faulty pulse
generator.

["Check the spark unit using “FULL-TR/CDI"
. tester {except USA). - Loose ar poorly connected connactors.

| » Broken wire hetween pulse generator and unit.
ABNORMAL

« Faulty spark unit.

Data of Issun: Sep., 198&
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IGNITION SYSTEMS

No spark at elther ignition group. <Multi-cylinder wransistorized ignition system>>
+ Ifthere is no spark at eithar group, the problem is suspacted in the primary coit side of the ignition system. {i.¢. ignition cail.

unit and ignition coil circuit.). Howaver for models with sevaral spark units where each fires its own group, faulty input
components are suspected. Chack input components described on the previous page.
+ Ignitian group is determined by the type of engine. Refer to Model Specific manual for details.
v o s - h Lisconnect ignition couil and check the c:oi-l- [see
Cond spark test on th od ition . RK
anduct spark tes e good ign c__o_nl '——SPA — page 23.12}
I o I
AL ABN
NO CHANGE NOF;M QRMAL
[No spark at sither group) * Paorly contact of * Faulty ignition coil.
primary coil wira,
i Measure resistance of the ignition primary coii at ouT oF . L
Lthe spark unit connector ~——STANDARD —+ Poor contact of primary cail wire.
T . — VALUE = Broken wire hetween ignition ¢coil and unit.
NORMAL
e ﬂ ’ - ) ’ o ¥
Measure resistance of the putse generator at the | QUT OF IMe.Es_ure the resistance of the pulsa generator
spark unit connector —— STANDARD — individually (see page 23-16).
- VALUE Compare with pravious results.
I [
NORMAL ABNORMAL
* Loose ar'poorly con-  « Faulty pulsa
NORMAL nected ¢onnectors. generator
* Broken wire he-
tween pulse
+ generatar and unit.

Check parfarmance of spark unit with ““FULL-

TR/CDV" tester (except U.S.A.) {see page ; ABNORMAL —-= Fgulty spark unit.
2317}

Na spark at one plug. {Trouble in secondary coil side) <Multi-cylinder transistorized ignition system,>
* For models with independent coils for each cylinder, the problem is suspactad on the primary ¢uil side. Rafer to the above
flow ¢hart. {No spark at either ignition group)

For doubie ignition coil {one cail igniting two spark plugs), faulty spark plug is most likaly.

Replace (suspected bad spark plugs) with
known good spark plugs, conduct spark plug
test.

SPARK—»-+ Original spark plug no good.

[
NO S*P'ARK

Put the spark plug ¢ap on and measure
rasistance of ignition secondary coil,

NORMAL—+| Condyct spark tast an good ignition coil. :

| SPARK
QUT OF STAI\;DAF{D VALUE
Remova the spark plug ca.p.or spark plug wire, OUT OF
and measure the resistance of the ignition ——STANDARD ——#-. fFaulty ignition coit.
sacondary coil, VALUE
it Shvaed —
NORMAL

¥ .
* Poor contact of spark plug wire
« Faulty spark plug wira or faulty spark plug cep
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IGNITION SYSTEMS

SYSTEM DESCRIPTIONS

Most motorcycles use electrically cantrollad ignition systems, These ignition systems can be divided into twuo types, depen-
ding an how they operate,

Namaly, thara is the CDI and the transistorized type. Althaugh their function is the same, the way they operate is differert. In
order to service these systems, one neads ta undarstand their basic vperation. Since both contrel their ignition-system cam-
panents alectrically, there is no mechanical wear, and periodic maintanance and adjustmeant is unnecessary.

CDI

The term CDI is on abbreviation for ““Capacitive Discharge Ignition.'” The CDI produces gquick and stable secondary veoitage
and is resistant to spark plug fouling. It is alsa desighed to increase its secondary voltage as rpm incraases. The CDIis used
mainly on small engine disptacement modeis.

Oparating Principles IGNITION/ENGINE STOP SWITCH
As the alternator rotor turns, current is induced in the alter- AL_E g— DIODE CAPACITOR

natar (exciter coifl. This current {AC} is fed to the CDBI unit with

a voltaga of 100 -400 valts. This AC currgnt is half-wave rec- 4 A ﬁ . § / IGNITION COIL

tified hy a diode and is storad in tha capacitor inside the CDI J_ ! ]l
" =4

TRIGGER

unit. /BN (s
When the engine is turned off, the current induced by the ex- l-\ E h] E:. 1
citer coil is shorted to ground, thus cutting off ¢urrent to the S .__E /

Q
capacitor and turning off the spark. /!"T 1

YY) ‘—J

|
| SPARK

EXCITER
COIL /l Y PLUG
THYRISTOR
L CDI UNIT == (OFF} L !
The capacitor cannot discharge until the SCR is turned ON. CAPACITOR (Dischargel
The SCR is turned ON as the pulse generator sends pulses to
the triggar circuit which, in turn, feads current to the gate of - — _J_ |
SCR. _ TRIGGER . ‘
v =
/ E &
g /8 r
J GATE
L 1 SIGNAL L !
PULSE GENEHATDR EgllftﬂAﬂY IGN{TION
currenT  COIL
When the SCR is turned ON, the capacitor discharges current SPARK PLUG WIRE

to the ignition primary coil, A high voltage surge included in the
secandary coil jumps the spark plug gap.

)
]
e

v

=T

||I-
.
.|}_.._..r¢

SPARK PLUG |
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IGNITION SYSTEMS

Prnciple of Ignition Timing Advance

Another function of the electrically controllad ignition system is that the ignitian timing advance {or retard! is contrnlled elac-
trically. This systam requires no mechanical advance and has no mechanical wear. The owvergll design eliminates perncdic ad-
justments and maintanance.

This section explains the operating principles of the igration timing advanve, The ignition timing retard system operates under
the same principles.

The trigger circuit consists of a wave A and wave B gensrating ¢ircuit which converts the cutput from the pulse generator to
wave forms A and B, and an ignition timing selactor circuit,

CDI uNIT
\ DiO{)E CAPACITOR
EXCITER |
COIL | \N { IGNITION COIL
i}
I'_ __________________ 1
| |WAVE A """ ! . S
TT|GENERATING{..L | A AKD B X . i
CIRCUIT VOLTAGE |
| |
| ﬁ' COMPARITOR I.—“ ! :
Hlwaves ! ] l ! R
| | | SENERATING | tmu— o ! [
@g 1| |CIRCUIT T | A
| I
- L‘“r ____________ i
PULSE IGNITION TIMING
GENERATOR = . DETERMINATION =
- GATE CIRCUIT CIRCUIT

The puise generator produces positive and negative voltage
pulsas when the rotor reluctor crosses the generator.

ROTOR PULSE GENERATOR
kY !

| @0 | e

NS
f =

Y

QUTPUT PULSE OF PULSE GENERATOR

Date of Issue: Sep., 1988
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IGNITION SYSTEMS

The ocutput from the pulse generator i$ converted inta basic
waves A and B.

Basic wawve A is unaffected by engine speed and remains
constant,

Basic wave B rhanges its gradient as the engime spaed in-
creases as shown in the right graph.

Tha ignition timing determination circuit sends currsnt to the
gate of SCH when a nagative voltage pulse from the pulse
generator is input to the determination citcuit or when the
wave A becomes greater then wave B. The current to the gate
of SCR turns on tha SCA and ignites the spark.

Since wave A remains constant and wave B changes its
waveform, as the ergine rotation increases, wave B becomes
smaller than wave A. As the gngine speed increases, the tim-
ing at which wave A becomes greater than wave B advances,
When the engine speed increases above N4, ignition timing no
longer advances because basic wave A is not inclined.

At N1, wave B is larger than wave A and thus ignition timing is
datarmined by tha negativa voltage pulse from the pulse
generator,

PULSE GENERATOR QUTPUT

(+)

I

IGNITION TIMING
DETERMINATICQN :
CIRCUIT DUTPUT

SCR GATE INPUT
(IGNITION TINING]

T T2 Tz Ta
CRANKSHAFT
ANGLE |y
age 100 !
(BTDC) (BTDCH
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IGNITION SYSTEMS

DC-CDI

The DC-CDI ignitian system is basically a CDI system except that the battery is used far the source. The BC CDBI conteul unit
includes a DC-DC canvartat which amplifies the battery voltage to about 220 V, which is then stored in the capacitor, Except
for the DC-DC converter, the DC-CDI contral unit is identical to the CDI unit, Compared to canventional exciter coil-powered
€01, the DC-CDI provides greater spark gnergy at iow rpm since the power source is stable battery energy.

CDLUNIT IGNITION COIL
g— BCDC CAPACITOR
i CONVERTER ! : fi
| | ,E?, = SPARK
| ¥ THYHISTOH| g g A PLUG
— | M| TRIGGER |
— BATTERY | |
L l \ 4 |
— A W . . s s ey gy — T — e — — —
) PULSE - - -
GENERATOR
TRANSISTORIZED IGNITION SYSTEM PULSE IGNITION ENGINE STOP
GENERATOR COoIL SWITCH
The transistorized ignition system alseo utilizes tha battery, but S
tts ignition operation works differently. ——— e -
Since the duration of time tha spark plug fires is longer than | )
that of the CDI, a larger ignition system is well surted for large . | IGN TION | IGNITION '7
displacement engines. ’ =1 CONTROL | "hocon) | SWITCH ]
N CIRCUIT
I ,l (TR) | paTTERY —
L ______ _]r L 4 ¥ SPARK
PLUG
SPARK TRANSISTQOR
UNIT L X =L

Dperating Principles

The battery feeds current to the ignition primary cail vis the ig-
nition switch and engine stop switch when the transistar in-
side the spark unit is turned ON. This current is turned off
when the transistor is OFF,

When the sngine is turnad on, the pulse signal from the pulsa
generator is fed to the ignition timing control circuit. The igni-
tion timing control circuit determines the ignition timing based
on the pulse signal and sends current to the hase of transistor.

After current pulse flows through the primary coil, tha tran-
sistor is turned OFF and current is cut off 10 the coil. At that
moment, an induced voltage on the secondary coil ignitas the
spark plugs.

PRIMARY COIL

a

PULSE BASE

Data of Issue; Sep., 1988
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IGNITION SYSTEMS

As the engine speed incraases, the duration of current flow
through the primary coil becormes shorter and thus the second-
ary coil voltage doas not go high enough, Far this reason, the
ignition timing control circuit contrals the duration of current

fiow through the ignitian primary coil.

BASE CURRENT TO
TRANSISTOR | I
DUHATIONl

e
[ F‘fr

IGNITION SECONDARY l/V“

IGNITION PRIMARY
COIL VOLTAGE

: COIL VOLTAGE

DIGITALLY CONTROLLED TRANSISTORIZED IGNITION SYSTEM

This system digitally controls the ignition timing by a microcomputer inside the spark unit and calculates the ideal ignitian tim-
ing at all angine spaads. It also has a fail-safs machanism which cuts off powaer to tha ignitian coil in case the ignition timing

becomes abnormal.

The control unit consists of a distributor, a signal receiver, which processes tha pulse signals from the pulse generator, and &

microcomputer which has a memary and an arithmetic unit.

The pulse generator rotor has reluctors which are irregularily spaced. When thaese reluctors move past tha genarator, pulses
ara fed to the spark unit. The number of reluctors and tha angle between sach reluctor diffar depending on the number of
eylinders and their arrangament. The circuit below is the ignition system of a 80° V-type 2 cylinder engine.

{1) As the engine starts, a pulse signal from the pulse generator is sent to the spark unit.

() The signal receiver converts the pulss signal to a digital signal and it is fed to the microcompurter,

(3 As the microcomputer receives the digital signal, it processes signals contsining information on the crankshaft angie and
angine speed: The microcomputer then reads the information on ignition timing, which is based on the engine speed, from
its memary, and determines the ignition timing. Then, tha microcomputer sends currant to tha base.

{4) As the current from the microcomputer flows to the base of transistor, the transistor is turned ON, and ignites the spark

plug, identical to the transistorized ignition syatem.

ENGINE
PULSE GENERATOR STOP SWITCH IGNITION SWITCH
ROTOR T G
\/2 r-u-vn----u--——————.—————-
PDWESR
DISTR BUTOH
r&& =
¥ MICRD-COMPUTER L BATTERY _=—
SIGNAL | |Chir e L. =
RECEIVER & IGNITION
| MEMORY GOIE
PULSE SPAR
GENERATOR | . KELUG
! .
SPARKONT 7 = =
THYRISTOR
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IGNITION SYSTEMS

SPARK PLUG

Due to the high voltage generated at the ignition coil, sparks
jump across the center elactrade and side electrode of the
spark plug and ignite the fuel mixtura in tha combustion
chamber.

Use spark plugs of the proper size and heat range appropriate
for the engine, or the enging will nat perform to its full potan-
tial and damage to the engine may occur.

Spark pilug heat range
As the spark phug is constantly exposed to the engine combus-
tion gas, it is necessary to dissipate heat i order to keep the
spark plug at a certain temperature st which carbon daposits
are burned off,
The capacity of dissipating the heat is called *‘heating value”
or the heat range,
It is important to install the spark plug of the proper heating
valua, becausa the combustion gas temperature varies accord-
ing to the engine typs and driving conditions.
« Mot type ..... Heat is dissipated slowly.
- Cald type ..... Heat is dissipated guickly.
+ Heating valus is indicated by a numbsr;

Smaller numbar Haottar type

Larger number ...... Colder type

If an improper cold type spark plug is installed, the sparks do
not jJump across the electrodes as easily or it may cantaminatg
the plug with gilfgasoline.

i an improper hot typa is installed, it causes overheating or
preignition and may rasult in mealtad elactrodes andier a hole in
the piston.

Optional spark plugs are often
motorcycles.

Replace the plug with the optional ona whenever th= heating
vatue of the original plug does not comply with the driving
conditions.

listed for the Honda

There are several types of spark plugs, grouped sccording 1o
the heating value, thread diameter and construction, as shawn
below.

Heat dissipation

<Spark plugs of each heating value, or heat range,
based on heat dissipation>

HOT TYPE#-———— w COLD TYPE

Heat range

¥

-n

2%,

Pre-ignition zone

of hot type and cold type

Self-cleaming
zone

1Cantarn- r Hot 1ypi heat ranlge o
ination| .
T Smoldering ~-- Cold typa heat range

Spark plug temperature (°Cl —m

Driving speed (km¢h) -

NGK plug ND plug
D P a | E AY X 24 j E e ] u -3
Threed du. Reemnurk Heatng valee | Thread langth Remara Theapd e | Heanng velua | Tneead langth Ramark Ramark
A:19 mm | P Parcglan projected | 4 1Hot typat - E: 13 mm A, 2: Special 1ype e 1B mmy | 14 |Hat aype) | E: 19 mm k: Parcalam prujactud B inuales
B: 14 mm tvpe B THI12 7 e S: Wil cupipuc W:1a mm | 1B F:12.7 mm type that The pluy goa
C: 10 nwn | B: Rusistor spark plug| 8 i wick X: 12mm | 20 L Spaciul plug L5 0.9 mm. i no
DB: 12 mm + 7 WV: Narrow center U: yOmm | 22 R. Hegriaton gewrk plug nurnber 15 usted,
B oluctrxle 24 S Porcelain nat 1t uALally In
2 (Cald typal ©K: Sang glgcirada 27 ICold tyesl ojmuied fvpe dicates cthay he
I Number indicotes , L Weh U egae in | gup is 9.7 :nm
. the plug gap. H the mde siccirado
| “8": 3.9 nm e

Date of Issue: Sep., 12988
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IGNITION SYSTEMS

SPARK TEST

Remuove spark plugs from the cylindar head and connecr spark
plugs to the plug caps.

Ground the spark plug to the eylinder head and turn the igni-

tion ON. Check if a good spark occurs while cranking the
engine with the starter.

A high voltage spark will appear at the gap of the spark plug.

A WARNING
* Avoid touching the spark plug to pravant electric shock.

For multi-cylinder engines, remove spark plug from each
cylinder,

For some models with the CDI| system, there is a ¢ircuit within
the CDI unit dasigned to turns off the spark at low cranking
speeds {bslow 200—500 rpmi. In this case, leava the spark
plug in the cylinder head and try the spark test with known
good spark plug.

Some CDM units are designed to turn off the spark when tha
transmission is at neutral or reverse position.

If the plug firas, the spark plug is good,

Nota that the plug is more difficult to fire in danse air than in
normal atmospheric conditions,

Thus, evan though spark occurs under normal atmospheric
conditions, it may not occur in the compressed cylinder
environment,

For this reason, you shauld check that tha secondary coil has
sufficient voltaga by following the procedure that follows,
Attach a spark plug adaptar. Ground the black wire to the
engine and conduct the spark plug test,

tf there is a spark across the gap in the adaptor, the ignition
¢oil 1s good.

s voar]
SPARK ADAPTOR 07GGK—-0010100
(Except USA)

If spark occurs across the spark plug gap, but no spark occurs
with the adaptar an, the secondary coil voitage is insufficient.

SPARK PLUG

TToa ] SPARK ADAPTOR

23-10
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IGNITION SYSTEMS

IGNITION TIMING

Warm up tha engine.
Connect timing light to the spark plug wire.

For modsels with no tachotneter,
tathometer.

connect an engine

NOTE

« Read ths instructions for timing light and angine
tachometer before aparating.

Remova the timing hole cap from the engine {Refer to the
Maodei Specific manual for position of cap).

Start the angine and check if the following results are
obtained,

« If the F mark on the rotor is aligned with the index mark on
the case at the correct idling speed, then the timing is
corract.

» Increase engine speed by rotating the stop screw on the
carburaters.

Check if the F mark begins to move when the engine speed
rgaches tha advance {or retard} start rpm.

Howevst, this check cannot be done on models with alarge
ignition timing variation.

« At full advance/retard rpm, the ignition timing is correct if
the index mark is between the two advance/retard marks.
However, because models with large ignition timing varia-
tion cannot be checked this way, thara are no ad-
vanca/retard marks on the rotar for these models,

NOTE

» For models with no advance {or retard] mark, check anly
tha F mark position.

TIMING LIGHT
IMDEX MARK  F MARK  ADVANCE MARKS
TR
F MARK
IDLE SPEED ADVANCE FULL ADVANCE
(RETARDI  {FULL RETARD)

Date of Issue: Sep., 1988
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IGNITION SYSTEMS

Depending on the kind of timing light used when checking the
ignitian timing, an abnormal advance timing could be
observed,

This is because the spark plug wire being measured is not
recaiving a negative pulse. Most timing lights are designed to
receive vegative pulses.

If the spark plug wire being measured is receiving positive
pulses, the input of the timing light will be receiving the alter-
nated portion of the waveform.

Thus, thea timing light flickers.

Since the polarity of the waveform has no effect on tha spark
plug, conngct the ignition primary coil wires to the oppusite
terminals. For double gnition coil typeas {a single cail firing two
spark plugs), connect the timing light to the opposite wire of
the same coil. The correct timing should then be observed.

IGNITION COIL

NOTE
« Since the resistance value of the primary coil is inherent-
Iy very small, it is difficult to distinguish it from a shorted
wire,

* Measure the coif resistance as a guideline for checking :

the cail, Check thae parformanca of the c¢oil with the |
“FULL-TR/CDI" tester iexcept U.8.A.l.

PRIMARY COIL INSPECTION

Measure the resistance hatwean tha two termingls of the igni-
tion primary coil.

if the resistance value is within the specified range, the cotl is
good.

If resistance is = {infinite], replace the coil with a naw ona.

SECONDARY COIL INSPECTION

With the spark plug cap on, measure the resistance betwacn
the primary coil terminal and the spark plug cap.

For double ignition coil, measure the resistance between the
spark plug caps.

If the resistance value is within the specified ranga, then the
coil is good.

If the resistanca is o= {open wire), disconnect the spark plug
cap and measure the secondary coil resistance.

!F’OSITIVE

! TIMING LIGHT
IWAVE FORM / FLASH POINT
NEGATIVE
WAVE FORM
DOUBLE

Connect the
primary coil

wires to

the opposite i
terminals

IGNITION COIL

i i Faconnect

the timing light

PRIMARY COIL

SECONDARY COIL
{WITH PLUG CAP)

23-12
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IGNITION SYSTEMS

Measure resistanca between the primary coil terminal and
spark plug wire.

Far double ignition coil, measure tha rasistance betwean the
spark plug wires.

If the resistance value is within the specified range, the coil is
good.

PERFORMANCE TEST (EXCEPT U.5.A.)

Test the spark performance of the igmition coil, using the Full-
transistor/CDI tester.
Replace the ¢oil if no spark accurs inside the spark adaptor.

Read the instructions for the tester carefully and conduct tha
tests correctly.

The type of inspaction adaptor used differs from model to
model. Refer to the Model Specific manual for information on
the type of adaptor requried.

CAUTION

» The CDI unit or tester could be damaged if thev were
connectad incorrectly.

Refer to the Model Specific manual for the connections af in-
spection adaptor (07508—0010400} whose wires are con-
nected to the unit ona by one.

CDI SYSTEM
CIRCUIT INSPECTION

NOTE

the troubleshooting flow chart,
« Hefer to the Mods! Specific manuai for service data, wir- :
ing diagrams, and wire colors.

. For diagnosing the ignition system, follow the steps in ‘

Discannect the connector from the CDI unit and diagnoss the
ignitlon related components by testing the connectars on the
wire harness side,

SECO

NOARY CQIL

IWITHCQUT PLUG CAPI

IGNITION

COIlL

FULL-TR/CDI TESTER

SPARK ADAPTOR
07GGK—-0010100

q / ’ﬂ"

CDI UNIT 7 o] INSPECTION

J

ADAPTOR

—r——} CONNECTORS
IWIAE HARNESS

CDI UNIT

Date of Issue: Sep., 1988
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Checking items at the CDI unit connector

Checking itemn I

t -——

Diagnosis

Ignition switch/Engine stop switch
wire (excluding DC-COH)

When the ignitiun switch is ON and engine stop switch at AUN, chack for con-
tinuity between body ground and ignition switch wirc.

Exciter coil wire

(excluding DC-CDI} exciter coil wire.

Chack if the specified resistance value is obtained between body ground and

Pulse generatar wira
pulse ganerator wire,

Check it the specified resistance value is abtained between body ground and

Ignition primary coll wire
primary ¢oil wire.

-

Check if the specified resistanca value is obtained between body ground and

Neutral, raverse, change switch

(for certain models only) transmission gear position.

Chack far continuity baetwaen ground and the wira corresponding to the

'

Wire harness Battery input line When tha ignition is ON and engine stop switch at RUN, chack if battery voltage
(only far DC-CDI) appear between battery input line and ground wire.
Ground wire Check for continuity between ground wire and body ground wira.
* |f the above inspactions are narmal but the spark plug still does not fire, the problem could be ralated to the CEM unit or igni-
tion coil. Check the CDI unit or ignition coil using the CBI/FULL-TR testar.
+ If there is an anbnormal circuit in tha above inspection, check all items first and then check each componant individually,
PULSE GENERATOR iNSPECTION
Disconnect pulse generator wire from tha wire harness and
measure resistance of coil betwasan tha two wire terminals.
If the resistance valua is within the specified range, the pulge
gensratar is good,
If the resistance is far off the specifiad range, replace the pulsa
generator.
NOTE
» If the resistance valus is slightly off the standard vatue, it PULSE GENERATOR {
may not nacassarily have any effect on its function, In

this case, check all of the related componants for trouble
in other sreas.

For ramaoval and replacameant of pulse generator, refer 1o the
Model Specific manual.

23-14
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IGNITION SYSTEMS

EXCITER COIL INSPECTION

Disconneact the altarnator from the wire harness and measure
the exciter colil resistance.

For engine ground type, measure the resistance between the
excitar coil output line and body ground.

For exciter ¢oil with ground wire, measura tha resistance be-
tween the exciter ¢oil autput ling and ground wirs.

If the resistance value is within the specified range, the excitar
coil is good.

If the resistance value is fat off tha specifiad valua, replace the
stator with a new one.

NOTE

[ » If the resistance value is only slightly off the standard
value, it may not necassarily hava any effect on its func-
tion. In this cass, check all of the related components for
trouble in other areas.

CDI UNIT PERFORMANCE TEST (EXCEFPT U.5.A.)
Tha CDI unit is checked by the Full trensistar/CD| tester.
Follow the tester manufacturer's instructions.

Refer to the Madsl Specific manual for the type of inspection
adaptor required.

CAUTION

« Improper connections could damage the CDl unit ar
testar.

For inspection adaptor, refer to the Model Specific manual.

Switch |  Good condition Bad conditian
OFF ' No spark —_—

P No spark v -
EXT ' No spark Spark
ON1 ; Spark No spark
ON2 ! Spark No spark

"

!

EXCITER COIL

AC 100 Vv
[t ) \

FULL TR/CDI
TESTER

5 Toofl
INSPECTION
ADAPTOR

}f there are any "Bad’ symptoms in the checks abave, replace
the CDI unit.

Date of Issue: Sep., 1988
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IGNITION SYSTEMS

TRANSISTORIZED IGNITION SYSTEM | TesTeR o
|
CIRCUIT INSPECTICN :-'l‘Tl':lc—
NOTE * weew .- \ -
+ Foliow the steps in the troubtsshooting flow chart for SPARK UNIT
servicing. CONNECTOR

= Refer ta ths Model Specific manual for service data, wir-
ing diagrams, and wire colars,

Disconnect the connactor from the spark unit and conduct : A
these tests at tha connector. SPARK UNIT

Spark unit connactor Inspection itam

Inspection item Chagnosis
Power source input line ‘ Check if thera is bartery- voltage bet;ueen the pthliF source input fine and "the ground Iiﬁ.é—
_ : when th__& ignition switch is ON’" and engine stop switch is at *'RUN’".
_Pulse generator coil Check if the resistance value between the wiras is in the specified ranga.
Ignition primary coil Check if the resistancé value betwean the coil wire and bnﬁv ground of ground wire-is in

the specified range.

Ground wire Check for continuity between tha ground wire and body ground,

» If tha above diagnosis reveals no abnormality, but the spark plug still will not fire, the ignition coil or spark unit could be
faulty. Check the spark unit or ignition ¢oil using a CDI/Full transistor testar.
* It the sbove diagnasis indicates a faulty circuit, check all circuits, then check each of the companants individually,

PULSE GENERATOR INSPECTION
ﬁﬂ_jl CONMNECTOR

Discannect the pulse generator from the wire harness and
measure the resistance batwesn the wira terminals.

Tha pulse generator is good if the resistance value is within the
specified range.

Replace the pulse generator if the value is far off the specified
range,

TESTER

NOTE

| tﬁ-e-re.sis;ance valye is only slightly off the standard PULSE GENERATOR

value, it may not necessarily have any effect an its func-
tion, In this case, check all related components for trou- .

L ble In other areas. . i

Refer to thg Model Specific manual for removal and replace-
ment of pulse generator.

Date of | : Sep., 1988
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IGNITION SYSTEMS

SPARK UNIT PERFORMANCE TEST FULL-TR!CDI TESTER
(EXCEPT U.S.A.) (Nl available in USAI

Use the "Full-TR/CDI'" tester to test spark unit performance.
Follow the tester manufacturer’s instruction.

Refer to the Model Specific manual for the type of inspection
adaptor required,

SPARK UNIT

CAUTION

* Improper connections could damage the CDI unit or ]
tester.

INSPECTION ADAPTOR

Switch Good condition | Bad conditian :

OFF No spark : ——

P ’ No spark —_

: IGN N
EXT No spark Spark COIlLTIO PULSE PULSE
anNg Spark No spark SELECTOR  SELECTOR A
LECT

oN2 Spark No spark SELECTOR B

1

3 4 g
1 = 0y '4- 2-3. : .‘6
OJLON
2

INSPECTION ADAPTOR SWITCHES

For digital-contralled sperk unit, use spark aedaptor
(07508—0013600).

Select the proper position far the selector switch befora
testing.

Selectar Item

IG Coil Selector | Number of ignition coil

P. Selectar A Pulse signal No. (Refer ta Madel
Spacific manual for switch position]

P. Selector B fFiring interval (No. of cylinder}
17" 2, 4 cylinders
“27": 3, 6 cylinders

Date of Issue: Sap., 1988
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24. ELECTRIC STARTER/STARTER CLUTCH
j SERVICE INFORMATION 24-1 CLUTCH SWITCH DIODE INSPECTION 23-8
TROUBLESHCOTING 24-1 STARTER CLUTCH INSPECTION 248 |
STARTER MOTOR 24-3  STARTER PINION INSPECTION 249 |
STARTER RELAY SWITCH 24-6

SERVICE INFORMATION

Always turn the Ignition switch OFF before servicing tha starter motor. The motor could suddenly stan. causing serious
injury. '
]

® Refer to the Modai Spacific manual for ramoval and installation of the starter mator.

A weak battery may be unabla to turn the starter motor quickiy aenough, or, supply adequate ignitton current,

@ If the currant is kept Hlowing through the starter motor to turn it while the engine will not be cranking, the starter motor
may ba damaged.

® For madels with a centrifugal clutch, incorrect adjustment of tha brake light switch could prevent the starter motor from
operating.

TROUBLESHOOTING

Starter motor turns slowly,

« Low specific gravity in battery (or Dead battery),
+ Poorty connected battery terminal cable,

+ Paorly connected starter motar gable.

+ Faulty starter motar.

+ Poorly connected battery ground cable.

Starter motor turns, but engine doas not turn.
+ Starter mator is running backwards,
Brushes assamblad improperly.
— Case assembled imgroperly.
— Terminals connected improperly.
+ Faulty starter clutch.
« Damaged or faulty starter pinion.
« Damaged idler gear or reduction gear.
+  Broken startgr motor drive chain.
+ Faulty starter clutch.

Starter motor relay ‘‘clicks’’, but engine does not turn E
OVer.

- Crankshaft does nat turn due to engine prablems.

» Excessive reduction gear friction.

« Faulty starter pinion engagement.

Date of issue; Sep., 1988
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ELECTRIC STARTER/STARTER CLUTCH

Starter motor wiil not turn.
* Check for a blawn out main or sub fuse befora servicing,
* For modals with a centrifugal clutch, check that the brake light switch is correctly adjusted.

With .t.he.ignirion switch “ON" and engine stoup | Connect the starter motar (+1 terminal to the
switch at “AUN"’, check for a “‘click’’ sound CLICKS »~ battery positive terminal,
from starter relay switch. ‘ " {Because a large amount of currant flows, da
. —_ - nat use thin wiras|
Starlter motor turns Stari; motar
does not turn

= Loase or discan- » Faulty starter motor,
naectad wire or
NO CLICK cable.
» Faulty starter relay
switch,
(For opearation
check, s¢e page
24-6).
4

Disconnect starter relay switch connector, and :
Lcheck th raley coil g v, }»NO CONTINUITY=+ Faulty nautral switch,
.. - . {Approgriate madel only}
+ Faulty clutch switch.
{Manual clutch model onlyl
« Faulty starter switch.
{Centrifugal clutch model only)
+ Loose Qr poor contact at connector.
« Opean circuit in wire harness.

CONTINUITY

Connact the starter relay switch connector.
Measure the starter relay voltage at the starter —NQO VOLTAGE~—==- Faulty ignition switch.
relay switch connector. N « Braken starter switch wire.
' tManua! clutch model only}
« Faulty brake light switch.
VOLTAGE APPEARED {Centrifugal clutch madal only}
« Loose or poor contact at conpnector.
- Open circuit in wire barness,

Che_c._k_t_h_g starter _r_e_@y Ope_r_g_tion. 4]— NORMAL—-+ Laoose or poor contact at starter relay switch
cohnectqr,

ABNIO RMAL

w-+  Faulty starter relay switch,

Fay
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ELECTRIC STARTER/STARTER CLUTCH

DISASSEMBLY

Befare disassemnbling the starter motor mark the position of
the case and cover so the starter can be assambled correctly
later.

Remowve the starter motor case screws and remove the cover,

NOTE

"« For models with shims between the armature and cover,

racard the iocation and numbar of shims. .
* Record the order so the parts ¢can be instalted correctly !
later. |

INDEX MARKS

MOTOR COVER

SCREWS

INSPECTION

Check for continuity of the starter motor case.

« Between cabls terminal and case: normal if no continuity.
+ Betwean cable terminal and brush (black wirel: normal if

there is continuity.

If abnormal, replace with a3 naw one,

Measure the brush length.

Replace tha brush if it is worn beyond the servige limit.,

Check far continuity between @ and © terminals of the brush

beldaa

Cata of Issue: Sep., 1988
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ELECTRIC STARTER/STARTER CLUTCH

Chack the cammutator for:
* Damage or abnormal weaar.—~ Replace with a new one.
« Oiscoloration of the commutator bar.

— Replace with a new ane,
+ Metallic debris between commutator bars.

—+ Clean it off.

Chack for continuity between pairs of commutator bars.

Make a continuity check between individual commutator bars
and the armature shaft.

Thera shauld be no continuity,

Check the bearings. [For applicable models oniy]
+ Do not rotata smoothly.—~ Replace with a naw ane,
* Loose bearing.— Replace with a8 new agna,

ASSEMBLY

Align tha case natch with the krush holder pin and install the
€ase.

Place the O-ring (seal ring) on tha casg, (For applicabla models
oniy)

COMMUTATOR

BEARING

NOTCH

24-4




. CAUTION

* Ovaertightening tha cable terminal nuts may cause the -

ELECTRIC STARTER/STARTER CLUTCH

Carefully insert the brushes into the brush haldar.

CAUTION

I * The sliding surfaces of the brushes can ba damaged if
|  they are not instailad properly.

Apply grease to both ends of the armature shaft,

Push and hold the brush inside the brush holder, and insert the
armature through the brush holder,

When inserting the armature into the case, hold the armature
tightty to keep the magnet from pulling the armature against
theg case.

CAUTION

- The coil mav. be damaged if the magnat |.)u.lls tha ar- .
mature against tha casa. I

Insert the shims in tha correct order 10 the armature shaft. (Far
applicable modals only)

Insert the O-ring. (For applicable maodels only)
Align tha mark (that you madse earlier} and instsll the cover.

CAUTION

"« When installing tha cover, taka care to prevent damag-
ing the oit saeal lip with the shaft.

Tighten tha caver screws.

For starter motors that are mounted within 8 motor mount
hole, check for a damaged O-ring.

Inn order to prevent damage, grease the O-ring.

Refer to the Model Specific manusl for installstion.

terminals to turn Inglde the starter motor, resulting in -
serious damage t¢ the inner connectors.

ARMATURE

Align the tab and groove

BEARING

E O-RING

Data of Issue: Sep., 1988
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ELECTRIC STARTER/STARTER CLUTCH

<Clreult B>
Measure the voitage betwsaan the green'vellow wire and
ground at tha starter relay switch connector.

If battery voltage is measured when the front or rear brake are
applied, it is normal.

NOTE

appesar when the brake is ON.

* If the brake light adjustment is incorrect, no voltage will—‘

Starter ralay switch ground line

<Clrenit A3

Disconnect the connector from tha starter relay switch and
check for continuity between the ground wire (green/red} and
ground.

If there is continuity when the transmission is in neutral or
when the ¢luteh is disengaged, tha ground circuit is normal. (In
newtral, there is a slight resistance dus 10 the diode.}

<Circuit Bz
Discannect the cannector fram the starter relay and check for
continuity between the ground wite {yellow/rad) and ground.

if there is continuity only when the starter switch is pressad,
the ground circuit is normal.

OPERATION CHECK

Apply battery voltagas batween the twao relay coil terminals,
Check for contihuity between B (battery) and M {rotor)
tarminals.

<4Clrcuit A>
Apply battery voltage betwaen yellow/'red and green/red

terminals.

If there is cantinuity between B and M tarminals, it is normal,

CONNECTOR

STARTER RELAY
SWITCH

-—

GREEN/
YELLOW

CONNECTOR

YELLOW!
RED

STARTER RELAY SWITCH

Date of Issue: Sep., 1888
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ELECTRIC STARTER/STARTER CLUTCH

<%Circuit B>

Whan battery voltage is applied between the starter relay
green/vellow wire and yellow/red terminals, there should be
continuity between the red and rad’white tarminals. The ter-
minals are distinguished by the corresponding wire color of the
wire harness connector.

CLUTCH SWITCH DIODE INSPECTION

The purpose ¢f the clutch switch diode is to prevent ravarse
current flow from the nesutral indicator to the clutch switch.

« Fauity diode.—+ Neutral indicetor turns ON when clutch is
disengaged.
* {oose connections at diode terminal.
— Starter motor dogs not turn when transmis-
sion is in neutral.

Check for continuity betwaan diode terminals.
When.there is continuity, a small rasistance valua is measured.

» If there is continuity in one direction, the clutch switch
diode is goad.

STARTER CLUTCH INSPECTION

Refar to Madel Spectfic manual for starter clutch removal and
instatiation.

Install the driven gear inta tha housing.
With all parts assembled, check the starter clutch.

+ Check that the gear, or sprocket, turns smoothly in one
direction and locks up in the other direction.

Disagsemble tha housing.

« Check the rallar contact surface of the gear, or sprocket, for
damage. — Replace with a new one.

« Check tha roller contact surface of the housing for damage.
— Replace with a new one.

» Damage to roller. — Replace with a new ona.

» Deformation or damage to the spring.

— Replace with a new one,

STARTER
RELAY
SWITCH

CLUTCH SWITCH DIODE——=\ |

Turns in one direction
oniy.

HOUSING

ROLLER CONTACT
SURFACE

SPRING ~ PLUNGER

At

ROLLER

HOUSING
ROLLER CONTACT

SURFACE

24-8
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ELECTRIC STARTER/STARTER CLUTCH

For one-way sprag ciutch, check each sprag, clutch housing,
and all innar partion contact surfaces.

Ahnormal wear or damage to sprag.
— Replace with a8 new ona.
« lrregular movement of the sprag.
-+ Replace with a new one.
* Damage ta the clutch housing or inner portion contact sur-
face. = Replace with a new one.

STARTER PINION INSPECTION

Refer to the Madel Specific manual for startar pinion removal
and installation.

* Wear or demage to the pinion, reduction gears
— Replace with a2 new one.
* Warn journals. — Replace with a new one.

Check if the pinion gaar moves smoothly along the axis.
« Pinion gcar does nut move smaaothly.
-» Replace with a3 new one,

CLUTCH HOUSING

ONE WAY CLUTCH

REDUCTION
GEAR

Date of Issue: Sep., 1988
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23. LIGHTS/METERS/SWITCHES

SERVICE INFORMATION 25.1  LOW FUEL INDICATOR 25.8
OIL PRESSURE WARNING LIGHT FUEL PUMP 25-9
{4-STROKE ENGINE) 252 L anicaulE 2511
2-STROKE ENGINE) 252 SWITCHES 25-12
E AN MOTOR SWITCH 5.4  TURNSIGNAL LIGHTS 25.16
COOLANT TEMPERATURE GAUGE 25.5 HORN €817
FUEL GAUGE 25.7

SERVICE INFORMATION

e——— . —

Halogan headlight bulbs become very hot while the headiight is ON, and remain hat for a while after they are tuned
OFF, Ba suta to lat them cool down before servicing.

Use a flame and heated watar/coalant mixture far the thermao sansor inspection.

+ » Keap all tiammable materials away fram tha flamea. Waar protective clothing. gloves and eye protsaction.

- - ———

Refer to the section 21 for the general service rules.

This sectian covars the general inspection/service procedures of the lights, metars and switches, Refer to the Maodsl

Specific manua! far the location and arrangement of components on the model being serviced.

Nate the followings when replacing the halogen headlight bulb.

— Wear clean gloves while replacing the bulb. Do not put finger prints an the headlight bulb, as they may craate hat spots
an the bulb and causs it to break.

— IF you touch the bulb with your bare hands, clean it with a cloth moistened with alcohal to prevent its early failure.

— Be sure to install the dust cover after raplacing the bulb.

A continuity tast can be made with the switches installad on the motorcycia.

Check the battery conditian before parforming any inspaction that requires proper battery voltage.

There are two types of lighting systems; AC lighting that takes powar from the alternator coil, and DC lighting that takes

power from the battery. On DC lighting systems, the headlight caomes on without starting the engina.

On AC lighting systems, the headiight comes on when the engine is running. (Refer to section 21),

Date of Issue: Sep., 1988
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LIGHTS/METERS/SWITCHES

OIL PRESSURE WARNING LIGHT
{4 stroke engine}

THEORY

Whan the oil pressure is below the specifications, the ail
pressure switch senses it and the oil pressure warning light
comes on. It should be OFF while the engine is running,

INSPECTION

« Oil pressure warning light does nat come on with the igni-
tion switch turned ON.

1. Disconnect the oil pressure switch wira and turn the igni-
tion switch ON. Check for battery voltage between the
wire and ground.

Na voltage Voltage

« Oil pressure switch
fauity,

2. Check for the valtage between the black/brown terminal

of the instruments and ground.
No voltage Voltage

+ |gnition switch faulty. + Broken wire betwesan tha

» Sub fuse blown. warning light and ol

pressuse switch.
+ Bulb blown.

= Oil pressure warning light stays an while the engine is
running.

1. Check the ingine ail Ievel.——-—‘

Specified oil level Low qil level
*  Qil insufficient.

2, Disconnect the oil pressure switch wire and turn the igni-
tion switch ON.,
Indicatar lights Indicator does not light
« Shorted bluefred wire be- + Faulty oil pressure
twaen the warning light switch.

and pressure switch, * Low 0il pressure.
(see section 3)

OIL LEVEL INDICATOR {2 stroke engine)

THEORY

The oil leve! switch float in the ¢il tank moves up and down in
accordance with the volume of oif in the tank. When the oil
level is low, the float also goes doyvn and the reed switch (ail
level switcht is clased by the magnetic force of the float.
When the tgnition switch is turned ON, currant flows through
the reed switch and the ¢il fevel indicatar comes on.

IGNITION
SWITCH

—

E s QO Q_/-D——l
BI/Br = |

{7 WARNING
.o+ LIGHT

FUSE

OIL PRESSURE
= SWITCH

IGNITION SWITCH
o—T

FUSE

25-2
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LIGHTS/METERS/SWITCHES

INSPECTION

» QOillevel indicator comes on whan tha oil in the tank reaches
a specified tevel.

1. Discannect the wires fiom the oil leval switch and turn
the ignition switch ON.

Indicatar lights Indicator does not light

« Shorted wire betwean = Faulty oil level switch.
the indicator and oil level
switch.

+ Qil level indicator doss not come on with no or low il level
in the tank.

1. Disconnact the wires from the oil level switch and con-
nect a jumper wire between the wira terminals. Turn the
ignition switch ON and check the indicator.

Indicator doas not came Indicator comes on
on

+ Faulty oil level switch.
* Poor wire conngction.

2. Disconnact tha wires from the oil lavel switch and check
for voltage between the wire and ground.

No voitage Voltage

» Broken wire hetween the = Faulty qil level switch.
oil level indicator and + Poar oil level switch wire
lavel switch, conneciton.

* Blown bulb.

TIMER TYPE THEORY

A timer type indicator has & bulb check function so as to check
the oil tevel indicator for propar operation.

When the ignition switch is turned ON, current flows through
the exciter coil to the condenser, generates the elec-
tromagnhetic farce at the exciter coil and closes the reed
switch. Current flows from the reed switch through the
resister Rz to the oil level indicator and turns it on. When the
condenser is fully charged, current flows through the exciter
coil to tha condanser decreases and, consaquently, slec-
tromagnetic force at the coil decreases, tha reed switch opans
and the oil level indicator turns off.

When the ignition switch is turned OFF, current stored in the
condenser flows through the exciter coil and through resisters
R1 and R2 to tha oil level indicator. The cil level indicator doas
not come on this time.

IGNITION

SWITCH FUSE

"".—‘—~—~.r\' LT ™\ I:>__J
F o
T

INDICATOR

@ i

OIL LEVEL
SWITCH

JUMPER E o d
WIRE .
DL LEVEL SWITCH
IGNITION .. . —
SWITCH (ON} |: 5, ‘
FUSE S I —J‘l
. .L'I R & colL
L - CONDENSER

-~ 7

U |
£ INDICATOR

'711Comes on far a few sacand}

IGNITION
SWITCH (OFF}

(- INDICATOR
7| (ge off)
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LIGHTS/METERS/SWITCHES

TIMER TYPE INDICATOR INSPECTION

+ Qitlevel indicator comes an when the oil in the tank reaches
a specifiad lavel.

+  Faulty il level switch.
» Shourted wire harness.

« il level indicator does not come on with no oil or low Qil
level in tha tank,

1. Disconnect the oil level switch ¢onnector and cornect a
jumper wire to the power supply wire (black or
black/brown) tarminal and the indicator wire {green/red
terminal to shart. Turn the ignitien switch ON and check
the oil levet indicator.

Indicator does indicatar ¢omes on
not come on

= Faulty ol level switch,
« Paor gonnection of the
connector.

2. Disconnect the ail lavel switch connactor and chack for
voltage between the power supply wire (hlack or
black!/hrownl and ground.

Voltage No valtage

* Broken power supply
wire.

*  Faulty sub fuse,

*  Fauity ignition switch.

*« Poor connection of the
sub fuse connactor,

: 4

3. Connect the jumper wire to tha power supply wire and
oil levet indicator wire to short and check for voltage ba-
twean the indicator wire and ground.

Voltage No voltage

« 8lown bulh. = Broken indicatar wire,
Faulty ground.

FAN MOTOR SWITCH

NOTE

* The fan mator may centinue to run, even whan the igni-
tinn switch is turned OFF. However, this does not
necessarily indicate trouble.

When the coolant temperature increases to above tha
specification, the fan motor switch turns o to operate the fan
matar. When the coolant temperaturg is below the specifica-
tion, it turns off to stop tha fan motor.

NOTE

"+ Check the coalant level and bleed air from the cooling
system if the coolant is apt to overheat, {see page 5-6
for coolant replacement and air bleeding.)

HaNITION MAIN
FUSE SWITCH FUSE

4

JUMPER W[ﬁE

::‘:-\\
j |

INDICATOR

-

1

— TN\ —0
S B

—IN\ T TN
T o)l
I
= P —

FUSE

IO

N
COOLING
FAN

IGNITION
SWITCH

-
0 NS

FAN

MAIN FUSE

MOTOR -

RADIATOR

25.4
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LIGHTS/METERS/SWITCHES

INSPECTION

Fan motor does not stop.

1.

Turn the ignitian switch OFF, discornnect the connector
from the fan motor switch and turn the ignition switch
ON again, {

¥
Motor doas nat stap Motor stops
Shorted wira between + Faulty fan motor switch.

the tan motor angd
switch.

« Fan motor does nat start.

Disconnect the connectar from the fan motor switch and
ground the caonnectar to the body with a jumper wire.
Turn the ignition switch ON and check the fan motor.

Motor does not start Maotar starts

»  Faulty fan motor switch.

* Poor cannectivn of the
fan motor switch con
nactor.

. Check far the battery voltage betwaen the fan motor

switch connector and ground.

No battery voltage Battery voitage

Broken wira harness * Faulty fan motar,
Blown suh fuse.

Faulty ignition switch

Poor caonnection of the

connector (betwean the

ighitipn switch and fuse

hox).

COOLANT TEMPERATURE GAUGE

The thermo sensar changes the amperage of the current that
flows to the coolant temparature gauge in accardance with the
change in coolant temperature and moves the temperature
gauge needle.

CONNECTOR FAN MOTOR SWITCH

lk.k

IGNITION MAIN "|
FUSE SWITCH FUSE
NS T 0——— T\t
/F. CONNECTOR
—
L!IJ o
\ T .
COOLING S [L_\_”
FAN =| - ()
i HN = ‘ 2N
it =N\
H=EE THERMD
SWITCH
SUB IGNITION MAIN
FUSE  SWITCH FUSE

—d\_—0 o

&®

COOLANT THERMO SENSOR
TEMP. GAUGE

L

ry

Ilhr‘j
]
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LIGHTS/METERS/SWITCHES

INSPECTION

1. Disconnect the wire from the thermo sensor.
Ground the thermo sensar wire with a jumper wire.
Turn tha ignition switch ON and check the coolant gauge,
Disconnect the thermo sansor wire from the ground im-
mediately if the gauge needle moves fully to H.

CAUTION

« Immediately ﬂisconnect the wire from the gfoun.:.i when |
the naadle moves to H {hat} to pravent damage to the !

gauge.
Noedle does not move Neadle moves
« Faulty therma sensar,
2. Check for voltage betweaen tha tharm¢ sensor wire and IGNITION MAIN
ground. ¢ FUSE SWITCH FUSE
) { — N\ — T o——\ P
No valtage Voitage
Bl/Br © e =
Faulty coolant gauge. CDNNECTDR
COOLANT ——
3. Chack for voltage batween the black/brown and greaniblue TEMP. GAUGE |’_:_ i
wires of the gauge. l v > I
@‘j =Y,
No éohage Voltage . GriBu l.—_

+ Broken black/brown or  » Faulty coolant temper-
green/blue wirg. ature gauge.

THERMO SENSOR INSPECTION THERMQ SENSOR

Drain the coolant {see page 5-6}.

Disconnect the wire from the tharmo sensor.

Ramove the thermo sensor.

Suspsnd the thermo sensar in a pan af coolant {53-50 mixture}
over a burner and measure the rasistance through the sensor
as the coglant haats up.

THERMOMETER

AWARNING

; * Keep flammable matarials away from the burner. '
i+ Wear Insulated glaves and eye protection. '

b e e T —— v

NOTE

= Soak the thermo sensor In coolant up to its threads with I
at least 40 mm (1.57 in} from the bottom ¢f the pan to
the bottomn of tha sensor.

» Keap temparature constant for 3 minutes before testing.
A suddan change of tamparature will result in incorrect
readings. Do not let the thermometer or thermao sensor
touch the pan,

« Apply sealant to the threads on the thermo sensor prior .
to installatian,

25 6 Date of Issua: Sep., 1988
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LIGHTS/METERS/SWITCHES

FUEL GAUGE (2 TERMINAL UNIT MAN

FUSE FUSE
Fusl unit resistance changss in accardance with the float in the — N\ 5““\(\ -
fuel unit maving up and sown. The fuel gauge needle is moved IGNETION 1
by the change of amperage that flows through thae fuel gauge. _ SWITCH E

N — FUEL )

Thera are two types of fuel gauges: The *‘Return typs’’ where GAUGE /-——:]
the nezdle returns to *‘Empty’’ when the ignition switch is FUEL GAUGE
turned OFF, and *’Stop type’™ where the naadle stays in posi- h} SENDING UNII
tion whan the ignition switch is turned OFF. ’
Chack the fuel gauge if its nesdle does not move. oo
INSPECTION 3 TERMINAL UNIT MAIN

FUSE FUSE

1. If tha fuel unit connector has 2 tarminals, short the gauge

tarminals with a jurmper wire. ' = NS IGONITIOLN
SWITCH

if the unit connectar has 3 terminals, short the gaugs side | Bl FU
EL

sllow/white tarminal and green terminal with a jumper :
' " ume GAUGE,i

wire. FUEL GAUGE

SENDING UNIT

Turn the ignition switch ON and check the gauge needle,

Necedle does not movea Needle moves

« Chack the fuel unit.

2. Check for continuity between the unit and fual gauge.

Cantinuity No continuity

* Broken wire between the
unit and gauge,

3. Check for voltage at the black or black/brown ipositive
power line) and ground wires ot the fuel gavge.

NG voltage Voltage

- Broken positive power = Faulty fuel gauge.
line.

FUEL UNIT INSPECTION FUEL GAUGE

Refer to the Model Specific manual for the fuel unit RES
removalfinstallation.

1. Connect the fuel unit ¢annhector.
Turn the ignition switch ON,
Move the float up and down to be sure that the fuel gauge
needle moves to *'F'' and ""RES"".
If the needle does nat move, 4o to the step 2.

Date of Issue: Sep., 1988
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LIGHTS/METERS/SWITCHES

2. Maasure the resistance bstween the connactor terminals
with the float in up and down positions.

If the resistance is normal, chack the fuel gauge,
If the resistance is not normal, replace the fuel unit.

LOW FUEL INDICATOR

A thermistor is built inta tha fuel Isvel sensor in the fuel tank
and the fuel warning fight turns on due to the thermistor's salf
radiation of haat.

When the thermistor is in tha gasaling, radiation of heat in-
creases and the self heating action is reduced. As the
rgsistance increases and the current doas not flow at this time,
the fuel warning light doss not turnh on,

When the thermistor is out of gascline, i.e. fuel laval is low,
radiation of heat decreases and the self heating increases. As
the resistance is low at this time, currant flows and the low
fuel indicator turns on.

INSPECTION

i the low fuel indicator dogs not go off, check as noted belowy,
Check for battery voltage between the fuel level sansor con-
nector terminals.

FLOAT

IGNITION

FUSE SWITCH

MALN
FUSE

\\('\0
-~

INDICATOR
LIGHT

EBattery voltage

« Faulty fuel level sensor,
+ Poor connection of the
connector.

No battgry voltage

}

Shaorted wite betwsen
the indicatar light and
sensar,

Faulty ground,

25-8
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LIGHTS/METERS/SWITCHES

tf the fuel warning light dues not turn an, check as noted IGNITION MAIN
below. FUSE SWITCH FUSE
1. Check for battery voltage between the fuel lewvel sensor r—(_,%J——'-:_‘_"‘:I_'—'\,’P\)j_
connector terminals. | : .[___.. I
} : R
No battery voltage Battery voltage TN m—

* Poor caonnection of the '

connector. — r .
2. Chack for battery valtage between the battery side of the l‘J; f{)

«  Faulty fuel level sensor., H C“\.

wire from the indicator light and ground. i W A
No battery voltage Battery voltage
* Faulty sub fuse. » Blawn bulb.
* Faulty ignition switch, * Broken wire hetween the
* Poor connection of tha warning light and sensar,
fuse holder connector. * Faulty ground.

FUEL PUMP

SwiTcH  COlL (o=
DIAPHRAGM
DESCRIPTION T < CHAMBER
1

Certain modals arg squipped with a8 low pressure slactro-
magnetic fuel pump to send the tuel to the carburetor, T VALVE B
When the engine is starred, the switch is turned on by tha VALVE A
function of the fuel cut-off ralay [refer to the description of fual
cut-off relay), which generates the electromagnetic force at

the coit and moves the plunger and diaphragm up. The valve A

: * DIAPHRAGM
is then opened by the vacuum and the fuel flows to the

diaphragen ¢chamber, The plunger pushes the switch up and

turns it 6ff. As the electromagnetic force at the coil goes out
this time, the plunger and diaphragm are returned by the spring
and the fualin the diaphragm chamber is sant ta the carbursetor
through the vaiva B,

SPHING IN

Certain types of this fuel pump have tha fuel cut-off relay built
in.

Date of Issue: Sep., 1988
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LIGHTS/METERS/SWITCHES

FUEL CUT-OFF RELAY

With the ignition switch ON, current flows to the transistor
and thyrister but it does not flow to the fuel pump.

Ta fill the carburetar float chamber with fuel when the ignition
switch is turned ON, certain types of the fuel cut-off retay
have a timer function that sends current to the fuel pump for a
few seconds.

While the engine is running, pulses are transmitted from the
spark unit to the ignition primary circuit and, when it is
transmitted to the transistor, current flows from the transistor
to tha thyrister to turn it ON. The battery current fiows to the
fuel pump this way,

As the fuel cut-off relay is controlled by the ignition primary
circuit, the relay does not operate unless tha ignition primary
circuit operates properly,

INSPECTION

Turn the ignition switch ON and perform the following
inspections.

1. Check for battery valtage betwean the black wire {+) of the
fual cut-off ralay connector (pump connector if the relay is
buitlt in the purmp} and ground (),

Battery voltage No battary voltage

* Broken black wirs.

+ Faulty sub-fuse,

= Faulty ignition switch.

« Poor ¢onnection of the
fuse holder connactar.

t

2. Check far continuity betwean the black/blue wire of the
relay connector and ground (or black/yellow wire and graen
wire of the pump connectaor, if the relay is built into the

pump). l

No continuity Contirtuity
- Fautty fual cut-aff relay
{fpumpl,

2. Short the black and black/blue wires ot tha relay ¢connector
with # jJumper wire and chack for battery voltage between
the black/blue (+} wire and gréen wire of the pump
connectar,

No battery voltage Battery voltagea

» Broken green or black/ -
blue wire.
+ Faulty ground.

Faulty fuel pump.

with ignition switch ON

| { -
To SPARK 4—?——o—|<
UNIT N

with enginerunning —— — . __ _ _ __ ___ |

To BATTERY 4—
i

To SPARK
UNIT

To FUEL PUMP

IGNITION  MAIN
FUSE SWITCH FUSE
FUEL CUT-OFF RELAY B _-|

SPARK
T JUNIT TO IGNITION =
\_—‘ * CIrRCUIT
IGNITION  MAIN
FUSE  gwitcH  FUSE
0 -
FUEL CUT-OFF_ __ FUEL PUMP
RELAY S
BI ] |
BIY | p Ittt
2 I —
e = e —
G GREEN WIRE
' TO
SPARK | IGNITION
[ UNITL circuim =
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LIGHTS/METERS/SWITCHES

DISCHARGE VOLUME INSPECTION JUMPER WIRE FUEL PUMP
Turn the ignition switch QFF,

Disconnect the fusl pump-to-carburetor tube from the car.
burator and place the tube end in a heaker.

NOTE

« If it is hard to reconnect the tube to the carburetor,
disconnact it from the fuel pump and ¢onnect the ather
tube 10 the pump (gasolina discharge port).

FUEL LINE BEAKER
Refar ta step 3 of INSPECTION and shart the relay connectors. o

If the relay is built into the pump, shart the biack and
black/yellow wiras,

Turn the ignition switch ON for 5 seconds and drain ths pump.

Multiply the drained fual by 12. It should be as spacified in tha
Mods| Specific manual,

HEADLIGHT BULB

Before replacing the bulb. be sure to chack the switches for
loose connection of the connectors,

AWARNING

* Halogen headlight bulbs become very hot while the
headlight is ON, and remain het for 8 while after they ere
turnad OFF, Be sure to turn the ignition switch QFF and
let the bulb cool down before raplacemant.

If you touch tha bulb with your bare hands, ¢lean it with a cloth
maoistened with denatured alcohol to pravent early bulb failure.

CAUTION

* Avoid touching Halogen haadlight bulbs, Finger prints .
can c¢reate hot spots that causa a bulb to break.

Be sura to install the dust caover after reptacing the bulb.

Date of | e: Sep., 1988
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LIGHTS/METERS/SWITCHES

SWITCHES
INSPECTION

Disconnact tha connector that is nearest to the switch that
you are to inspact and check for continuity between the
switch side terminals of the connector.

There should be continuity between the C - -~ O positions on
the centinuity ¢hart, {Refer to the Modet Specific manuai for
the continuity chart.}

Example: Turn signal switch
I\,

AArs

: I"_'.'u_”___-___-:,_.-

| j-:‘:g:.‘-r:___

x -I;‘\'\'Iﬁ_l‘l’:‘_'.‘ -
I S
\ vy I||/LE:JI \
III I |}-"|
I I

&

\ Wire color
e — Orange Gray :  Blue
Switch position \

L oO————0

N |

R | , o0—a 20

With the turn signal switch in N {neutral}, thare should ba no
continuity batwean tha wires.

With the switch in L {left), there should be continuity between

the orange and gray wires and with the switgh in R (right),
there should be continuity betwsen the blue and gray wires,

CONTACT BASE REPLACEMENT

When the contact bese is mounted with screws;
Ramaove the ignition switch.

ARemove the bhand and thres scraws, than ramaove the switch
from the switch cylinder.

Reassemble the switch and cylinder with the cylinder shaft
aligned with the hole in the switch.

SCREWS

{cut and discard)
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LIGHTS/METERS/SWITCHES

Tighten tha cantact base with the thres screws.

Clamp the wires with a wire band and cut off the excess por-
tian of the band. Check tha ignition switch.

When the contact base [s secured with tabs;
Remove the ignition switch and band,

Insart the ignition switch kgy and turn it to the position be-
tween ON and OFF.

Push the contact base tabs in with a screwdriver so that they
ara out of the slots in the ignition switch body, and remove tha
contact base.

Insert the contact base on tha ignition switch body with its
tabs aligned with the slots in the ignition switch body.

NOTE

SCREWS ’ 1

[Replace with new one)

tact bassa. ) . '

Clamp the wires with a wire band and cut off the excess por-
tion of the band.

Check the ignition switch.

* Ba sure that tha ignition switch key is in the positian be- |
tween ON and OFF before attempting to remave the can- :

Date of Issue: Sep., 1988
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LIGHTS/METERS/SWITCHES

NEUTRAL SWITCH

When the ignition switch is ON and the transmussion is in
neutral, the neutral switch turns the indicator on.

Some models ara equipped with a change switch and/or over
drive switch,

The change switch detects the gear pasition by the position of
the shift drum and sends a signal to the gear position in-
dicator/CDI unit.

The overdrive switch turns the overdrive indicator on when the
transmission is in QD {overdrive) position.

INSPECTION

Nautral Indicator does not go off;

Disconnect the light green/red wire from the nautral switch

and turn the ignition switch ON.
Indicator dogs nat light Indicator lights

* Faulty neutral switch « Broken light green/red
wire

Neutral indicator does not coma on;
Digconnect the light greenfred wire from the neutral switch
and turn the ignition switch ON,

Check for battery voltage between the light greensred wire and
ground.
Battary voltage No battery voltage
« Faulty nautral switch. + Broken light green/red
wire between tha in-
dicator and neutral
switch.
* Blown bulb.
+ Blown sub fuse,
+ Poar counnection of the
fuse connector.

HSNITION MAIN
FUSE SWITCH FUSE

SN

INDICATOR
DN
S

.
-

SN NELTRAL
SHIFT DRUM |, SWITCH
» o0 NS
& ©
Pt Lg/R
I\_CEJ/I
K
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CLUTCH SWITCH

The clutch switch prevents the starter motor from ratating
while the engine is running and the transmission is in positions
other than neutral.

INSPECTION

Check the starter system if the starter motor rotates with the
transmission in positions other than neutral.

The starter motot should be vperated with the clutch lever
squeezed and not be oparated with the lever relessed.

If the systam is normal, check the following,

Disconnact the wira from the clutch switch and check for con-
tinuity betwsan the clutch switch terminals while operating
the clutch laver,

When the clutch lever is pulled in:
There should be continuity between the terminals.

When the clutch laver is reloased:
There should ba no continuity betwaen the terminals.

If the ¢lutch switch is normai, check the following.
» Check for shorted wira betwean the starter relay switch

and the clutch switch.
= Check the nautral switch.

BRAKE LIGHT SWITCH

The brake light comes on when the brake levar (or pedall is
applied.

Starter motor equipped scootats; To pravent tha accidental

start up of the scooter, currant does nat flow to the starter
motor unless the hrake lever tor pedal) is appliad.

INSPECTION

Brake light does not ¢ome on;
1. Check far the fallowing.

+ Burned bulb.
* Paoor connection of the brake light switch conmectar.

IGNITION
SWITCH

MAIN
FUSE

STARTER
SWITCH

"

STARTER
= MOTOR

_?_ CLUTCH
— SWITCH

[al
L]

CLUTCH

SWITCH
IGNITION  MAIN |
SWATCH  FUSE

Yy

FUSE
& C—‘I
— -
FRONT N
BRAKE LIGHT W
L SWITCH ' —
BERAKE
L LIGHT =
REAR BRAKE :
LIGHT SWITCH _J

8RAKE LIGHT

SWITCH
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LIGHTS/METERS/SWITCHES

2. If normal, disconnect the brake tight switch connector and
chack far continuity between the tesrminals while operating
the brake lever tor padal).

When the brake fever (or pedal) is depressed;

There should be continuity betweéen the terminals.
Whan the brake lever (or pedal) is released:

There shouldtt be no ¢ontinuity between the terminals.

3. if the brake light switch is narmal, check far the following.

+ Burned sub fuse.

- Ignition switch.

- Poor connection of the fuse connector.

» Brokan wire betweaen tha sub fuse and brake light
switch,

* Broken wire between the brake light switch and brake
light.

TURN SIGNAL LIGHTS

If the turn signal light does not blink, check the foliowing.

« 1s the battery normal?

« |s the bulb burned out?

« |Is the bulb of the specified wattage?

* Is the fuse burned out?

» Are the ignition switch and turn signal switch normal?
* |s the cannactor proparly cennectad?

{f normal, check as noted below,
- When the turn signal relay has 2 terminals:
Disconnect tha connector from the relay and shart the connec-

tor with a jumper wira. Turn tha ignition switch ON and check
tha turn signal light by turning the switch ON.

Light dues neot corme on Light comes on
+ Broken wire harness, «  Faulty turn signal relay.
« Poor connection of the
connector.

HEAR BRAKE LIGHT

SWITCH

AR

2 TERMINAL RELAY MAIN FUSE
) > o
IGNITION L]
FUSE  swiTcH & O] &
RIGHT
TURN SIGNALS
JUMPER WIRE M\
h L O/ _
N A
TURN ek {on
sionaL Tt ]
SwITCH LEFT TURN )
TURN SIGNAL RELAY SIGNALS = -
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LIGHTS/METERS/SWITCHES

When the turn signal ralay has 3 tarminals;

1. Short the black and gray terminals of the turn signat relay
connectar with a jumper wire, Turn the ignition switch
0N and ¢heck the tuen signal light by turning the switch
ON.

Light cames on Light does not comea on

* Broken wire harness.

2. Check for cantinuity betwesn the graen tecminal of the
relay connector and ground,

Continuity Na coll‘-tinuitv

. ¥
= Faulty turn signal relay. * Broken ground wire,
= Poour connection of the

canngcector.

HORN

Hom dnen not sound:

1

. Check the ignitian switch and horn switch,

If normal, check the following.

- Disconnect the wire from the horn, Turn the ignition switch

ON, press the horn switch {or start the engine and press the
horn switch if yaur motorcycle is battary-less type} and
check for voltage betwaen the light green wire and ground.

Voltage No voltage

« Braken light green wise,
« Faulty sub fuse.

- Check for continuity between the green wire and ground,

Continuity No continuity

« Faulty horn. * Broken green wire.
* Fautty ground.

3 TEAMINAL AELAY IGNITION
SWITCH
- T —
FUSE RIGHT ‘__1—‘
—/TJRN TUEN SIGNALS =
r ISIGNAL
RELAY

AMAIN
FUSE

- —~—
Tr—

JUMPEH e,
WIiRE »9“‘

B
G
IGMITION MAIN
FUSE SWITCH FUSE
—
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