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SERVICE INFORMATION

# Refer to the Madel Specific rmanual for removalinstallation of the crankshaft.
® Mark and store the bearing inserts to be sure of their correct lzcations for

reassembly. If the inzerts are impraperly installed
they will black the oil hales, causing insufficient lubrication and eventu

al angine sairyure,

TROUBLESHOOTING

Excessiva noise

= Warn connecting rod big end bearing
* Bent connecting rod

* Worn crankshaft main bearing

Date of [ssue: Sep,, 1988
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CRANKCASE/CRANKSHAFT

SYSTEM DESCRIPTIONS

Tha crankshaft changes the reciprecating actian of the piston
and connecting rod into rotary motion, so the Eenergy can be
transmittad to the clutch and transrmission,

It is necessary that the raciprocating and rotating components
ara properly Balanced 1o produce a smooth ruAning enging,

Stresses on tha components increasa propartional with an in-
CTBA5SE in rpm's.

Because of this increased strass, it is critical that the bafange is
maintained whan componants are replaced.

There are two typas of crankshafts; the assembly type in
which the right and left crankshafts are assembled with the aid
of a erank pin, and the aingle unit type, in which a unibody
erarnkshaft is amployed. In the case of the former, caution
should be exercised when handling it, because if it iz dropped,
the crank pin will be knocked out of alignment.

The unit type smploys plain-type main bearings,

While the crankshaft is designed to rast directly or the metal
bearing material, strictly speaking, tha crankzhaft and metals
are lubricated on their surfaces by an oil film.

Cansequently, scratchas, burrs or dust on the bearing surfare
spails the ol film, laading to baaring saizure.

Assembly-type cranishaft

(A}
Crankshaft

(L)
Crankshatt

Crankshaft
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CRANKCASE/CRANKSHAFT

CRANKSHAFT INSPECTION
SIDE CLEARANCE

Measure the side clearance by ingerting the feeler gauge
between the crankshaft and connecting rod big end as shown.

RADIAL CLEARANCE (ASSEMBLY-TYPE
CRANKSHAFT ONLY)

Mea=ure the side clearance at the cornecting rod big end with
a fealer gauge. FReplsce the crankshaft if the service limit is
exceedad,

Measure the connecting rod radial elesrance in both Xeand ¥
directians.
Replace the crankshaft if the service limit is axcesded.

Mesasure tha crankshaft runout using dial indicators.

NOTE
* The single unit crankshaft uses the plsin bearings at the —|

main journal, Excessive ninout can cause ENngira seizurg,
= Hefer to the Model Specific manual for measuring and
; Supparting points,

_

CRANKSHAFT MAIN BEARING
OIL CLEARANCE INSPECTION

NOTE

* Main bearings may be sither twao-pigce or one-piece
bushing types,

Check the bearing inserts for unusual wear, damage or pealing
and replace as necessary.

FEELER GAUGE

DiAL INDICATOR
MEASURING PAINTS

PEELING DAMAGE

Date of Issus: Sap., 1988
© HONDA MOTOR CO., LTD.
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CRANKCASE/CRANKSHAFT

Two-Piece Type:
Wine all ail from the bearirg insarts and pournals,

Reinstall the upper crankcase’s main bearing inserts, then
carefully lower the crankshaft in place,

Put @ pisce of plastiguage on eech journal,

NOTE

* Do not put the plastigauge aver the oil holas, |
| * Do not rotate the crankshaft during the ingpectian, J

Install the main bearing Insarts on tha correct pournals in the
lower crankease, then assemble and tightan the balts evenly in
2 or 3 staps 1o the specified torque.

flemove the lower crankcase ang measure the compressed
plastigauge on each jaurnal,

If the clearance is beyond the servica limit, select the corract
replacemant bearings,

One-piece Type
Wipe all oil from the bearing and the crankshaft jouenals.

Measuro and recard the crankshaft main jaurnal &0,

PLASTIGAUGE

MICROMETER

14-4

Date of |ssue: Sep., 1988
£ HONDA MOTOR CO., LTE,




T

CRANKCASE/CRAMKSHAFT

Measure and racard tha main bearing 1.0.

Calculate the oil clearance by subtracting the journal 0.0 fram
besring 1.G. HAeptace the bearing if the service limic is
pxceedad.

MAIN BEARING SELECTION

Two-piace Typse:
Record the crankcasa |.D. code lettars.

NOTE

| - -
i + Letars (A, B or C} on the upper crankcage are the codes
| for the mein journal 1.0.s from left to right.

Record the corresponding main journal 0.0 code numbars [or
measure the main journal 0.0.],

NOTE

F N.umbers (1.2 ar3) 1.‘.1.n each crank weight are the cude;a_'
for the main joumrmal 0.0.5 fram left to right, J

Cross reference the case and journal codas to determing the
replacement bearing color code.

Example:
LE. code on the crankcase: A
0.0. gode on the crankshaft: 1
Boaring color code: Pink

CYLINDER GAUGE _'1

CRANKCASE .0, CODE LETTERS

MAIN JOURNAL O.0, CODE

N CRANKCASE 1.D. CODE
- o -
MAIN 1 Pink Yellow Green
éOI:LJ.IRNﬁ.L 2 Yé]lnw . Gréen B.mwn
COOE 3 Gragn Brawn Black

COLOR CODE

Date of lesua: Sop., 13688
S HONDA MOTOR CO., LTO,
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CRANKCASE/CRANKSHAFT

One-piace Type

MNOATE

Spacitic manual for complete mfarmation.

» Some bearings cannal ke replﬁ;::ed. Refer to the ModelJ

Press the old baaring out of the crankcase (page 11-7).

RBocord the D, code letter [A&, B or C), or measure the
crankcase 1.0, after the bearing has baon removed.

Record the main journal 0.0, code number {1, 2 or 31

Cross-teference the case and journal codes ta detarming the
replacerment bearing color code.

Example:
I.D. code on the crankcasa: A
0.0 cods on the crankshafe: 1
Bearing ¢oda: Brown

CYLINDER GAUGE

I.0. CODE

0.0, CODE

COLOR CODE

CRAMKCASE |, CODE
A B
MAIN 1 Brown - Black
JOURMAL i o |
0.0, ;
CODE 2 Black Blue
REMOWVAL

Two-piece Type
Carafully remove the bearing insarts from the crankcase.

Wipe all oil from the insert sgating areas.

BEARING INSERT

14-6
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CRANKCASE/CRANKSHAET

Ona-pisce Type:

Fress out the main hearing using the special tool and hydraglic
prass,

CAUTION

+ Whan ramoving bearings, always use a hydraulic pres,;; f
_ and bearing removal tool to prevent crankcase damaga. |

MAIN BEARING INSTALLATION

Two-piace Type:
Install the matn bearings inta the crankcase.

Tha bsaring tabs should be aligned with the grooves in the
case and caps.

Apply molybdenum disulfide solution to the upper end lowar
main hearings.

Mark a line perpendicular to the baaring surface from each
gdys of the notch as shown.

Apply molybdenum disulfide grease to the outer face of tha
hearing.

Plage the bearing in the crankcase by aligning tha two lines
wlth the crankcasa groove. Fracs it into place using a hydraulic
OrESS,

CAUTION

: » Take care not to damage the inside surface r.lf the new |
i haaring during |ngtallation. |

—

ATTACHMENT
AND DRIVER

ALHEMN

LINES
MAIN BEARING  [Ere=
1 DRIVER AND MAIN
ATTACHMENT BEARING
! pl—
¢ ay
——

CRANKCASE GROOVE

Dale of 1ssue; Sep., 1988
B HONDA MOTOR CO., LT,
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CRANKCASE/CRANKSHAFT

CONNECTING ROD BEARINGS
OIL CLEARANCE INSPECTION

Check the bearing imsarts for unusual wear ar damage and
replace as nacessary.

Wipa all ¢il from the bearing insarts and crankpins.
Put a piece of plagtigauge on each grankpin.

NOTE

* Do not put the plastigauge over the ail hola ia the
crankpin.

Install the baaring caps and rods on the corract crankping, and
tightan them ewvenly.

MNOTE
|; Do not rotate the crankshaft during inspection. J

Remove the caps and measure the compressad plastigauge on
each crankpin,

If the rod bearing clearance is beyond tolerance, select
raplacement bearings.

AR
N

DAMAGE

PLASTIGALUGES

14-8
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CRANKCASE/CRANKSHAFT

4-STHOKE
BIG END BEARING SELECTION

Record the corresponding rod LB, code number {1, 2 ar 31 or
measure the 1.0 with the bearing cap installed without bearing
insars.

Record the corresponding crankpin 0.0, coda latter (A, B or )
or measure the crankpin G.0.

Crass-reference the crankpin and rod codes to determine the
replacement bearing colar,

Exampla:
Crankpin code: A
Connecting rod code: 1
Bearing code: Fink

Tha pink cada bearing should be selected.

CRANKPIN |.D. CODE
R 2

CONNECTING T Pink Yellow

ROD LD CODE 2_ "‘.r;ellnw Gree-n

1.0 CODE NUMEBER

O.0. CODE LETTER

COLOR CODE
(THICKNESS SHOWM)

Date of lssue; Sep., 1958
= HONDA MOTOR COL, LTD.
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CRANKCASE/CRANKSHAFT

BEARING REPLACEMENT

Remove the bearing inserts fram the connecting rod and cap.

Wipe all ol from the connecting rod and the new bearing
inserts,

Install the bearing insarts by aligning the tabs with the grocveas
in the connecting rod and gap,

NOTE

+ The il hale in the corhecting rod should be aligned with
the bearing insert oil hole.

= Apply molybdenum disulfide solution to the inside bear-
ing surface for initial lubrication.

CONNECTING ROD
SELECTION

If 2 connacting red requires replacement, you should select a
rod with tha game waight code {A, B or C) as the criginal.

MNOTE

+ An unbalancad connacting rod weight may cause abnor-
mal gnging vikratlon, if a rod with the same weight code
is unavaeilable, use a replacement within one code lattar

BEARING INSERTS 7]

OIL HOLE

of the ariginal.

INGTALLATION

Coat the inzide baaring surfaces with molybdenum disulfide
solution for initial lubrication, and reinstall themn into the
original positions and directions,

If the connecting rod has an oil hole, instalt the rod sa that the
tieles is “behind” the crankshaft rotating direction as shown.

WEIGHT CODE

LUBRICATING
alL

OIL
HOLE

ROTATING
DIRECTION

14-10
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CRANKCASE/CRANKSHAFT

Install the bearing caps and connecting rods on the corract
crankping,

BEARING CAP

MOTE
"+ Install tha connecting rods and bearing inserts in their
‘ origingl poaitions. :
; = Do notrotate the crenkshaft and connacting rods during

| the plastigauge procedura.

0l 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 frealy
without binding.

Date of Issue: Sep., 1988
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15. FINAL DRIVE/OUTPUT SHAFT

SERVICE INFORMATION 161  OUTPUT SHAFT 15.2
| TROUBLESROOTING 15.1  FINAL DRIVE 15.5
‘ SYSTEM DESCRIPTION 15.2

SERVICE INFORMATION

® Pgriorm the gear cantact pattern and backlash ingpection and adjust the shim whenever you replace tha bearings, gears or
gear case. The extension lines from the gear engagement surfaces should intarsest at one point.

FOINT OF INTERSECTHOM

® Check the ring gear-to-gaar case cover stapper pin clearanca on the final gear case. Adjust if it is out of specification.
® Replace the final driva shaft, side gear cass autput shaft, and the ring and pinion gears of the final gaar case as a set.
® Protect the goar caza 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 terque on the Iock ret is greater than tha reading by the length
of the lock nut wranch.
Refer to the Medel Specific manual for specified torque. Do not overtighten tha lock nut.
& Description of the tooth;

TOE tlinside of gean

COAST SIDE
lcontacts whan engine brake
is applisd.)

/ ; icontacts when engine
HEEL --_* - power is applied)
(outside of geart™
e ——

TROUBLESHOOTING

Excessive noize in final drive Excessive rear wheel backlash
= Waorn ar damagad ring gear and driven flange * Waorn drive shaft splines
» Damaged driven flange or wheel hub * Excessiva backlash betwassn ring gear and pinion gear
* Warn or demaged pinicn gear and/or pinion jaint splines *  Worn driven flange and ring gear splines
+ Excessive backlash between pinion and rving gears. » Excessive play in final drive ¢ase bearings
* Low oil level - Worn drive shaft, umiversal joint andfar pinion joint
splines
Excessive noise in side gear * Excessive play or worn universal jeint bearing.
+ Worn or damaged output shaft and final drive shaft
gears Oil leak at final gear casa
« Wore ar damaged side gear case bearing = Clogged breather hola
* |ncarrect adjusiment shim « Too much oil

+  Faulty oil sealls)

Date of lssue; Sep., 15988
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FINAL DRIVE/QUTPUT SHAFT

SYSTEM DESCRIPTION

Power from the engine is transmitted to the rear whae! g3
follows:

Countershaft {or output drive shaft) — output driven shaft —
drive shaft — pinion goar — ring gear —+ rear wheel,

To prevant harsh or jerky acceleration or deceleration a
darmper spring is placed in the drive line. The spring absgarbes
sudden applications of torque and provides smooth starts and
stops.

Tha damper mechanism is attached to sither the output gear
case ar drive shaft.

Unlikg the drive chain, tha system reguires anly periadic final
qear off change for maintanance.

OUTPUT SHAFT
REMOVAL

NOTE

+ When a damper spring is installed to the output gear,
romove the side gear case only after the dampar spring
has been ramaoved, Follow the staps below.

i = Refer te the Model Specific manual for output shaft
| rernoval. (

Remove the output gear.

Using the damper spring comgpressar, comprass the damper
spring and remavea tha snap ring. Remova the damper Spring
compressar and then take out the damper cam end damper
spring.

OUTPUT DRIVE GEAR

CUTPUT
DRIVEM GEAR

PIMICHY
MECHANISM  SHAFT

DAMPER

C AN CUTPUT

GEAR

CUTPUT GEAR

EMAFP RING

DAMPER SPRING

15-2
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FINAL DRIVE/OUTPUT SHAFT

INSPECTION

Check the gear for damage or axcessive weaar, and the qeEar
dog heles for damage; raplace as necessary,

Measure the gear |.D.; replace if the service limit is excoeded,
Check the bushing far wear or damage.

Meazure the bushing [.D. and 0.0 ,; replace if the sarvice limit
i3 exceodod.

Calculate the gear-to-bushing clearance: replace the compo-
nent if the sarvice limit is axeeedad.

Measure 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-busghing clearance, if the sarvice limit i
exceeded, determire if a new bushing would kring the
clearance within tolerance. If su, replace the bushing. [f tha
vlearance still exceeds tho gervice Hmit with now bushing,
replace the shaft.

Maasure tha damiper spring fres length, Replace the spring if
the free length exceeds the sarvice {imit.

BACKLASH INSPECTION

Clamp the putput gear case in 8 vise that has soft jaws oruse a
shop towel.

Set a horizontal type diat indicator an the countershaft or out-
purt drive shaft az shown,

Hold the driven gear with the shaft holder and rotate the
countershalt ar output drive shaft by hand until gear slack 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 autpLit
driva shaft 120® and measura backlash. Repsat this procedure
DREE more,

Compara tha difference of the three measuremeants,

0OG HOLES

Date of lssue: Sep., 19838
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FINAL DRIVE/QUTPUT SHAFT

If the difference in measurements axceeds the limit, it in-
dicates that the bearing is not installed squarely. Inspect the
bearings and reinstall if nacessary.

If backlash is excessive, replace the countarghaft 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 touth contact pattern chack
Remove the countarshaft or autput drive shaft from the side

gEaf Gasa,
Apply Prussian Blue to tha ootput drive gear teeth.
Install tha countershaft or gutput drive shaft and the shim.

Rotate the drive shaft several times in the normal direction of
rotation.

Remove the shaft and ehack the gear tooth contact pattarn,

Contact is normal if Prussian Blue is trangfared to the approx-
irate center of each tooth and slightly to the side.

If the pattern is not correct, remove the output driiven shaft
and replace the shaft adjustimant shim,

Replace tha shim with a thinner one if the contact pattern is
too high,

DUTPUT ODRIVEM
SHAFT

e N

i

COUMTERSHAFT
OR QUTFUT
DRIVE SHAFT

T .
. .
. T '
e |
.
£ 3

NORMAL
OuUTPUT
DRWEN\F

SHAFT

SHIMZ

DANE SIGE

COUNTERSHAFT
OR OUTPUT
DRIVE SHAFT

COAST SIDE

CONTACT TOD HIGH

f

T

-
v

DRIVE SI0E

=

COAST SIDE
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FINAL DRIVE/OUTPUT SHAFT

faplace the output shaft adjustment shim with a thickar ane i
the contact is too low.

Refer ta the Model Specific manual for information of shim
thickness.

INSTALLATION

Refer to tha Model Specific manual for side gedar case
installaticn,

If the damper spring has been remowved, install according to
the following procedure,

Place the dampar spring and damper cam over tha shaft,

Ingtalt the darmper Spring comprassor and compress the spring,
then instalf the snap ring securaly,

FINAL DRIVE
RERMOWVAL
Drain the flinal gear oil and remove the rear whaat.

Remowve the mounting nuts, and ramove the final drive
assombly,

DRIVE SHAFT BREMOWVAL

With Damper Case:

Hold the drive shaft in a vise with soft jaws and separate the
final gaar case from the drive shaft.

CAUTION

* Clamping the damper caza saction of tha final drive
assambly in 8 visa can damage it.

CONTACT TOOQ LOW

DRIVE
SIDE

COAST
SIDE J

SPRING COMPRESSOR

SHAP RING

DAMPER SPRING

FINAL DRIVE
ASSEMBLY

MOUNTING NUTS

FINAL DRIVE ASSEMBLY

Q. DRIVE SHAFT

Date of Issue: Sep., 19688
© HONDA MOTOR CO., LT,
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FINAL DRIVE/QUTPUT SHAFT

Without Damper Case:
Separate the driva shaft from the final geer caze by gently
turning the drive shaft and pulling.

Hemove the spring and oil segal,

DRIVE SHAFT/DAMPER DISASSEMBLY

Drain the oil from the damper caza.

Set the drive shaft in the shock absorber compresser with the
proper attachments,

Compress the damper spring and remove the stop ring.
Remove the tool.

Ramove tha following:
* spring seat

+ dampar cam

= damper liftar

r dampar case

r Dering

*  snap nng

»  =pring

_ CIL SEAL

DRIVE SHAFT

DRIVE SHAFT

ATTACHMENT REAR SHOCK ABSORBER

COMPRESS0R

Eron | ATTACHMENT

STOP RING

DAMPER CASE

-RING DAMPER LIFTER SFRING

DAMPER
CAM

SMNAP RING
SPRING SEAT

15-6
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FINAL DRIVE/OUTPUT SHAFT

Remove the oil seal, oil s2al guide and damper spring fram the
damper casa.

DRIVE SHAFT INSPECTION

Measure the dampar spring free length; replace the Epring if
the free length axceeds the service limit.

Check the splings of the drive shaft for damage or wear,
replace as necessary.

If the splines are damaged, check the universal joint splines
also.

Check the damper cam and lifter for damags; replace as
Nacessary.

DAMPER CASE ASSEMBLY

Install the spring in the damper case.
Install the ol seal guide and 2 new oil seal using the special
tool,

DAMPER CASE

OIL SEAL GUIDE

QIL SEAL

DAMPER-LIFTER

DAMPER

SPLINE
— OIL SEAL
L SEAL
GUIDE
3
L
2

hogoco

OAMPER SPRING

Date of issue; Sep., 1288
& HONDA MOTOR CO., LTD.
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FINAL DRIVE/QUTPUT SHAFT

Install 8 new O-ring orto the drive shatft. DAMPER CASE
install the spring and secure the snap ring,
Insart the drive shaft into the damper case,

O-RING
CRIVE SHAFT SMAP RING

Install the dampar lifter, damper cam and spring seat. DAMPER LIFTER ]

SPRIMG SEAT

St the drive shaft in the shock absorber compressor and com-
preas the spring,
Set the stop ring secursiy into the groowe an the drive shaft,

STOP RING

Hemgove the tocls.

a2 7000
SHOCK ABSQRBER
COMPRESSOR

H [GEAR OIL}

[,

DRIVE SHAFT INSTALLATION

With Damper Casa:
Fill the damper case with the recommended type and amount
of gear ail.

1 5 8 Date of Issue: Sep., 1928
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FINAL DRIVE/QUTPUT SHAFT

Hald tha drive shaft upright to avoid spilling the damper casa
ail,

Caraefully position the gear case on the shaft.

CALTION
. Avoid damaging the dampar cace oil seal during
assambly.

Without Damper Case:
Install a new ol 8eal, 5t0p ring and the spring. Then install the
shaft an the final drive assembly.

UNIVERSAL JOINT INSPECTION

Rermowve the spring arm (see the Model Specific manuall,

Remove the umiversal joint from the output shaft.

Cheek that tha universal joint moves smoocthly without binding
ar noise.

Check the splines for wear or damage snd replace if
Necessary.

Imstatl the universal joint on the output shaft, than install the
SWing arrm.

Ol SEAL " STOP RING

UNIVERSAL JOINT

BEARINGS

SPLINES

Date of lssue: Sep., 1288
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16. WHEELS/TIRES

| SERVICE INFORMATICN 16-1  TIRE REMOVAL 16-11

! TROUBLESHOOTING 16-1  TIRE INSTALLATION 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 tha motarcycle on its centar stand and/ar with a jack ar other suitable support under tha engine ar frame when ser-
wicing the frant wheel, Pe certain that the motarcycle is secure before proceeding.
# |n case the motorcycla, scooter or ATV is eguipped with tubeless tiras, vaives, and whaoel rims, usg oaly tires markad

“TUBELESE" and tubeloss valves an rima marked **TUBELESS TIRE APPLICABLE.™ Naver mount tiras designed far use an
automobiles.

* Any attempt to mount passengar ¢ar tires on a motorcycha fbm may causa tha tire beed to separate frem the dm with
enpugh expiosive force to cause serious injury or death.

TROUBLESHOOTING

Hard etaering Fromt wheel wobhling

+  Steering head bearing adjustment nut tao tight « Bentrim*

+ Faulty steering head bearings » Worn front whes bearings*
+ Damaged steering head baarirgs + Faulty tire?

» Insufficient tire pressurg*
* Faulty tire®

Sigers to ane side or does not track straight Wheel turns hard

* LUnevenly adjusted right and Isft shock absarbers * Misadjusted brake

+ Bent fork * Faulty whael bearing*

- Bent front axle: wheel installed incorrectly * Faulty speedometer gear®

* Faulty staaring 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 Frant or Bear Suspension, or Brake Section.

Date of Issue; Sep., 1988 1 6 1
S HONDA MOTOR CO., LTD. -




WHEELS/TIRES

WHEEL REMOVAL/INSTALLATION

FRONT WHEEL

* Greasa on tha brake |inings will raduce stopping pawer. Xeep greaze off the brake linings. Wipe axcess gréﬁsa aff the

cam and anchor pin.

= Inhaled ashastos fibers have basn found to causa respiratory disaase and cancer. Never usa an air hose or dry brugh to |
clean brake assamblias. Use an OSHA-approved vacuum cleanar or alternate mathod approved by OSHA, designed tﬂ

minimize the hazard caused by airberna ashestos fibars.

» Zupport the vehicle securely under the anging to raise the frant wheel.

* The speedometer cahle and front brake cable must be disconnected.

»  On wehicles with hydraulic disc brakes, if the wheal cannot be remowved with brakea caliper(s] installed on the frant forkls),
remove the whaal after the brake caliper has baan removed with the caliper bracket attached,

+ After installing, check that the wheel turns smaathly and without play.

AXLE NUT TYFE

Remowval:
Remave the axle nut.

Full tha axle shaft from the fork legs while helding the wheel,
then remove the whaal,

Inztallation
Crrum brake: Align the speedometer gearbox retainer tabs with
the cutouts and install the braka drum on the wheel hyb.,

Install the sida collar.

Coat the axie shaft with a small amount of grease,

Flace the wheel between the fork legs whila aligring the boss
af the Fork |eg with the groove of the brake panel. Insert tha
axle through the fork legs.

Turn the front wheel sa that the speedometer gear retainer will
angage properly with the wheel hub.

Hydraulic disc brake: Align the stop of the speadometer gear-
box with the boss of the fork leg.

Set the wheel so that the hrake disc 15 positioned between the
brake pads. lise care not to damage the brake pads. Ingtall the

axle ghaft.

Tighten tha axle nut to tha spacified torgque, (Refer to the
Model Specific maral b

Connect the cables.

o
&l
-

BAAKE CABLE

AXLE NMUT
sy I|]'
L.

BOSS 1} 570 ;4

\\\\m% __ra ! ,, 3
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WHEELS/TIRES

SINGLE HOLDER TYPE

Ramovai:
Logsen the axle shaft holder nuts,

Loosan the axle shaft while holding the wheel. Remove the ax-
le shakt,

Remove tha wheel.

Installation

Hydraulic brake:

Place the frant wheel betwean 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 instad the axle holder with its UP mark toward up and
tighten the axle shaft to the specified targque.

With the frant brake applled, pump the fromt suspension up
and down saversl times; then tighten the halder nuts to
specified torque.

NOTE

* Halder mut should be tightened:
On vertically splt type: uppar first, then lower nut.
On horizontally spiit typa: frant first, then rear nut.

Aeconnect the cables.

DOUBLE HOLDER TYPE

Removal
Remove both side helders and then remawve the front wheal.

Dlsassambly
Remowve the axle nut fram the axle, then remova the axle shaft,
callar and speedomeater gear.

Assambly

Install the side coliar and speadometer gear box onto the
wheel hub.

Cuoat the axle shaft with small amaount of grease and install tha
axle shaft.

Tighten the axle nut to the specified torque.

[
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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
darmage the pads.

Slowly lower the front of the vehicte until the fork legs are
aligned with the axla.

Install the axle halders with the allow pointing forward and
align the speedometer gear box boss with the fork leg stop.

Tighten the upper nuts or forward nuts first; then the lower ar
raar nuts,

Reconnect tha cables.

FINCH BOLT TYPE

Removal

Locsen the axle pinch balts an the axle bolt side and remove
the axle balt.

Loosen the axle pinch bolts on the opposite side and remove
the sxle shaft while holding the wheal. Remowve the front
wheel.

Installation

Place the front wheel between the fork legs and waork the
brake disc between the pads. Be careful not 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 lep surface.

Tightet 3ll tha pinch balis 1o the specified torque.

Refer to the Model Specific manual for the proper torgue
values,

Chack the claarance hotweaen the brake disc and tha caliper
hracket on gach sida after installation. The clearance should be
at lgast L7 mm Q.03 ).

If the clearance is not 3.7 mm (0.03 in) or more, loosen the
toldar nut or pinch bolt at the axle shaft side and adjust tha
clearance, Then tighten the holder nuts or pinch balt to the
specified torgue.

| T !
STOP (SPEEDOMETER GEAI;:‘.' BOX]

e

WWDEX LINE

Q.7 mm [D.03 in)

CaLIFER

-'l-r----- DISC
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WHEELS/TIRES

REAR WHEEL

* Grease on tha brake linings will reduce stopping power. Keep greese c:-ﬂ; the brake I.ir;ugs. Wipe axéess grease off the
: cam and anchor pin.

: * Inhaled azbastos fikars have bern found to causs respiratory disease and cancer. Naver use an air hosa or dry brush to |

claan brake assembtias. Use an OSHA-approved vacuum cleanar or alternate method approved by OSHA. designed to |
minimiza the hazard caused by esirborne asbestos flbers.

* Suppott the vahicla sscurely with tha rear wheal off the groaund.

* Removae the muffler and/or other parts NecEssary to Jain access 1o tha wheel,
= For drum brakes, disconnect the brake rod or cable and brake targue rod from the breke panel.

* For hydraulic disc brakss, it may be necessary to remove the brake caliper. Refer ta the Madel Specific manual.
= MNote the side collar position and direction so thay can be inzstalled property.

» Aftar installing, make sure that the rear whesal tuins smaothly, without axcessiva free play.

CHAIN DRIVEN TYPE r CHAIN ADJUSTER

Remowval
Loosen the axle rut and drive chain adjusters.

Mave the rear whesl farward, and disengage the drive chain
from the driven sprocket,

| i '\ t \ [ . [;l;__j Ay Ny

. b .
o FREAR VWHEEL

For machanical drum hrakes, remove the rear brake adjusting CHAIN ADJUSTER
nut and depress the pedal to disconnact the brake rod |or
cablz] from the brake arm. |f the breke panel is mounted with
the brake torque rod, discannect the torgue rod from the broke
panel by ramoving the tarque rod mounting nut.

FIE.ﬂlei AXLE

Remowe Lhe axle nut and raar axle.

For hydreulic disc brakes, move the celiper assembly away
frum the disc to aveid interferance,

Aemove the rear wheel.

Installation
For drum brakes. install the brake panel and =ide collar an the
wheel hub.

MNOTE

|_- MNote the proper direction of the axle side callar,

Flace the rear wheel into the swingarm, while laying the drive
chain between the sprocket and wheel hub.

In cage that the swingarm an the brake parel is not mauntad
with the brake torgue rod, insert the stoppar on the swingarm
into the groove of the brake panel when installing tha wheel in-

ta the swingarm.

Data of lssue: Sep., 1988
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WHEELS/TIRES

For hydraulic disc hrakas, install the rear wheel by warking the
braka disc hetwesn the hraka pads. Be cargful not to damage
the pads.

et tha rear whesl in the place, Install the rear axle with chain
adjuster,

NOTE

* Mate the proper direction of the chain adjuster. I

install the chain adjuster and axla nut ta the opposite side of
the wheal.

Fit the drive chain gover the driven sprocket,

For mechanical drum brakas, connect the brake rod (or cabla)
1o the brake arm and install tha adjusting nut logsaly. In case
that the brake panel is mounted with braks torgue rod, con-
nect the torque rod to the brake panel and tighten tha tarqua
rod nut to the specified torgue,

Adjust the drive chain slack.

Tighten the rear axie nut 1o the spacified torqus.

Secura tha axle nut and torgue rod nut with 8 new cotter pin if
requirad,

For mechanical drem brakes, adjust the rear brake padal free
play.

SHAFT DRIVEN TYPE

Removal
For drum brakes, disconnact the hrake rod [(or cable) and tar-
que rod from the braks parnel,

Ramowe the axle nut and logsen the axle pinch bolt.

Remowve the rear axls.

For hydraulic disc brakes, move the caliper assembly away
from the disc to avaid intarfarencg.

Remowve the side collar and pull the rear wheel fram the final

drive gear. Remaowve the rear wheei.

Installation
Caat the driven flange with molybdenum digulfide greass,
Install the brake drum onto the wheal hub,

Plagce tha rear whael into tha swing arm.

( CHAIN ADJUSTER

CHAIN

TORQUE ROD

BRAKE ROD

AXLE NUT

FINCH BOLT
LT

FINAL DRIVEN FLANGE

16-6
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WHEELS/TIRES

For the hydraulic disc brakes, work the brake dise between the

4, 375T4 FINAL DRIVEN FLANG
brake pads. Be careful not to damage the pads. ¥

s
B

Atign tha splines of the final driven flanga with the splines of
ring gaar and push the rear wheel onto the final drive gear.

Install the side caollar,

NOTE

t Mate the propar direction of the wheal side collar. [

Set the rear wheel in place and install the axle.

Far machanical drum brakes, connect the brake rod far aable)
to the brake arm and install the adjusting nut loosely,
Connect the terque rod to the brake panel and tighten thea tor-
que rod nut to the specified torque.

AXLE NUT

Tighten the axte nut first then tightan the axla pinch balt to the
specified torque.

For mechanical drum brakes, adjust the rear hrake pedal free
play.

UNIT SWING TYPE 1 =
E by
Removal A, ?ﬁi I
Remove the frame covers and exhaust muffler if necessary. ity X '{i:‘“:" -
Apply rear brake and loosen the axle aut. lb‘*:::_-__‘%*-“\%jfﬁ_-
= R AXLE NUT
NOTE A

* If the raar axle spins with the axle nut, apply torque to |
tha wranch allowing the scocter to tilt rearward and the
rear whes to contact tha ground.

Ramave the axle nut and rear wheel.

Inztallation
install the raar wheel by aligning the splines of the wheel hub
with the final drive shaft splinas.

Apply the rear brake and tighten the rear axle nut to the
specified torgue.

NOTE

+ If the rear axle spins with the axle nut, apply torqua 1o
the wrench allowing the acooter to tilt rearward and the
raar whie| to contect the ground,

Install the removed parts.

Cate of lssue; Sep., 1988
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WHEELS/TIRES

AXLE INSPECTION

Get the axla in Y-blocks, rotate the axle and measure the
tunout wsing @ dial indicator.

The actual ranout is 1/2 of the total indicator reading; replace
if the service limit iz exceeded. (Check the Model Spacific
rmanual for the actual sgrvice limit. t

WHEEL BEARING REPLACEMENT

NDTE

.
Tow Dlsc brak& typa: Be sure to remowve the brake mscs |
| before ramaving the wheel bearings.

i « Hefer to page 1-16 for the table of heanng|
| removeridriver size,

REMOW AL
Rermove the wheei.

Remove the dust seel, side collar and braka drum and remove
the spaedometar gearbox retaingr.

Rear whaeal,
Chain drive type: Remove the driven sprocket.

Shaft driva typa: Bemove the drivan flanga,

Remowva tha right and left whee! bearings with the bearing
remover shaft and remover head,

INSTALLATION

NOTE

» Right and left bearings hawve a spacific nstallation order.
Aefer to the Model Specific manual for which bearing to
Install first.

Drrive in 8 new bearing.
Check the distance collar for its propar installation direction
and install.

Install the other bearing.

NOTE

«  Replace right and |eft haarings in pairs. Do not re-use old
bearings.

+ {Jne side sealed type bearing:
Ingtall the baaring with its sealing face toward the
autside.

+ Both sides sealed type baaring:
tnstall the bearing with its atamped slze mark toward the

oLtside.

DAL INDICATOR

16-8
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WHEELS/TIRES

BASIC TIRE INFORMATION

CAUTICN

+ Be careful not t¢ damaga the rim area when using tire
mounting tools,

<TUBE -TIRE>

This type uaes an air-filled tube within the tire’s casing.
Tharafora, air in the tire leaks out instantly when a nail or other
gharp objacte panatratas tha tire and tubea,

<TJBELESS TIRE>

Tubeless tires have a rubbar layer {inner iner}, ywhich pravents
air from filtaring thraugh, gluad to the inside. This acts in place
of a tuba. It atso has a specisl bead area, which, together with
the spercialized rim, makes a tuba Unnecessary.

This innar lingr is sufficient in thickness and does nat stretch
like a tube, Even when a nall penetrates the tira, the hole does

not get any bigger. Instead, it closes aroung the pail, preven-
ting air from leaking out.

TIRE CODE
flnch indicatian]

4.00 H-18 4PR

Tread width: 4 inch Fly MNo.: 4-piy rating

Speed limit code . - Rim giameter; 18 inch

[Metrig indication]

170060 R 18 73 H

Tread width: 173 mm :|

Height/Tread Ratic = 60%

-[Speed limit code

Max. load code

b—— Rim diameter: 18 inch

!

Radial indication mark

TREAD
TUBE LA ;
I
L SIDE waLL
RIM LINE ]
BEAD
TUBE WALVE
TUBE TiRE
TREAD
INMERLINEA 7 '~
RIM LINE ' ;
LSIDE WALL
BEAD
RIM WALWVE

TUBELESS TIRE

Speed limit code;
[J] ... 100 kenfh max,
[M] ... 140 ¥m/h max,
[FT ... 150 km/h max.
[Z] ... 180 km/h max.
[H] ... 210 ¥mih max.
[¥] ... 210 km/h min.

Height/\Width Ratic = %

Gate of 1ssue: Sep., 1988
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WHEELS/TIRES

Tubeless tire

HWARNING

+  Any attempt to mount passengar car tires on a motorey- !
cle rim may cauza tha tire bead to separata from the im
with enough explosive force to causse sarlous injury or
daath.

Tubeless tires have “TUBELESS" stamped an their side walls,
Tubaless tire rims have “TUBELESS TIRE APPLICABLE"
stamped on them, Each rim valve has (Snap-in valve: TR412 or

TR413) on it,
The rim and tire mating areas and rim valves are different from

tube-types in construction.
Replace the tire if it is punctured or itz side wall is damaged.

Usa care 1o protect the sealing surfaces when handling and
staring tubelass tirea and rims.

SHNAP-IN VALVE

Storaga
Store tubeless tires upright with a spacer or thick paper placed
hetween the tire baads.

If the bead-to-haad clearance is narrower than the rim width, it
is difficult to install the tire onto the rim.

Do not stack ar lean tires against each other,

To stara the tire that is to be re-used, adjust the air presswra to
1/2 of the recommended pressure. Be sure that the valve cap
is securely installed.

Do not store the tubeloss tires or rims i0 thase areas;

* Where the nzone is produced (near motor, battery chargear}
+ Hot area {near heater, steam pipe eic, |

+ Whare oil or grease is stored.

+ In direct sunlight

« Wet ar humid araa

"TUBELESS TIRE
APPLICABLE " MAAE,

TUBELEZS TIHE

Tuba tire rim

|denti-
fication ;
"TUBELESS TIRE
' APPLICABLE"
“TUBELESS TIRE not stampar
APPLICABLE"
stamped
Rim walve
hole 11.5 mm 2.5 mm
diamataer

WROMNG

WROMNG

16-10
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WHEELS/TIRES

TIRE REMOVAL

Refer to page 16-17 for ATY's whaslitire sarvicing.
Ramove the wheaal,

NOTE

L.

Single brake disc typa: To prevent damage to the dise, |
mace the wheet on the level surface with the disc facing ;
up.

Double brake disc type: Remove ore disc first, then
Place the wheel on tha level surface with the other disc
facing up. !

Remove the valve cap and blesd air by pressing tha valve core,

Remuove the valve core after bfeeding afr completsly,

Remave the valve stem nut and push the valve stem lightly.

If a bead stopper is installed, loosen the lock nut and push the
bead stopper down.

Collapse in the baad with a tire bead broaker,

If no tire bead braaker is available, step on the side wall to cal-
lapse tha bead,

MNOTE

Do not step an the rim.

Collapse the bead inta the rim canter and sfide the tire out of
position,

NOTE

Tire can ba saslly removed once the beads ars cosllapsad
camplataly.

J—

STEM NUT

ValVE CORE

BEAD STOPPER

Rltd CENTER

Date of lssue: Sep,, 1988
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WHEELS/TIRES

Apply 8 mild detergent solution to tha rim and tire mating
gurtaces.

Be sure that the bead is completely collapsad,

In case of the tube type tire, insart tha tira lever fram the op-
posite side of the valve and raise the bead cwver the rim.

On tubeless tires, insert the tire lavar from the valva side and
raisa tha baad owvar the rim.

Always use a rim protector whan using tire levers,

CAUTION

* To svoid demaging the rim when using tha tira tavar,
alwayg uge rim protectors.

NOTE

+ Be surs to use motarcycle tire lavers,

+ Do not apply the mild detergent solution ta the rim and
tira mating surfaces of low pressure tira, Apply water

o only,

Ingart ancther tire lever at 30— 50 mm (1 to 2 in} from the first
tire laver and ramaowe tha tire from the rim, Ifttle by littla.

NOTE

» Do not try ta rermove the bead too much at ona time.
[e Do nat pry against of scratch the bead stopper arga with
tha tira lever.

TIRE LEWVER

RiM PROTECTOR

TIRE LEVER

RIM PROTECTOR

Hapeat the abova procedures until half of bead iz removed.
Than remove the remaining bead by hand.

Tube-type tire only
Press the valve into the tire complataly and remowve the tube
fram the tire.

TIHE LEVER

16-12
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WHEELS/TIRES

Remowve 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 the recommendad rim valve.
* Do not damage the valve hole.
* Replace tha rim vahve whenaver installing a tubeless tira.

WHEEL CENTER ADJUSTMENT
{SPOKE WHEEL ONLY}

The whes| center adjustment is necaszary when the spoke
wheel has been rebuilt.

The distance indicated is &5 follows:

A; Between the rim side and standard surface
B: Rim width imeasurementl

C: Between the rim center and standard surface

MNOTE

= Refar to the Model Speaific manual for standard surfac.a
and specific values of C on aach model.

Measure the distance B {rim width), and make the following
calculations.

A= 0 — B2
Example: (B: 76.2 mm, C: 56.5 mm}
A = B65-T76.22 =184

Adjust the rim position and distance A by tightening the
spakes to specified torque in 2 or 2 progressive steps.

Inspect and adjust the wheal rm runout.

TIRE LEVER

r
SURFACE
STANDARD v

BRAKE e
DISC

Date of Issue: Sep,, 1938
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TIRE INSTALLATION

Hefer to page 16-17 for ATV s wheeb tire sarvicing.

Far a tube type tirg, check the rim band and rim lock s be sure
they are tnstalled properly.

* Any attampt to mount passendgar car tires on a motor-
cycle rimy may cause the tire bead to separate from the

or death. o |

rim with enough explosiva forca to cause serious injury

CAUTICN

i *+ Always changa rims which have been bent or have
cracks, a3 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.

L)=a only water as a lbricant whan removing or mounting
tiras.

Soap orf other tire [ubricants may |eave a slippery residue that
can cause the tirg to shift on the rim.

= A tira that shifts on tha rim may laad to a sudden loas of
alr pressura while riding and an accident could occur.

NOTE

. = Be sura to use motarcycle tire levers,

i+ [Oo not use the detergent salution on low pressure tires,
Lise water only,

If tha tire has an light mark {yellow paint mark), install tha tire
with this mark aligned with the valwa.

If the tire has an arrow matk, install the tire with the mark
pointing in the direction of rotatian.

Stand the tire upright, hold it with ane hand and, starting from
the oppusite side to the valve, install one side of the tire on the
rim a3 much as you can by hand.

Ba sure to assermbla in the sequence gshown.

Flace the wheal on the level surface and install the remaining
partion af the tirs using twao tire iBvers.

HNOTE

«  For easy assembly, apply 8 mild detergant solution to the
tire and rim mating surfaces.

» o not use the detergent solution on the tire and rim

mating surfaces of the low pressure tiras, Use water

only,

-

-~ TIRE LEVER

16-14
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Tuba-type only

Inflate tha tube with a small amount of air.

Push the tube inte the tice,

Insert the valve through the valve haole and foosely install the
nut.

Install the tube so that it is aligned with the concave portion of
the rim centar,

Ba surg that the tube is not twisted and the valve stem is
straight.

Instail the ather side of the bead while halding the assembled

portian of the bead with your knasa to prevent it from coming
off.

MOTE

* Befare using the lavers, ba sure that the besad on the op-
poslte side is positionsed in the center of the rim.

nstall 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 insialled, insert the two tire
lavers at a distanca of 20—40 mm (1 to 2 in) to install it.
Ropaat this procedura until 3/4 of the bead has baen installed.

NOTE

r' Hold one tire lever uptight 0 remove the other lever. lr

After 3/4 of the bead has begn installed, check the bead on the
opposite side. Be sure it is still in the esnter of the rim.

MNOTE

* The last portion of the bead is mora difficult to install._!}
The rim and bead may be gamaged if the bead on the op-
pasite side of the point where you are working is not in
the rim canter,

When the remaining bead is anly 50.- 80 mm (2 10 2.5 inl, pall
the two levers up and guer.

Ri PROTECTOHR

e

sggadhd

TIHE LEVERS
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Apply a mild detergent salution to the baad again,

| awarninvc I

+ Use onby water as a lubrlcant when ramoving ar mount-

: ing tires. )
Soap or othar tire lubricants may laave 3 slippery residua
which can cauvse the tire to shift on the rim.

Tap an the tire tread surface with & rubker hammer so that the
tire and rirn fit evanly around the circumfarance,

Be sure that the tire centar and rim center are aligned.

Inflate the tire to 1.5 times the standard recammmanded
prassure to seat the bead on the rim.

i warnano I

i = Use the tira pressures spacified in the Modei Spacific :
manual gr on the tire labet, Dverinfiation may cause o tire |
to burst with sufficient force to rasult in serious injury nrJ

daath,

NOTE

= For mubaless tires, you may hear a loud sound as the
baad seata onto the rim, This is narmat,

+ For tubeless tires, if air leaks cut fram between the rim

ahd bead. lat tha wheel stand with the valve at the bot-

tom and put air in while pushing down on the tire,

Chack that the tire bead seats on the tirg rim securely and the
rim fing of the tire is concantrlc with the rim,

Adjust the tire pressure to the specified pressura,

Check tha whes| balanca.

Tightan the rim lock nut to specified torgue if available,
On the tube type tira, tightan the valve stam nut,

Install the wheel.

_RUBBER HAMMER

BRI LINE

16-16
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WHEEL BALANCING

Refer ta the Modet Spacific manual to verify whether or re:
the model heing serviced requirgs wheel balancing, Tha
manual will specify the type of weights required, if necessary.

Wheal Balance directly affects the stability, handling. and
overall safety of the motorcycle. Carefully cheok balance
bafore rainstalling the whesl.

Mount the wheel, tire and brake disg assembly in an inspection
stand.

Spin the wheel, allow it to stop, and mark the lowest
{heaviest) part of the wheael with chalk. Do this two or three
timasz ta 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 opposita 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.

Raize the rear wheels off the grownd with a jack or block under
the engine.

Remove the wheel nuts and whaef,

Ingtall the wheal in its original position.

NOTE

+ Bo not interchange the right and left tires. [T the tire has i
arraw mark, install tha wheel with the arrow mark point-
ing in the directign of rotation,

Install the whes! nuts with the beveled sides facing inward and
tightan to the specified torgue.

INSPECTION STAND

FRONT
WHEEL NUT
BEVELED 3IDE

=

Date af lssue; Sep., 1388
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TIRE REMOVAL (U.S.A. ONLY)

NOTE

* This sarvice requires the Universal Bead Breaker [GN-
AH-358-BB1) availabla in LL.5.A. anly, ;
= Remove and install tires from tha rim side opposite the
! valva stern,

Remove the core from the valve stom,

A tirg boad tool is requirad for tire removal,

Use a Coats 220 Tire Changer or equivalent to remove the tre
from the rim. If a tire changer iz not availabla, rim protactors -
and tire irons may be usad. PRESS BLOCK

CAUTION FREAKER ARM ASSEMBLY

nm.

- Take care to aveid da magir;g tha bead seating area ufhthu

Install the praper size blade far the rim you are warking an onto
the breaker arm assembly.

CAUTICN

* Use of an impropar $lze tire tool may result in damage to BLADE

i the rim, tira, or tool.

Place the proper size adaptar onto the thraadad shaft and then BREAKER ARM ASSEMBLY
put the wheel over tha threaded shaft and adapter.
Lube the bead ares with water, pressing down on the tire TIRE RIM
sidewall/baad area In several places to allow the watar 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 25 & lubricant when removing o mounting
tires.

Soap ar other tire lubricants may leave a siippary residue that
can cause tha tira to shift on the rim.

ADAPTER THREADED SHAFT

+ A tira that shifts on the im may lead to a sudden loss of
air pressure whila riding and an accident could acsur.

White halding the braaker arm assembly at an approximate
4589 position, insert the blads of the breaker arm between the
tirg and rirm. Push the breaker arm inward and downward until
it is in the horizontal position with its press block in contact
with tha rim.

Date of | : Gep., 1888
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WHEELS/TIRES

With the breaker arm in the horizootal position, place the
breaker press head assembly ovear the breaker arm press block.
Make sura the press head balt is backed gut all the way and
then paosition the nylon buttons on the press head against the
insice edge of the rirm.

Insert the threaded shaft through the appropriate hele in the
breaker press haad assembly and then tighten the lever nut yn-
tit Both ends of the breaker press head assambly are in firm
contact with the rim.

Tighten the press head balt until the refarence mark on tha
press black is alignad with the tap edge of the prass head.

¥ the rest of the bead cannot be pushed down into the center
of the ritm by hand, logsen the press head balt and the ever
nut. Aotate the breaker arm assembly and breaker press haac
assembly 1/B to 14 of the circumferance of the rim. Tighten
the lever nyt and then tighten the press head bolt as desgribed,

Repaat this procedure as necessary until the remainder of the
boad can be pushed down into the center of the rim,

Assemble the Universal Bead Breakar on the other sida of the
wheel and break tha bead following the sama procadires,

Remove the tire fram the rim using a tire changer machine ar
tira irgns and rim protectors,

Hemowve tirg from rim that has the smallest shoulder arag to
aimplify removal.

REMOVAL [(EXCEFT U.5.A.)

NOTE

+ Applying watsr, saapy water, oil, or other Jubricants to
the tire, rim or tire tocl when removing the tire may
cause tha tire breaker arm to slip off the tire s that the
bead cannot be broken.

it Follow the brazker rnanufa:turur‘s_ instructions.,

FAESS HEAD
ASSCMBLY

FRESS HEAD BOLT—
LEVER NUT
11 RIM 8" A

9" RIM FRIM

TOP EDGE OF
PRESS HEAD

REFERENCE MAREK

e
RIM BEAD LOCKS

CAUTION

= Excesslve lapping pressurs may deform or damage tha
saat.

TIRE BREAKER ATTACHMEMNT

WHEEL NUT"""@

* Do not damaga the head aeating area of the rim.,

install the tira braaker attachment on the rirm with the wheel
nuts and tighten tha nuts securaly.

insert the narrow end (A sidal of the breaker arm between the
tire and tha rim,

BREAKER ARM

MNARROWY END {4 SIDE|

Date of Issue: Sap., 1958
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WHEELS/TIRES

Posgition the breaker arm compressar gn the tire breaker at.
tachment as shown.

Kaep the breaker arm horizontal and align the end of the com-
pressor bolt with the breaker arm hole,

Screw in tha breakar arm compressor belt whils pushing the
breaker arm on the tire with your foot to break the bead from
the rim.

MOTE

» Do not break the bead all at once. Remove and reposition
the compressor and arm 1/8 of tha circumfarence of the
riMm.

Tighten tha comprassor bolt. Hreak the bead by

repaating this procedure 3—4 timas.

If the head breaking is difficult with the narrow end (A aide) of
the breaker arm, usAa 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 thae rim,

NOTE

* Be sure to replace the valva with a new gne whanaver
the tirg is removed from the rim, J

TIRE REFAIR

NOTE

+ LUsze the manufacturer’s instructions far the tire repair kit
you are using.  your kit doss not have [nstructions, use
the proceduras pravided here,

Check tha tire for the puncturing objects, Chalk merk the punc-
tured area and ramove the object.

Inspect and measure tha injury. Tire repairs for injurias largar
than 15 mm {5/8 int should be a section repaic. Section rapairs
should he done by 8 professianal tire repair shop.

If the injury is smaller than 15 mm {5/8 in). procesd with the
repait s describad here,

I
i

BREAKER ARM
COMPRESSOR

16-20
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WHEELS/(TIRES

Install a rubber plug into the hole 3z followes:

Apply cement to a plug insering needle and wark the ngedle
into the hole 1o clean and |ubricata it, Do this three timas. Do
not fet the cement dry,

inzart and center a rubber plug thraugh the eye of the insarting
nead|e,

Apply cement to the rubber plug.
Push the inserting needle with plug into the haole until the piug
is slightly ubove tha tire. Twist the nasdle and remove it fram

the tire; the plug will stay in the tire,

NOTE
l_ 8a careful not to push the plug ail the way into the tirﬂ

Trim the plug 6 mm {174 i) above the tire surface,
Repeat the ebove procedure if the puneture is largse.

Co not use more than twa plugs per hale.

Allow the repair to dry. Drying time will vary with air
temparature. Rafer 1o the tire repair kit manufacturer's
recommendatians,

Inflate the tire and test the saal by dabhing a stnall amount af
cemant around the plug. Escaping air will cause a bubbis in the
cemant, |f there is |eakage, remove the tire [page 16-17] and
apply a cold pateh to the inside of the tire as dezcribed.

Il a plug has been inserted, trim it evan with the innar tire
surface.

Temporarily place a rubber pateh that is at least twice the size
of tha puncture over the injury. Make a mark araund the patch,
lightly lergar than the patch itsaif,

Rernove the patch.

Roughen the area marked inside the tire with a tire buffer or a
wirg brush. Clean the rubber dust from the buffed arss,

Apply cemant over the area marked and allow it to dry.
Remove tha lining from the patch and canter it aver the injury.
Press the patch against the injury using a special rollar,

MNOTE

[+ Allew cement to dry until tacky beforg applying patch, |
P " o not tauch the cement with dirty or greasy hangs, |

Date of Iggue; Sep., 1988
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WHEELS/TIRES

ASSEMBLY

Clean the rimn bead seat and flanges.
Apply clean watar to the rim flanges, bead seat and base.

Install the tire on the rim, where the rirmn shoulder width is the
narrowesi, 1o simplify installation.

+ Usa only water a3 8 lubricant when mounting tiras. Soap
ar other tirg [ubricantz may leave a slippary residue that
can causa the tire to £hift an the Am resulting in 8 sudden
lass of alr prassure whila riding.

sl

Install tha valve cora in the valva stem.
Install tha tire and inflate it to seat the tire bead.

AW ARNING

+ Tha maximum prassura for ssating the tire beed is in- !
dicated an tha slde wall. Da not inflate the tira beyond
this pressure. The tire could burst with sufficiant force to
Cause aeaverd injury.

NOTE

» If the tire has errow mark, inatall 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.

The ATWs are aquipped with tubeless tires, valves, and wheel rims, Lse anly tires marked “TUBELESS'' and tubeless valves
on rims marked “TUBELESS TIRE APPLICABLE.'" Mever mount tires designed for use on automabiles on an aregnal rim,

16-22
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17. BRAKES

TROUBLESHOOTING
BRAKE SYSTEM DESCRIPTIONS

——— ——n
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HYDRAULIC DISC BERAKES
MECHANICAL DRUM BRAKES

172-8
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TROUBLESHOOTING

clean brake assemblias. In the United States, use an D3HA-approved vacuum cleaner or altarnate mathod approved by
O5HA, designed ta minimize the hazard caused by airborne ashestos fibars.

HYDRAULIC DISC BRAKE

Brake leveripedal soit or spongy

* Al bubhbles in the hydraulic system
* Leaking hydraulic system

» Contaminated breke pad!dise

* Worn caliper piston seal

* Worn master cylinder piston zeal

+ Worn brake pad

+ Contamingted celiper

« LCalipar not sliding proparly

« Warn brake pad/disc

» Low fluid lewvel

+ Clogged fluid passage

+ Warped/deformed brake disc

- Blcking'worn calipar piston

+  Sticking/weorn master cylinder pistan
+ Worn braka disc

« Contaminated master oylinder

« Bant brake lever;pedal

MECHANICAL DRUM BRAKE

Poor brake performance

* Improperly adjusted brake

+ Warn brake hinings

* Worn brake drum

+ Worn brake cam

« Improperly installed brake linings

« Brake cable sticking/needs lubrication

« Contaminated brake Bnings

» Contaminated brake drom

» Warn brake shoes 8t cam contact areas

* Impreper engagement between brake am and cam-
shaft serrations

Brakg lever/pedal hard

* Cloggedirestricted brake system

»  Stickingwarm caliper pistan

« Caiipar not sliding propasly

» Clagged/restricted fluid passege

+ Worn caliper piston seq|

»  Stickingfworn master cylinder piston
+ Bent brake lever/pedal

Brakes greb or pul] to ona side

= Cantaminated brake pad/disc

» Mizalignad wheel

= Cloggedirestricted brake hose

v Warped/deformad brake disc

= Caliper not sliding proparly

= Cloggedirestricted brake hose joint

Brakes drag

+ Contarminated brake pad/disc
+ Misatigned wheel

* Worn brake padidise

+ Warped/defarmed brake disc
« Caliper not sliding property

Brake laver hard or slow ta retumn

* Worn/braken return spring

* Improperly adjusted braks

= Sticking brake drum due to contamination
= Warn brake shoes at cam contact areas

« Brake cablg sticking/needs lubricetion

* Worn brake cam

« tmpropearly instefled brake linings

Brake sgueaks

= Warn brake linings

* Waorn brake drum

» Contaminated brake linings
Cantaminated brake drum

+ = Inhaled asbestos fibers have baen found to cause respiratory diseasa and cancer. Naver use an air hoga or dry brush to |

Date of Issue: Sep., 1988
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BRAKES

BRAKE SYSTEM DESCRIPTIONS

Braking systems on motarcycles, like virtually all braking
systems, dissipate the vehicles kinetic energy by transiorming
it into haat energy-known as friction heat.

Two basic types of braking systems are usad on Honda motor-
cyches and scooters; the drum-type and the disc type. Both tha
drutn and the disc rotete together with the wheel, Each is
slowed by the friction of either shoas or pacds that press
against thatn.

MECHANICAL DRUM BRAKE

Singla Leading Shoa Type

{01, Leading-Trailling Shoe Typal

Force applied against the brake levar or pedal activates a cable
or rad attached to the brake mechanism, A threeded adjuster
on the end of the brake actueting cable or rod offars ona of
two adjustments to control the precise 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.

Ag shown in the illustration to the right, this cam transfars a
rotating force from the outside of the drum, through the pro-
tective brakeo paneal to the inside of the drum. Hara the cam
spreads one end of two crescant-shaped shoes. The other end
of the shoea pivot against 8 common pin 58t into the brake
panzl. Both shoes press against the inside surface of the drum,
creating friction and slowing the rotation of the wheel. The
first shoe to act ypon the drum beyond the cam, v ralation to
the rotating direction of the drum, is callad the leading shoe.
The second shoe, arcing out against tha drum from the com-
mon pivat pin, 18 called the trading shoe.

Dua to its position within the system, the leading shoe creates
mara forge against the drum than that which is applied to it
This wmcreassd force capability is called a self-enargizing af-
fect. In contrast, the trailing shoe, again, because of its pasi-
tion within the aystem based on the rotaring dirgction of the
drum, ia pushed back by the rotating drum and creatas less
forga than that which is applied to it.

Dual Leading Shoe Type

Pual leading shoe brakes differ from aingle leading shoe types
in that they wsa two shoe-activating cams, each at opposite
ends of the brake panel, to simultanaously press the shoas
against the drum {§ee illustration at the right). Bacause bath
shoas are leading in relation to the rotating direction of the
drum and therefere operate against the drurm in same way, the
effective braking force is noticably greater than a similarly siz-
ed single lgading shoa unit with an identical amount of ac-
tuating force applied to the brake levar ar padal.

DRUM BRAKE DISC BRAKE

BRAKE CAN

LEADING SHOE W

BRAKE CAM

LEADING SHOE LEADING SHOE

BRAKE CAM
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BRAKES

|t iz wital for brake systams to quickly dissipate the heat that s
gengrated by the fiction of the braking action so their stop-
ping force remains consistent. Since drum brakes contain
almost all of the brake components within the wheel hub, it iz
important that thase brake componants be made of matarials
that conduct heat rapidiy, It 19 Just as important that the brake
iz of the proper size for the antigipated requirements of the
wahicle.

In arder to enhance heat conductivity white providing accapt-
able wear resistance on tha innar surface of the brake drum,
the drum itzelf i made of cast iron. The remaindar of the
drurn/huk s made of aluminum alloy with cooling fins cast into
the auter circumference; again for hest conductivity and
disparsion, but alsa for reduced unsprung weight. To spead
conductivity, the cast iron drum ig captured within the
aluminum hub and cannot ba removed.

The drum thickness is ralativaly thin, which furthar aids heat
conductivity, and roust not be machined in a brake lathe. If tha
dedm surface is severely damaged, tha hub must be replaced.

HYDRAULIC BRAKES

Braks Fluid

Tha designations DOT 3 and DOT 4 specify the brake fluid's
ahility to withstand heat without boiling. Tha greater the
number, the higher the boiling point. It iz nagessary for the
brake fluid to have a high beiling point &0 that the fluid does
not bail within the braka line due to the high tamparature of the
brake discs and componants. Boiling trake Nuid lzads to 3
drastic loss of braking force due 1o the akr bubblez that form
within the hrake lines,

Mever mix DOT 3 and DOT 4 brake fluid within a system, It is
important to add only the sarme DOT pumber and even the
samn brand of braka fluid when adding fluid, If you are unsure
of the type within the system, drain the system and refill it
with DOT 4; systems dasigred for DOT 3 can use DT 4. But
DOT 4 systems must never be filled with DOT 3, DOT 4
systams generate greater heat and thereby require the higher
hoiing point characteristic of DOT 4,

Avoid mixing different brands of breke fluid. Improper mixing
such as this may lead to chemical decomposition and
cantaminatian.

It is alzo important to use only frash brake Fuid from 8 =sealed
containar. Once a new container of brake fluid is openad, be
sura to rasaat it {ightly and plan on discarding the fluid after six
rmonths, Thig is because brake fluid feft in the container tends
to absork meisture from the air; it is hydroscopic. Maoisture can
form even within a sealed brake systam becguse of this par-
ticular property. Maoisture in the brake ftuid contaminates tha
braks systarm and lowars the balling paint of the fluid. It 2lsa
corrgdes the brake cylindars and pistons, which svantually
causes seal damage and leakage.

For this reason vou should note tha data on the conteiner that
it wias first opened for latar raference.

CRUM BRAKE

HLIB

EBRAKE SHOE

Date of Issue: Sep., 19848
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BRAKES

Mewvar reuse brake fluid due ta the possibility of contamnation
from dust or moistura absarption.

If the brake fluid in a system shows any visual signs of con-
tarmination. it should be replaced — ewven it the recommended
replacement intarval has nol passed,

Yeou must be careful whan handling brake fluid hecausse it can
quickly darmage many painted or plastic surfaces on contact,
I certain plastics, structural demage can occur if brake fluid
penetrates the matarial’s surfaca. The only general exception
is the components of the brake system that are designed to be
resistant to the affects of brake fluid. Brake fluid that is spitled
on a motorcycle should be washed away with  water
immediately.

Bafore removing the reservair cover, turn the handlebar until
the reservair is level.

Place a rag over paintad, plagtic or rubber parts whanaver the
systam ig serviced,

CALUTION

»  Spilled fluid will damaga palnted, plastic or rubber parts,

Refill with the same type of fluid from an unapaned container.
Do not allow forewgn materiat to enter the system when refill-
ing the reservair,

AWARNING

Using the wrong fluid can cause lo=s of braking
efficiency.

+ Contaminated fluid ean clog the systerm, 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
i5 then transmitted through the brake {ing to the caliper where
it presses against one of mare Caliper pistons.

Because hydraulic fluid cannot compreass, the caliper pistanis)
méwe at the same instant as does the master piston in the
rmaster cylinder.

The rise in hydraulic pressure that takes place betwean the
rmaster cylinder and the caliper because of the diffarences in
the diameter of these parts is mast significant. Buring develop-
ment. these sizes are juggled 10 achieve best braking force and
“feal”. The leverags ratio offered by the design of the lever or
padal acting upon the master piston also helps to incrgase in
farce to be transmitted to the cafiper pistons compared to the
force initially applied.

The caliper pistans are jm direct contact with the back side of
the brake pads, Anti-sgueal shims are normally used betwaen
the piston and pad. As these pads press against opposite aides
of the disc, the rotation of the wheel is slowed.

When the brake lever is released, hydraulic pressure decreasas
and the peds ceasse to press against the disc. Unlike crum
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
automatically self-adjust for waar.

Lewer stroke = Caliper piston stroke LEYER

Master piston diameter < Caliper piston diametar
(Pushing forcet <2 [Engrgy generated|

Heturn of piston dues to the resiliance of the sesl

FISTOMN SEAL

CALIPER
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BRAKES

Iy single push type calipers, both pads press against the brake
disc through a reactian of the sliding caliper yoke. Calipers of
this typa with single piston are mora common on saier Hon-
das, More current models use a single push type, but with dygl
pistons {both an tha same side].

Opposite piston calipers are mast often used far road racing
mutarcycles today, They do offer some improvement in per-
formance, but at great increase in cost and complexity. In this
type. pistens facing each other on opposite sides press the
pads againat the disg.

The amount of braking force available depends on tha
magnituda of force pressing the pads against the discs, the
size of the contact area between the brake pads and digcs, the
distance betwean the center of the wheel and the canter of the
brake pads. and on the outside diameter of the tira.

Rectangular brake pads ware introduced to increase tha argg
of tha pad against tha disc. But it was found that these pads
de not press against the dise uniformiy, o the braking farce is
not az affective as it could be, Hence, the dual piston caliper
was introduced so that a darge braking force and wnifarm
pressurs against tho brake pads is ensured. Some dual piston
calipars have different piston sizes to further balance the birgk-
ing farce across the pad — the trailing piston Leing larger than
the leading piston.

As previously tauched on, incraasing the area of contact bet-
weean tha brake pads and disc increases tha braking force, Thig
increased contact means ingreased heat energy. The increas-
ed haat energy requiras greater capahility for heat dissipation.

With the axception of in-board dise brakas and the GL1E60D
front brakes, all brake discs are axpoged. To protect tham fram
rust, the discs ara made of stainless steel alloy.

Because the material the discs can be made of is imited, the
discs can onby be made 50 thin in order to reduce unsprung
weight before thermal distortion of the disc becomas a
prablemn,

As the temperature of the brake disc rises, the disc expands.
Because the disc is bolted to tho wheel, its expansion is imited
and soma degrae of distortion geeurs.

The VTR2EQ, with its in-board front dise, uses a plain cast
iron disc since rust is not a problem. The design of the GLT 500
front brake with its cowvered discs and calipers, transfers much
af its heat to the cast, hollow wheel.

QOFPOSITE PISTON
CaLIPER

BINGLE PUISH CALIPER

YOKE

\

FAD

SLIDE PIN

CALIFER PISTOMN

FaD ]

EFFECTIVE DISC DIAMETER
BRAKE DISC

DUAL PISTON
CALIPER

T SINGLE
PISTON
CALIPER

DUAL PISTOM CALIPER
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To cope with tha extrame heat typically generated in compets-
tion read racing, fleating type disce have been developed. In
this system, a flaating dis¢ is installed by means of spring
washears and rivets or clevis ping with an aluminom carrier be-
tweaen the disc and the wheel, In this manmer, deviations in
radial directions are permitiad, distortion is preventad and
weight is raduced.

in addition to the design basics already stated, discs are com-
manly drilled or grooved to remave dust or dint from the disc
surface, tharaby preventing what are known as sympatheotic
vibrations, Cantrary to popular beliefs, holes drilled in the disc
da not significantly ald coaling. These holas are perpandicular
to the flow of air so httle additional cooling occurs.

Amgrg tha many combinations of matarials used to make
brake pads are; wear resistant resin, metallic mixtures, and
sinteted metal. These materials ere combined in brake pad
manufacturing according to the design raquiremeants of the
particular application. Asbastos was droppad from use in pad
rmanufacturing by Handa beginning around 1325-86.

Just as disc brakes are used where greater than typical drum
brake stopping force is required, dual disc brakes {a disc on
hoth sides of a gingla whaell are usad whora an aven greater
braking capability or a smailar diamater frant wheel is required.

GENERAL INFORMATION FOR SERVICE

» Do not allow dust, dirt, water or any foreign material to
enter the system when refilling or replacing tha brakg fluid.

» To maintain proper sealing and initial fit, replace the parts
specified for raplacement at the time of service, Replaca the
required parts as & set, when specified, for the same
reason.

= Claan the sliding surfaces of the brake pads and disc with
brake claaner. Replace tha pads if they are contaminated
with oil or graase, as this significantiy reduces braking
force.

+ The brake calipers ¢an be ramoved from the moetoreycle and
the pads can be replaced without disconnecting the
hydraulic systarm.

FLOQATING TYPE

ERAKE DIGC

CDOUBLE DISC TYPE
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BRAKES

»  Bleed the hydraulic system if it has been disassembled ar i
the brake feals spongy.

= If brake pads ar shaes have bean averheated iglazed!. thay
must be replaced. Qverheating changes the compasition of
the friction material and merely wire brushing or sanding
the friction surface cannat change this fact,

» Always replace hydraulic hnethose sealing washers with
new ones when reassembling. These sealing washers are
made of aluminum alloy for effective sealing and are
distorted once they are used.

Use caution when handling and installing brake lines and
hose=. When installing front brake lines, be sure that there
is no possibility of damage or stress to the lines ar hasss
whan the fork pivots fully in aither direction or when the
suspensian compressas or extends. In the rear, allow pro-
per ¢learance =g that the lines or hoses do not rub against
the tire, frame or swingarm, and so they are not caught he-
twean the coils of the spring when the EUSpansion
COMPpressas.

All brake hines or hoses should be installed using the clamps
pravided, Each clamp should be positioned araund the rubbar
hose guards to pravent any damage to the lines and hoses.

Eyelet-type line and hosa joints;

Use new sealing washers whenevar syelet-type joints are
reinstalled. Be sure the hose bolt fluid passags is free from
cloqqing prior to installation.

Mote the peosition of the stopper that aids in pasitioning tha
evalet at the proper angle whan installing the hose onto tha
master cylinder. If only one stopper is provided, press the hosa
end against the stopper while fightening the bolt, If two stop-
pers ara provided, install the hose between the stoppers so
that the hose will not mave whan the bolt is tightened.

¥ the sealing washar includes a stopper with caollapsible claws,
be sure to npte the direction these claws face so the pewy
washer van be installed in the same position.

Haza Jdoints:

Ramuoysl

Remove the hose by loosaning the joint nut whila holding the
hose nut statianary. This method pravents the hose from being
twisted or kinked.

HOSE GUIDE
BRAKE HOSE

HOSE GUARD

STOPPER

SEALING WASHERS

JOINT NUT

HOSE NUT

BRAKE HOSE
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Inztallatian

Firgt instail the hose joint antd the master cylinder with a new
sealing washer and tighten it to the specified torque if it was
rarmaved,

Then, while holding the hose nut, tighten the joims nut to the
specifiad targqua.

Matal Braka Linas:

Removzli

If the metal brake ling is aquipped with nuts &8s illustrated,
always loosen the flare nuts first, using a flare nut wrench, 5o
that the hose may be easily mansuvered, Remowva the metal
ling using care not to bent it.

Insteilation

Always tighten brake line nots first by hand, Then, confirm
that the connecticns ara frae from play and tighten to the
specified torque using a flare nut wrench.

HYDRAULIC DISC BRAKES
BRAKE FLUID REPLACEMENT

Bafore remowving the reservair cover, turn the handlebar until
the resarvoir is leval,

Flace a rag over painted, plastic or rabber parts whenaver the
system is serviced,

CAUTION

i
i damage tham,

» Spilling fluid on paintad, plastic or rubber pa;;t.:.i Wiu

Remowve the master cylinder cover and diaphragm.

Discard contaminated pads and clean a contaminated disc
with a high guality brake degreasing agent.

A l.‘.DI'Itﬂ.r:l.il"l-ﬂtEd brake disc or pad raduces stopping |
ahility.

Rehll with the samea type of fluid.

+ Mixing incompatible fluids will impalr braking eficiency.
+ Foraign materials can ¢log the system, causing a redue-
tion ¢f camplate loss of braking ability,

MAZTER CYLINDER

HOSE NUT

BRAKE HOSE
JOIMT WUT

FLARE MUT .

el d

FLARE NUT WRENCH

T COWVER

COWER PLATE
MAFHRAGHK
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BRAKES

Connect a hleed hose to the blead valve.

Loosen the caliper bleged valve and pump the brake laver or
pedal. Stop aperating tha lever or pedal when fuid stops flow-
ing out of the blead valva.

Close the blead walve and fill the master oylinder with tha
spacified brake Fluid, Refar to the Model Specific manual,

CAUTION

. ﬁéusing drained fluids can impair hraking uffi;:igncy_

Connect a commarcially available Brake Bleeder to the blaed
valvg.

MOTE

» Whaen using a brake bleeder, follow the manufacturer’s
aperating instructions.

Pump the brake blaadar and loosen the bleed valva.
Add fluid when the fluid level in the master cylinder is low.

Fepeat the above procedures until no air bubbles appaar in the
plastic hose.

NOTE

-+ Check the fluid levet aften while blesding the brakes to -
; pravent air fram being pumped inte the system.
"= Use only specified brake fluid from a sealed containar,
« [If air is entaring the blzodar frorm around the blead valye |
threads, seal the threads with teflon tape. I

If the brake bleeder is not available, perform the fallawing
procedure,

Connect the transparsnt blesdsar hose to the bleed valve and
place the other end of the hosa in 3 container.

Loosen tha blead valva 1/4 turn and purmg the brake lever ar
padal until there are no air bubbles in the bleed hose and laver
ar pedal resistance is feit.

Aftar filling the system, close the bleed valvg and inspect the
systern for air bubbles by operating the brake lever or pedal,
if it feels spongy, bleed the syatam as follows.

AKE LEVER

BLEED WALWVE

BLEED VALVE

BRAKE BLEEDER

BLEED WALVE

Date of lssue: Sap., 1988
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BRAKES

AlR BLEEDING

1. Squeeze the brake lever, than open the blaed valva 1/4 turn
and cloge the valve.

NOTE

| * Do not release the brake lever or padal until the bleed
valve has been closed.
= Check the brake fluid ieval often whila bleading the |

system to prevent arr from being pumped into 'the!
Systam.

Z. Release the brake lever slowly and wait several seconds
aftar it reaches the end of its travel,

3. Repsat the abave steps 1 and 2 until bubblas cease to ap-
pear i the fluid at the and of the hasgg.

Tighten the bleed valve.
Be sure that the brake fluid is up to the upper level of the
mastar cylinder and refill if necassary.

Rainstall the master cylinder cover,

BRAKE FAD REPLACEMENT

Removal

There are two types of the brake pads;

Typa A: pad pin is secured by the retainer plata.

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 lgosen the pad pin.

Refar 1o the Model Specific manual for tha caliper re-
rmovalfinstailation.

NOTE

+ Remowve the pads without removing tha bracket from the
caliper. If the pads cannot be ramoved, remove the
brackat,

FPush the pisten all the way in to allow the installation of new
brake pads.

Type A Remove the pad pin retainer bolt and the pad pin
retaingr.

Before ramoving the pads, mark them so you can reinstall
them in their ariginal positions if they are to be reused, thereby
assuring even disc pressura.

«  Always reinstall tha brake pads in their original positions
1o prevent koss of braking afficiency. :

Type A: Full out the pad ping and remove the pads.
Type B: Logsen the pad pins and ramave the ping and pads.
MOTE

» Pad pins cen be easily removed by pressing the pads in
the caliper.

» Install the pad shim, if there is one, in the original
poEition.

BLEED WALVE

TYPE A
E}I:AD PIN RETAINER BOLT
: 14

FAD PING

PAD PIN

PALD PIN

17-10
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BRAKES

Installation
Fress in the piston(s} to install the new pads,

If the caliper and bracket are separate, apply siicone grease to
the Caliper pivot belt boot, pin balt, callar bore and insert tha
caliper into the bracket,

Sat the boot lip in the pin bolt groove securaly.

Install the new pad, align the holes in the pad and fetainer and
install the pad pin, Note the instalation direction of the pad.

Type A Install the retainer by aligning its hole with the pad pin
groowe and |posely tighten the bolt.

Install the caliper. |Refer to the Modet Specific manual.]

Type A: Tightan the pad pin retainer bolt to the specified
torque,

Type B: Tighten the pad pin to the specified torque and install
the pad pin plug.

Apply the brake taver to force the ealiper piston out of the
caliper,

Rotate the wheel by hand and check for the brake operation.

FAD SPRING ]

PAL PIN RETAINER BOLT

PAD PIMN RETAINER BOLT

TYFE B
FAD PIN PLUG

BRAKE LEVER

Date of lssue: Sep., 1988
©HONDA MOTOR SO, LTD.
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BRAKES

BRAKE CALIPER

Ramawval
Refer to the Modael Specific manual for the brake caliper
ramgvalinstallation.

Fump the brake lever to force the caliper piston out of the
caliper,

Ftace a clean containgr under the caliper and disconnect the
brake hose from the caliper.

Clsan the remoaved parts with fresh brake fiuid.
Avoid spilling brake fluid on painted surfaces.

CAUTION

» Spilled L-rnka fluid will damaga painted, plﬂsﬁ.{: or rubher

parts

Aegmave tha brake caliper agsembly and the pads from the
caliper.

Disassambly

Remawva the following:
— galiper hracket

'— pad spring

— pivet collar

— boot

Remowe the piston.

If necessary apply compressed air to the caliper fluid inlet to
get tha piston out. Place a shap rag under the calipgr to
cushipn the pisien when it s expelled. Use low pressure air in
short spurts.

CAUTION

| removing the seais.

CALIPER

DISC ROTOR LOWER CALIPER PIN BOLT

PIVOT COLLAR/BOOT

CALIPER PAD SPRIMNG

CALIFER

i  Be ::m-';aful not ta damage tha caliper cyfindar hore when ‘

Push tha piston seal and dust seal in and remove them,.

Claan the caliper, aspecially the brake piston =eal grooves,
with fresh brake fluid.

CALIFER

SEAL

17-12
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BRAKES

Caliper cylinder Inspection
Check the caliper cylinder bare for scoring, scratches or other
damage.

Measurg the caliper ocylinder 1.3 in X and ¥ axis at several
pents.

Raplace the caliper cylinder if the largest measurement is
beyond the specified service limit,

Refer to the Madel Specific manual far the servica limit.

Celiper Piston Inspagtion
Measura the celiper piston 0.0, in X and ¥ axis at several
paints,

Replace the caliper piston if the smaflnst measuremant is less
than the spacifisd service limit.

FAafer to the Model Specific manual for the sorvice limit.

Assamhly

MOTE

» Makg sure that each part is frae from dust or dirt befare
reassembly.
* Replace tha dust seals and piston geals =z a set

Coat the new dust seals and piston seals with the racommend-
ed brake fluld and instali tham 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 pislons, on heawy-
waight motorcyclas. Mote the installation direction as it is dif-
ferent according ta the typs of the pigton.

Resin piston: Ingtall with the conceved side away from the
pad.
ktetal piston: Install with the cpening toward the pad,

Install the pad spring in the catiper.

Rafer to tha Modal specific manual for tha installation direction
of the spring.

Inztall the pad {page 17-101.

Install the caliper, {Refar 10 the Made| Specific manual.)

CatIPER

CALIPER PISTON

MICRCMETER

PAD SPRING

BOOT

PISTOM SEAL /

DUST SEAL FISTON

FISTOM

Date of Issue: Sep., 1938
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BRAKES

BRAKE DISC INSPECTION
Visually inspect the discs for damage of crachs.

Measure the brake disec thickness et the sevaral points and
raplace if the smallest measurament it lass than the specified
sorvica limit.

Refer to the Model Specific manual for the service limit.
Chack the disc to ses if the service limit is stamped on it

Chack tha brake dwac for warpage,

Inzpect the wheal bearings for axcessive play. If the warpage
excends the apecification.

Replace the brake dise if the whesl| bearings are normal,

MASTER CYLINDER
Disassembly

CAUYION
r

« Do not allew forsign materials 1o enter the master i
| cyllnder.

NOTE

+ Replage the master gistan, spring, cups and snap ring as |
a set whanaver they ara dizassarmbied, i

Disconnact tha wire from the brake light switch,

DOrain the brakea fluid ipage 17-3h

Aamaye the brake lever from the master cylinder.
Cisconnect the brake hose.

Femova the master cylinder halder and the master cylindar.

Remove the rubber boot,

Remove tha snap ring.

o TQ.'.\L-I
SNAF RING PLIERS 07914~ 3230001
Remove the pistan and spring-

Clean the master cylinder with the recommendad brake fluid,

MICROMETER

DAL IMDICATOR

MASTER CYLINDER

H{H.DER

e

SMNAF RING
FLIERS

"5 Tooo

SPAING /

%HUBBEH BOOT
o
PESTON

"

4
ShAP RING

17-14
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BRAKES

Master Cylindar Inspection
Check the masier cylinder for scores, scratehes ar nicks and
replace if necessary.

Measure the master cylinder 1,0, in X and ¥ axis at sevoral
points.

Replace the master cylinder if the largast measuremant is over
the specified service limit.

Rafer to the Model Specific manual for the service limit.

Master Piston tnspection

Meazsure the piston 0.0, at the saveral points on the =sgan-
dary cup side and replace it if the smallest measuremant is |pss
than the spacified servica limit,

Refer to the Mode| Specific manual for the service [imit.

NOTE
! = Replace the master cylinder, if it leaks with a new pismn__
installed. |

Assembly

WOTE

i = Heplave the piston, spring, cups and snap ring as a set,
+ Be sure that sach part is free fram dust or dirt before
E resssermblhy.

Cwat the piston cup with the fresh braka fluid and install it on
the piston.

Instali the spring with its larger diameter and toward the
master oylinder,

Install the primary cup with its concaved side taward the inner
stde of the master cylinder.

Irstall the snap ring,

SNAP RING FLIERS 079414 —3230001

CAUTION

*  When installing the ¢ups, do not allaw the lips to turn in- |
side out. (Rafar to the drawing.) :

* Note the Installation diraction of the snap ring. i

+ Ba certain that the enap ring is seated firmly in tha
graove, J

install the rubber boot in the groave properly.

MASTER CYLIMNDIER

CYLINDER GAUGE

PISTON

MICROMETER

MASTER CYLINDER FRIMARY CLIF

BRALF
FLuID

SECOMNDARY CUP

SMAP RING

SPRING FPISTOM @

SPRING PISTON
ASSEMBLY

PRIMARY CUP

Cate of Issue: Sep., 1988
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BRAKES

Place the master eylinder on the handlebar and nsial the
hotder and holdar balts with the holer's “UP" mark faging up.

Align the split betyween the helder and master cylinder with the
punch mark an tha handiebar,

Tighten the upper holder boht to the specified torque first, than
tightan the lgwer bolt to the same torque.

Imstall the prake lawvar and connect the wire to the braka light
awitch.

Connect the brake hose with two new sealing washers. Be
careful not to twist the brake hose.

Tighten the brake hose bolt to tha specified torgue.

Make sure that the brake hose is routed properly.

Route all cables, hoses, and lines carefully to avoid kinking or
pinching.

CAUTION

= Improper routing may damage ¢ablas, hoses, and lines.

* Kinked or pinched hrakes cablas, hosas, or lines may
cause B loss of braking abillty.

Fill the systerm with spacified grade of fluid and bleed the air
from the systam (RAefer to pagse 17-100.

MECHANICAL DRUM BRAKES

Use an QSHA-approved vacuum cleaner or alternate mathod
approved by OSHA, designed to minimize the hezard caused
by airhorne ashestos fikers,

* Inhaled ashestos flhare hava boen found to cause
raspiratory disesse and cancer. Never use an air hose or
dry brush to clean brake assemblies,

Aemowve the whaal,
Remove the breke panel from the whaal hub,

INSPECTION

Brake Drum 1.D.
Check the brake drum for waar ar damagea. Raplace the wheel
hub if necessary.

Measura the brake drum 1.D. et the lining surface in a savaral
points and take the largest measurement.

Refer to the Medal Specific manual for the service timit or refer
to the wheel hub if tha sarvice limit is stamped on it.

MOTE

pager.
+  Be sure to usa the inside vernier calipers to measure tha
trake drum 1.0 because tha drum hawve a waar ridga.

MASTER CYLINDER

FLINCH M

i

R  HOLDER YUP MARK

SEALING WASHERS

HOSE BOLT

i
BRAKE HOSE

BRAKE PANEL

17-16
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BRAKES

Brake Lining Thickness
Measure the brake lining thickness at 3 points (both ends and
centert,

Heplace the brake shoes in pais if the smallast measurement is

less than tha service Wmit or if they are contaminated with
gresca.

DISASSEMBLY

NOTE

: = Replacs the brake shoes in pairs.
« Whaen the brake shoes are reused, mark an the side of
each brake shoe beforg disassembly so that they can ha
installed in thair orlginal positions,

U-Spring Type
Mowve the brake arm and expand the brake shoes.

Rermove the shoe spring from the anchor pin with 2
scrawdriver.,

Remowve the braka shoes.

Coil Spring Type
Pull the brake shoes away from the anchars and remave the
shoes.

BRAKE SHOE

BRAKE LINIMNG

SHOE SPRING

BRAKE SHOES

SHOE SPRING

SHOE SPRING

Date of Issue: Sep., 1988
€ HONDA MOTOR CO_, LT,
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BHAKES

Remave tha follpwing from the brake panel,
— brake arrm
wear indicatar plate
— felt sealidust seal
— biake cam

ASSEMELY

Apply a smalt amount of grease to the hrake cam and anchar
pir.

Install the braka cam in the brake panel.

Keap grease off the brake linings.
Wipe axcess grease off the cam and anchor pin.

+ Greasa on tHa braka linings will raduce stopping ahlity :
and may cause brake failura.

Felt seal; Apply a small amount of engine oit 1o tha falt 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 sligning its large serration
vrith the |arge serration of the brake cam.

bnstall the brake arm on the brake cam whale aligning the punch
marks,

Tighten tha arm boit and nut to the specifiad torgque,

[ WEAR INDICATOR FLATE BHAKE AHM

I
FELT SEALDUST SEAL BRAKE AHM BOLT

ANCHOR PIN BRAKE CAM

WEAR INDICATOR FLATE

LARGE
SERRATION=—
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BRAKES

MOTE

"+ Instalk the brake shoes according to the mark on the side |
af sach brake shoe.

Keep grease off the brake linings.

If the brake drurn and linings are contaminated with greasa,
clean the braka drim with brake cleanar and replace both
brake shoos,

+ Greace on the brake linings will reduca stopping abiiitﬂ

Cofl spring typa:
Install the shoe springs on the brake shoas.

Install @ brake shoe on the brake panel, then install the othar
ghoe with ¢are that the shoa springs are in position.

U-apring type:
Install the brake shoes on the brake panal and expand the
brake shoes by moving the krake arm.

Install the shoa spring on the brake shoes and secure it on the
anchaor pin.

install the brake panel on the wheel hub.
Instakt the wheel.

Front whaoel: Check the Model Specific manual for the porper
installation procadures,

Rear wheel: Chack the Model Specific manual for tha proper
installation procedures,

" BRAKE SHOES

SHOE SPRING

BRAKE AHM

BRAKE SHOES

SHOE SPARING

SPEEDDMETER DRIVE GEAR

BHAKE PAMEL

BRAKE PANEL i
: A
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18. FRONT SUSPENSION

i SERVICE INFORMATION

| 18-1  FORK 18-5
TROUBLESHOOTING 18-1 HANDLEBAR(S! 18-11
SYSTEM DESCRIPTIONS 18-2  STEERING STEM 18-15

SERVICE INFORMATION

AwaRmnG
* Riding an damaged rims or spokes impairs safe operation of the vehicio.

* When servicing the front wheel, suppart the motarcycle 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 beatings

+ IMnsufficient tire pressure

+ Faulty tire

Steers to one side or does not track straight

* Urmew . aly adjusted right and left shock absorbers
* Bent tork

« Bent fronr axte: wheel installact incarrectly

+ Faulty stagring head bearings

+ Bent frame

= Worn wheel bearing

» Waorn swing arm pivot components.

Front wheel wobhling

* Bent rim

* Warn fromt wheel bearings
+ Faulty tire

Whaesl turns hard

*  Brake misadjusted

« fFauhly wheel boaring

« Faufty speedometer gear

Soft susponsion

* Waak fork springs
Telescapic type:

« Insufficient fluid in fork
* Low fhad [evel in fark

= Faulty anti-dive sysrem

Hard suspension

+ Bent fork components

« Bent damper rod (bottom link type)
Telescopic type:

= Incarrect fluid weight

» Bent fork tubes

» Clogged {luid passage

Front suspension noisy

* Worn slider or guide bushings {bottom hnk typet
v Insufficignt fluid in fark

= Lopsee fork fasteners

= Lack of grease in speadometer gearbax

Date of lssue: Sep., 1928
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FRONT SUSPENSION

SYSTEM DESCRIPTIONS

Telescopic and pivoting link-type frant suspensian systams are by far the mast widely wused types an motorcycles and
SCOOtars.

Telescopic front suspension systems are made up of a pair of upper fork tubes and lower fork shidass that telescope into ane
another. Within tha sat ot tubes an either side is a spring and an cil damping system. Some systems utilize a cartridge damper
within the fork shiders,

Basically, tha oil controls the natural tandancy of the spring 1o continue 10 rabound in aver decreasing amounts in both direc-
tions ange acted upoen by outside forees. Forcing the oil in each fork leg through a series of small halas, in effect, separates
the rider/bike combination from both the unwanted characteristics of the spring and fram height variations in the riding
surface.

Pivoting link front suspension cannects the asle to the fork by means of a pivoting link extending from the ends of the axle to
the uppar frant portion of the fork, Between the pivet points om the fork and the zxle are eyelets to which the spring/damper
urits are attached. The top of each ‘shock absorbar’ is attached to the fork, up naar tha lower steering head bearing.

This design iz dividad into two basic catagories. The trailing link dasign has the axle supported by links and ‘shack absorbers'
that "trail’ from the leading edge of the lower partion of the fork, Leading link typae front suspansion has the links pivoting
toward the front and the 'shock absorbars” mouwnted to the leading adge of the fark,

BOTTOM LINK TYPES

TELESCOPIC

LEADING LINK
Axle is on the front of the link.

TRAILING LEME
Axle is at the rear of the link,

BASIC DAMFER OPERATION PISTON
RING
Friction Damper Operating Principles

By far the simplest form of damper is the triction type, lnstead
af using ail to dampen tha maovament of the spring and suspen-
gion, the friction type wses anly the friction of & singla
nonmetallic pisten ring on the top of the damper rod prassing
againat the gressed damper inner cylinder wall. This dasige is
used primarily on only the smallest and simplest of vohiclos.

DAMPER ROD

GREASE

Date of issue: Sep,, 19856
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FRONT SUSPENSION

Qil Dampar Operating Principlas

The primary function of suspension dampers is to contral the
natural rebound anargy of the suspension springs so that trac-
tion and ride comfart is maintained,

An il damper controls the spring action by farging ail to flow
through a specific set of hofes in the damper piston as the
combined spring/damper compresses or extends. The
ragsistance of the movement of the dampar piston craated by
the oil within the damper cantrals the force of tha spring. By
varying the path the il is forced to take on the COMPression
and rebound strokes, the desired damping rates can be
achieved.,

On the comprassion stroke, oil is forced thraugh several farge
capacity damping orifices so thet the wheel can respantd
quickly 10 terrain changes, Since the wheel is free 10 move

quickly, the avarage ride height of the machine iz not
dizturbed,

On the rebiound stroke, the force of the compressed springs is
slowed by forcing the damper ail through fewer and or smaller
damping holgs. The proper damping chatacteristics allow the
suspension to extend guickly enough to meet the next burmp,
but not 5o quickly that the motoreyele bounces from one bump
10 the next.

In the ilustration to the right the compression stroke within g
double wall damper is dascribed. As the damper body i forced
up against the spring and darmper pistan, ail is forced through
the piston valve with [ittle resistanca. The primary resistanca
to this compressien is the damper spring. The oil that paszses
through the piston merely flows to the upper side of the
pistan, At the same time, soma il is also allowed to How out
of the bottom valva. The quantity of oil thar flows out of the
cylinder bottom valve is equivalent to tha amount drawn into
the top. The combinad resistance to flaw through each of
these valves is the campression damping,

COMPRESSION STROKE

aiL

Qi
QRIFICE

REBOUNED STROKE

COMPRESSION STROKE
DUTER ROD

CYLINDER l o

Resistance which rasults

from the passage

aof ail thraugh the ortfice
raduces the compression forca.

fIL BEAL

=¥ _~LOCK GUIDE

|_~PISTON
VALVE

T CYLINDER

Whean the whaal
BENCounlers
& projection,
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FRONT SUSPENSION

The rebound stroke is illustrated in this drawing. Once the
whael has overcame the bump, the spring forces the damper
rod to force the piston back through the damper, Here, ail
fiows with little resigtance into the cylnder, but thare i= con-
sidarable resistance caused by damping valve in the pistan,

Telescapic Fork:

The telescopic fork serves as a skeletal member of the vehicle
framewark, a means for turning the vehicle and as the front
SUSPEnsian.

When tha fark slidars mowve telescopically on the compression
stroke, oil in Chamber B flows through the orifice In the fark
tube into Charmbar C. whils tha oil in Chambar B pushes past
the free valve and up into Chamier &, The resistance in this oil
flow absorbs shock on compression.

As the fork mears fuli compression, the tapered oil lack piece
comas into play to bydraulicelly prevent the fork from
bottoming.

{n the rebound stroke, ol in Chamber A flaws through the
orifice in the top of tha fork piston inte Chamber €. Here the
resulting resistance setves as a damping force and the tandan-
cy of the spring to rebound quickly 15 controlled.

The rebound spring absorbs the shock of the fork legs extend-
ing outward. Qil in Chamber C flows through the orifice in the
bottom of the fork piston inta Chamber B at this time.

FEXTENSION fT

Resistance resulting from
the passage of oil through

the arifice creates a damqing
farce on the rebound stroke,

The whael
encouniers
a haole.

FORK TUBE

JIL SEAL

FISTON R

" SPRING

J

STOPPER
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FIECE
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FRONT SUSPENSION

FORK
REMOVAL

Remowva the following:

»  Handlebar(s}.

* Front wheal.

+ Front fender,

*  Front brake caliperis) and bracketis).
* Fork braca.

Loosen the fork pinch baolts.

Pull each fork leg out of the fork bridges by twisting whila puli-

ing them down.

Press the air valve core to release air pressura from the fork.

NOTE

If the fork legs are to be disassembled:

« Hreak the zocket boftz in the bottom of the fork slidars
logsa, but do nat unscrewy them {ail wlll leak out).

To loosen the faork cap bolts;

+ Because the clamping astion of the pinch bolt(s] can
digtort the fork tubes shightly and prevent tha caps from
locsening, it is sometimes better to reposition the legs in
the clamps 5o that the caps are 2 1o 3 inches above the
clamps, as shown in the first illustration on this page,
prior 1o loosening them.

DISASSEMBLY

Remove the fallewing:

* Fork boot {if used on the particular modai)
+ Fork cap balt. {see note above)

»  Spring saeat.

« Caollar,

+ Fark spring.

Drain the fork oil by pumping the fork up and down several

times.
Holdd tha fark slider in 8 wise with soft jaws or a shop towel.
Aemove tha sockat balt with a hax wrench,

NOTE

= Tampararily instali the fork spring and fork cap bolt to
loosan tha socket bolt.

R o EFE T

Remove dusat seal, washer, and snap ring.

IR |

SNAP HING PLEERS 07914— 3230001

LOWER BRIDGE

TOF BRIDGE PINGH BOLT |
FORK CaP 80LT

PINCH BOLTS
SPRING
\".
U/ _\_l_\_‘_\_\_'\?:'\- iy
[T 1 =
e =
COLLAR
SOCKET BOLT FORK SLIDER

SMAP RING

SMAP RING FLIERS

DUST SEAL
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FRONT SUSPENSION

Pull the fark tube qout from the fark slider.

HOTE

I_ * If the type of forl:t being disas.semb.lﬂd has a guide

bushing installed, remava tha fark tube as follows:

Pull the fork tube aut until resistance fram the slider bushing is
felt. Then move it in and out, tapping the buahing lightly until
the fark tube separates from the slidar. The slider bushing will
ber forced out by the fork tuba bushing,

Remowve the following:

« 0l seal,

* Back-up ring.

» Fork tuba bushing.

» Guide bushing, if installed.
* Rabaung spring, if possible.

NOTE

- Do not remove the fork tube bushings untess it is
negcessary to replace them with new ones.

NOTE
+ 0Onthe fork type that has no guide hushing;l the fark tube ‘

might come out of the fork slider and the oil =eal may re-
main in the slider. Remowve the oil seal with care not to
damage the sliding surface of the slider. |

Rermove the fallowing:
+ il ok piece from the fork slider.
+ Stop ring from the fork pistan.

Clean all disassambled parts,

FORK SLIDER
/

FORK TLBE

BACK.UP RING

OHL SEAL FORK TUBE
GUIDE BUSHING BUSHING
OIL SEAL
FORK SLIDER

OIL LOCK PIECE

STOP RING L’LM/“)

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 shartar than the sarvice
limiif,

Set the fork tube in V-blocks and measurs the fork tube runout
by rotating it with 8 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 are scratches or nicks
that will allow fork oil to leak past the seals.

NOTE

| -
+ Do not reuse tha fork tube if it cannot ha perfecthy
straightened with minimal effart.

Visually inspect tha slider and fork tube bushings. Replace the
bushings if there is excessive scoting or scratching, or if the
teflon is worm so that the copper surface appears on mare than
34 of the entire surface.

Check the back-up ring: raplace it if there is any distortian at
the points shown.

Check the fork sliders for internal scraetches, dants that ara
visible from both the insige and outside, or abnormal wear.
Aeplace I necassary.

f-——-—FFcEE LENGTH

||ﬂW |1| ﬂ'

I||”.|I|I|I|||'I. I|I ||||

*—h-‘"\r-\*—\-ﬂ -,

\‘Jhlljg'l i '“ i "u'

FORK SPRING

Ln'

AL INCHCATOR

FOREK TUBE

GUIDE BLISHING

BACK-UP RING

FORK
SUGER

Date of lssue: Sep., 1938
& HOMDA MOTOR CO., LTD.
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FRONT SUSPENSION

Check the fork piston and other components for damags, FORK TUBE ]
cracks, straightness or abnormal wear, Replace if necessary.,

FORK TUBE BUSHING

iy

FORK PISTON REBOUND SPRING

ASSEMBLY

FORK PISTOM

tngert the fork piston inte the fark tube,

Install the following:
* stop ring anta the fork piston.
* rabound spring onto the fork pistan
iif the rebound spring has bean remaved),
» gil lock pisce.

STOP RING

OIL LOCK PIEC

Raplace the dust seal with @ new ona whenever it is remaovad.

- OIL SEAL [MARKED SI1DE FACING P

Insent the fork tube into the fark slider.
GLUIDE BUSHING

Install tha back-up ring and a new of seal.

Inztall the guide bushing if it has been remnved. FORK TURE

NOTE TOP END
+ Inspect the fork tube sliding surfaces for damags,
whanever the oil seal is replaced due to il laaks.
» Wrap vinyl tape around the fork tube top end to avaid
I damaging tha oil seal during the cil zeal installation.
[ = Apply fork ail to the il seal hip.
« {nspect the oil seal with the marked side facing up.

BACK-UP RING

Flaca tha fork slider in 8 vise, with soft jaws or a shop towel,
by the brake bracket or calipar tracket as shown. Be caraful
not to distart the shider by clamping it in a vise incorractly.

Apply a locking agent to the secket kolt and thread it into the
piston. Tightan the bolt with 8 6§ mm hex wrench.

NOTE

:I . 'll-E.lTl.pul'al'”',f ingtall the fork spring and fork cap bolt sq I
I that the piston is held in place when the cocket bolt is

tightened,
BRACKET FOREK FISTOM
1 8 8 Date of Issug: Sep., 1988
= & HOMNDA MOTOR TG, LTD.
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FRONT SUSPENSION

Place the slider bushing aver the fork tube and rest it on the
slidar. Put the back-up ring and an old bushing or equivalent
toal an top,

Drive the bushing inte place with the seat driver and remove
the old busking or equivalent togl.

Coat & new qil seal with &TF 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 tha groova.

* Failure to firmiy seat the snap ring may cause tha fork
aszamhly to come apart unexpectodly and lead to a |

{

sarlaus injury. i

5 rac )
SNAP RING PLIERS 079143230001

MOTE

* In casa of stopper ring, using 8 small scrawdriver ingtall
the stopper fing into the groowe taking care not 1o
damage the fork tube.

Install the dust seal using the fork seal driver.

Pour the specified amount of ATF into the fork tube.

Fump tha fork tube several times to remove trappad air from
the lower partion 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 towael.

FORK SEAL DRIVER

T\E‘Ta‘nq ATTACHMENT

T oo,
SHAP RING
FLIERS

DUST SEAL

SMAP AING

STOPPER RING

puST
SEALD
/STDPF"EH RING

OIL SEAL

BACK-UP RING

—a——— GUIDE BUSHING

OIL
LEVEL

Date of lssue: Sap., 1988
E HONDA MOTOR CO., LTD.
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FRONT SUSPENSION

Pull the fork tube up and insart the spring,

NOTE

+ Maost fork springs are desighad to be installed with a |
specific and toward the top and bottom, :
+ Dne end taperad; install the spring with the tapered end :
toward down. Both sides tapered; spring may be install- !
ad with either end down.
= If the eoils an anly ona end ara tapered, this and should
' be at the bottom. If the coils at both ends are taperad
and tha distanca between each of the coila is the same
[straight wound spring), either wey is acceptable.
Howewear, a spring with the coils on both ends tapered
and the coils arg ¢loser togather at ona and (progressiva
wound spring), the widely spaced coils should be at the
bottom.

Reassemble the remowved parts [spring. coliar, eic.).
tnstall a8 new O-ring into the fork cap groova.
Screw the fork cap into the fork tube.

NOTE

= Tighten tha fork cap to the specified tarque after ingtall-
! jng into the fork bridges and tightening the stem side
l pinch balts,

INSTALLATION

BOTTOM FORK SPRING
(BOTH EMNDS TAPERED SHOWHN]
- Ky
FORK SPRING
;”F'_EE';E {ONE END TAPEHED
=

COILS TAPER SHOWM)

e

FORK CAP

g G-AING

BOTTOM BRIDGE

_ PINCH BDHTS
Install the fork boot (if the particular model uses anal. L
= I,?_IP___r."F
Install the fork lege through the fork bridges by twisting whila I\IEJ»*-'I
pushing them upward. *L“:--_-_-__
o
Position the legs in the clamps as specified in the Model . __':;b_,,/f‘\
Spacific manual. = | |
NOTE | |
» Msake surg that the cables and wire harnagses ara routed ‘ STEERING BOTTOM
correctly. BRIDGGE FORK TUBE

Tighten the fork bridge pinch bolts to the specified torque.
Tighten the fark caps to the spectfied torque,

Install the ramoved parts in the reyerse order of remowval |Refer
to the Maode! Specific manualt.

With the front brake applid, comprass the fork up and dewn
gewveral times to check for proper fark oparatian,

| TOP BRIDGE PINCH BOLT

FORKE CAP BOLTS

18-10
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FRONT SUSPENSION

HANDLEBAR(S)
ONE-PIECE, TUBULAR TYPE

Rermoval

Remave the fallawing:

* Rear viaw mirrgris).

* Handlebar switchas.

» Throttle cabla.

+ Brake and clrtch levar brackets,

Prevent contaminants ar any fareign material from antering
the systerm whan filling the raserveoir.

AW ARMING

+ Contaminants in tha system may cause a reduction qf

BRAKE LIGHT SWITCH

-

LEVER BRACKET

losz of braking ability.

Avaid spilling the fluid on painted, plastic, or rubber perts.
Place a rag over thase parts whenever the system is serviced,

CAUTION

» Spilled braka fluid wll| da;mage painted, plastic, ar rubha.r.
' parts.

+ Haolder hoilts,
= Handlgbar upper halders.
* Handlebar.

Installation

Flace the handisbar onto the lewer holders, alighing the punch
matk on the handlebar with the upper surface of the lowar
halders.

Install the upper holders with the punch marks facing forward,

Tighten the front bolts first, then the rear, to tha specifieg
torgua,

Refer 12 the Model Specific manual for the proper torque value,

Connact the choks cable to the choke laver.

Install tha left handiebar switch, aligning the pin with the hole
in the handiebar.

Tightan the forward screw first, then the rear zcrew.

UPPER HOLDER HANDLEBAR

HOLDER BOLTS

UPFER HOLDER HANDLEBAR

LOWER HOLDER FLUNCH MARKS

Date of 1ssue; Sep., 1988
& HONDA MOTOR CO., LTD.
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FRONT SUSPENSION

Apply @ light coating of grease to the throttle cable ends and
throttle grip sliding surface.

Caonnect the throttle cable to the thrattle grig and install the
grip to the hanciebar.

Ingtall the sight handlebar switch, aligeaing the pin with the hole
im the handlebar.

Tighten the forward screw first, then the rear screw. Chagk
that the threttle grip maves smoothly and adjust the throttle
gnp free play.

Install the trake lever and ciutch lever brackets, aligning the

punch marks with:

+ cabla type: slit in tha brackat.

» hydraulic type: master cylinder and set the holder with the
holder punch mark facing up.

Tighten the upper bolt first, then the lower bolts.

Route switch wiras properly and sacurs tham with bands,

TWO-PIECE, CLAMP-ON TYPE

Bamaval

Remowve the following:

» Both handlabar switches

* Throttle grip

«  Master cylinderts or laver brackat{s)

Remove the stop ring.

Aamowve the pinch bolt and nandlebar.

THROTTLE GRIP

GREAGE LIGHTLY

FIr

STOP RING

FINCH BOLT

18-12
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FRONT SUSPENSION

Inztallation FORK TUBE
Inztall the handlebar by ahgning the boss with the top bridge
slot.

Install the stap ring into the groove of the fork tihe.

Tighten the pinch bolts to the specified torqua.

While turning the handlebar through its full ranga, check for
emooth handlebar moverment. Also chack that there is no in-

terfarance with cables or harnesses, aspecially throttle and
hrake cables, hoses, and lines.

FiM FINCH BOWLTS

| + Handlebar interfarence can have an adverse effect on
gafa vahicle operation.

PIM

Connect the choke cable to the choke laver.

Install the left handlebar switch, aligning the pin with the hole
in the handlabar.

Tighten the farward screw first, then the rearward scraw,

Install the brake lawver and clutch lever brackets or both master MASTER CYLINDER

cylinders by aligning the punch mark an the handlebar with

Tha

+« On cable typa: Slit of the lever brackat.

« On hydraulic type: Master cylinder and set the master
cylindar halder with the “"UP'" mark facing up ar punch
mark facing forward or up.

Tighten the upper or forward balt first, then tighten the lawer
ar rearward bolt to same torque.

HOLDER

Apply grease to the cable ends and throttle grip sliding
gurface.

THROTTLE CABLE
Cormect the throttle cable to the grip and install the thrartle
qrip.

Set tha right handlabar switch by aligning the pin with the hole
of tha handlgbar.

Tighten the forward screw first, then the rearward screv.
Check that the throttle grip moves smanthly,

Routa the wires proparly and secure them with wire bands,

Adjust the throttle grip free play.

Date of lssue: Sep,, 13822
€ HONDA MOTODR CO., LTH,




FRONT SUSPENSION

HANDLE GRIP INSTALLATION

IF & choke lever is attached to handlebar, it must be installad
onto the hendlebar before you install tha grip.

Apply Honda Bond A or Honda Hand Grip Cerment (L5 A, an-
v} to the inside surfaces of the grips and to the ¢lean surface
of the left handlebar and throttle, Wait 3— 8 minutes and in-
stali the grips, Rotate the grips for even applicatign of the
adhazive.

Apply sufficient but not excessive adhesive to the throttle. Ex-
cassive adhasiva, forced into the interior bore of tha drum, will
restrict frea drum movement on the handlabar.

Allew the aghagive to dry for at least an howur before using.

Ak WD RAIEN 5

; » Any rastriction of tha throttls can cause a loss of throtta '
control,

HANDLEBAR WEIGHT REFPLACEMENT

End-Typa Weights:
Aemowve the maunting scraw and weight.
Inner-Type Waights:
Ramogye the handisbar grip;
«  Spring pin typa

Orive out the spring pin using a pin driver
* Retainer ring type:

Straighten the locking tak.

To remove, pull the weight whila twisting it.

NOTE

L- The inner weight is cermered within the bar., |

Ingtall & new retaingr ring to the inner weight and install the
end weight, aligning the cutout.

Insarl the weight into the handlebar, and turn it to ensure that
the locking tab aligns with the hale,

HAMDLE GRIP

HAMDLE GRIP

INMER WEIGHT

END WEIGHT

FIN DRIVER
“h,

SPHRING PIN

LOCKING TAB
h

RUBEER RETAIMNER
CLUSHION RING

[MMER

WEIGHT

LOCKING HOLE
RETAIMNER LOCKING
HOLE
LOCKING TAB
.

18-14
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FRONT SUSPENSION

Insert the waight into the handlebar and align the spring pin

haolas by turning it.

Secure the weight with the spring pin using pin driver,

STEERING STEM

If the vehicle has been involved in 2 collision, the steering stem

may be damaged.
REMOWVAL

Telescopic Typa:
Remowe the handlebar.

Remaowve the ignition switch andior fuse helder if either are at-

tached to the top fork bridge.

Refar to the Model Specific Manual for specific procedures,

Rermove tha fallowing:

+ Stem nut and washer,

» Frant wheel and fark.

« Fork top bridge.

+ Harn and/or brake hose joint, if either ara attachad.

The lock washer tab must be bent down in arder to remove the

leack nut.

Remowve the lock nut and lock washer.

SPRING FIN

PIN DAIVER

INMER WEIGHT

IGMITION KEY

FUSE HOLDEH

STEERING 3TEM NUT

LOCK NUT

LOCK WASHER

Date of lssue: Sep., 1988
£ HONDA MOTOR CO,, LTD.
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FRONT SUSPENSION

Remove the bearing adjustment nut.

If the bearings are the loose-ball type, place a shop towal
under the staoring stem to cateh the steel halls,

Remove the dust seal and top cone race, or inner race, while
hoiding the steering sterm with your ather hand. Then remove
tha stearing sterm from the frame,

NOTE

+ Where loose balls are used, be sure you have the correct
number of balls to ensure none have bean lost.

+ Tapered raller bearings or ratained-bali type bearings
shouid be ramoved from the steering stem after tha stem
has baen ramaved from the frama,

STEERING STEM SOCKET

STEEL BALLS

TOP CONE RACE
10R INMNER RACE)

BALL RACE

Inspaction
Cheek all of the raves and balls for damage or abrormal wear
and replace as necessary.

TOP COME RACE
[OR INNER RACE)

T

OUTER RACE

BOTTOM COME
RACE IR INMER RACE)

RETAINER-TYPE
STEEL BALL

LOOSE-BALL TYPE

TAPERED
ROLLER
BEARIMGS

18-16
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FRONT SUSPENSION

RACE REPLACEMENT

MOTE

= Bearings should be replaced as a set—inner and outer
races,

» If the motarcycle has been invalved in an gocident, ox-
amina the area around the steering head for cracks,

Remaova the races from the stearing head using the hall race
ramoyer.

Fefer to the Model Spacific manual for specific tools.

Install new reces inte the steering head of the frame using the
drivet and attachment,

NOTE
; = Drive the races in squarely, making sure that they ara ful- |

Iy seated.

On aluminum frames: replace the races using the Ball Rage
Remowver Set as dascribed in the following procedure.

Ball race remover set (includas {1) thru. {6}
07946 — KMO00OR1

p

= toz_] BALL RACE

REMOVER

BALL RACE |
REMOVER

5 ton ]

s oo | ATTACHMENT

{1} Crivar shaft

12) Base

3} Attachment A, 47 mm
(4] Attachment B, 55 mm
15} Remover A, 47 mm
{6} Aemover B, 56 mm

07946 —KNMH03A00
07246 —KMIGEDD
07946 —KM30100
07946 —KMB0200
07946 — KM9a0401
7946 —KM20500

Top Race Removal
Install remicwver tool A into the steering head and place attach-
mant A onto remover A and Ssecure it with fut B,

Install attachment B onto the Driver shaft and install them
through attachment A,

inzstall the base noting the prapar installing direction and soraw
mn onut A

Set attachment B into the bottom of the steering head.

Hold the driver shaft with a wrench and tighten nut A 1o
ramnove the upper raca.

DRIVER ATTACHMENT A, 47 mm

UPPER

QuTE

RALCE
BEARING

REMOWVER A, NUT B
47 mm
DRAMNVER
SHAFT
DAIVER
ATTACHMENT VRENCH
B, 55 mm

MUT A

ASSEMBLY
BASE

Date of Issua: Sap., 1988
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FRONT SUSPENSION

Bottom Race Remowval
Set remover B into the steering head, place attachiment B anta
remover B, and secure it with nut B,

Install attachrnant A onto the top of the steering head.

Install the remowver shaft through attachments A and B and set
the base with the big end toward the head pipe and screw in
nut A.

HRamowe the Dottom vace in the same manner as the top race,

Top Race Installation
Install a new top race and attachment A onto 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,

Hald the driver shaft to prevent the new race from turning, and
instal the top race by turning nut A graduslly until tha groove
of attachment A aligns with the top end of the head pipe.

Bottom Race Installation
Install 8 new bottom race and attachmeant B onto the driver
shaft, and install them into the stesnng head.

Set attachmaent A and base an tha top of the steering haad and
tighten nut A,

Hold the driver shaft securely and install the bottom race into

the steering head by turning nut A gradually until the groove of
the attachment aligns with the bottom of the stearing head.

Stwaring Stem Bottom Race Replacement

Tempaorarily install the steering stem nut anto the steering
sterm to prevant damage to the threads,

Remoyve the bottom race and dust seal using & dnft, and
discard therrs,

DRIVER SHAFT

DRMVER

BEARING
REMOWVER
B, 55 mm
LOWER
QUTER
RALCE

DRIVER —_
ATTACHMENT
B, 55 mm

ey

ASSEMEBLY

C_NASE

MNUT A

DRIVER
ATTACHMENT
A, 47 mm

GROOVE

UPPER
QUTER RACE

WREMCH

GRIVER
ORIVER SHAFT
ATTACHMENT

B. 55 mim

&55EMBLY
CRIVER BASE
SHAFT
LOWER
OUTER RACE

DRIVER

DUST SEaL AND
BOTTOM BACE

18-18
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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 driver and a
Faydraulic press.

STEERING STEM INSTALLATION

Loose-Ball Type

Apply greasa to the top and bottom cone races. Install the
ates| balls anto the top and bottom races making sure you
have tha carrect amount.

Insert the steering stam, taking care not to dislodga the steel
balls fraom tha graass.

Held the steering stem in the place and instal! the top race and
bearing adjustment nut.

Tighten the bearing adjustrmant nut to the proper torque: Refer
ta the Maode| Specific manual for this spacification.

Move the steering stem right and left, lock-to-lock, several
times to 5eat the bearings.

Make sure that the steering stem mowves smoothly, without
play or binding; then loosen the baaring adjuster nit,

Betighten the bearing adjustiment nut to 15 N-m {1.5 kg-m, 10
ft-1b), then Ioosen the adjustment nut 1/8 torn.

Rechack that the steering stem moves smoathly without play
or hinding.

T

STEM
DAMVER

[
& DUST SEAL AND

— ]
=N !

=

BOTTOH FLA C E

STEEHING STEM

TOP CONE RACE
(O INNER RACE}

R }

STEERING STEM |

NUT WHENCH'/

|5 TI:|I:|I.I

[ate of Issue: Sep., 1988
& HONDA MOTOR CO., LTOD.
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FRONT SUSPENSION

Reinstall tha top bridge and fork legs temporarily,

Tighten the stem nut t0 the spacifled torgue.

Retalrar-Typs Ball Bearings
Apply grease to both the top and bottom bearings,

Flace the lower baaring anto the stearing stem with the re-
tainer facing downwarg.

Insert the steering stem into the steering head and install the
upper bearing into the steering head race.

While hoiding the steering sterm with ane hand, install the top
race and bearing adjustment nut onto the stam.

Tighten the bearing adjustment nut to 25 Nom (2.5 kg-m, 18
ft-lb).

Move the steering stem right and left, lock-to-look, several
timas to saat the boarings.

Make sure that tho steering stem mowves amoothly, withoot
play of hinding: than loosan the nut,

Retighten the adjuster nut ta 25 N-m (2.5 kg-m, 18 ft:lb).

Install a naw lock washer by aligning the tahs with the grooves
in the adjustment rut,

Sorew tha lock nut all the way in with the your fingers.,

Haold the hearing adjustmant nut ang furthar tighten the lock
nut; encugh to atign the grooves with the tabs of the lock
washer.

Bend the lock washer tabs up into the groove of the lock nut.

TOFP BRIDGE

Ball BEARING

ADJUSTMENT NUT

INMER RACE

“sorool | STEERING
STEM UT WWREMCH

STEERIMNG STEM

LOCK WASHER

LOCK NUT

i Bend the tab

18-20
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FRONT SUSPENSICN

Inatall the top bridge and temporarily install the fork l=gs.
Tighten the stern nut to the specified torqua.
Check the steernyg head bearing preload lpage 18-22).

Reinstall the remowved parts.

Tapered Reller Bearing Typa

Apply graase to the top and bortom bearings.

Install the bottom bearing anto the steering stem with the re-
tzirer toward the bottom,

Insert the stearing stem into the steering head: then install tha

top bearing and dust seal {if a seal is used on the particular
model|,

Inztalt bearing adjustment nut whil: holding the steering stem.

Tighten tha adjustment nut to 11 Nem (1.1 kg-rn, 8 fe-|b).

Mawve the steering stem right and left, lock-to-lock, several
times to seat the bearings,

Make sure that the steering sterm moves smoathly, without
play or Binding,

Retighten the adjustmaent nut to 11 Mem (1.1 kg-m, B -0,

TOP BRIDGE

TOP BEARING

STEERING STEM

BEARING ADJUSTMENT MUT

STEM NUT
S Ton] \WRENCH
T

Date of lsaue: Sep.. 18988
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FRONT SUSPENSION

Install the tap bridge and temporarily install the fark lags.

Tighten the steering stem nut to the specified torgque,
Check the stesring bead beanng prefoad.

Reinstall the remaining removed parts,

TOP BRIDGE

STEERING HEAD BEARING PRELOAD MEASUREMENT

Steering head bearings (applicable to on-road rmodels over 125 ol that are too lonse or too tight may cause handling
prabfems.

After the steering stem and bearings have been reassembled, make syre that the steering head hearings are instatlad correctly
by measuring the preload,

An average measurement is given hara, refer to the Mode! Specific manual for the correct preload specification.

Measurement (Heading o spring scalel = PRELOAD tkg-m. in-lb}

kg (b} DISTANCE (hatween stem and fork tube centers
focm, ink
Examplo:
Distance: 7.5 om (3.0 in]
Preload: 15 kg-cm (13.0 in-1b) DISTANCE

Measurement should be 2.0 kg (4.3 1) in the spring scale.

STEERING FRONT
STEM FORK

Data of lssuo: Sap., 1988
1 8'22 &y H'DEII"JEﬂuﬁ'ﬁﬂJ MD'FOR Co,, LTD,
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FRONT SUSPENSION

MEASUREMENT

Flace a jack or stand under the engine and raise the frant wheel
wff the groune.

Set the steering stem in the straight ahead position,

Huoak the spring scale to the fork tube betwaan the top and
bottom hbridges.

Pull the spring scale keeping the scals at a right angle to the
steering stem.

fead tha scale at the point where the steering stem just Starts
to move.

Compare this with the specification in tha Model Spacific
manual.

Adjust a5 necessary.

STEM

STEERING

FORK TUBE

Pate of |lzsue: Sep., 1988
& HONGA MOTOR CO., LTD.
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19. REAR SUSPENSION

SERVICE INFORMATION 191  SHOCK ABSORBER 19-7 |
TROUBLESHOOTING 19-1  SWINGARM 19-11
SYSTEM DESCRIPTIONS 19-2  PRO-LINK SUSPENSION LINKAGE 19-1

SERVICE INFORMATION

® Liza only genuing Honda balts and nuts on all GugpBNSian, swingarm, shack absorber and suspension linkaga mounting
locations.

* The shock absorher contains nitrogan under high prassure. De not allow flre or heat near the shock absorbar, i
+ Bafore disposal of tha =hock ubzarber, release tha nitrogen {see page 19-9).

TROUBLESHOOTING

Soft Suspansion

* 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 damper rod

Damaged swingarm pivot bearingfs)

Faulty suspension linkage

Darnaged linkage pivot bearings

Date of lasue: Sep., 1988 1 9 1
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REAR SUSPENSION

SYSTEM DESCRIPTIONS

Swingarm-type rear suspension systems provide a comfor-
table ride while offering good traction and whaal coantrob
capahilities. Lsing the front swingarm pivot as the fulerum 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, almaost all motorcyeles have adopted this basic
configuraticn for rear guspangian, On some scooters, the an-
tire engine and drive unit pivots as the 'swingarm'.

This hasic swingarm type rear suspension design can be
broken down inte a few categories, depending on the number
of dampers used and the design of the swingarm,

Convantional, Dual Spring/Damper Typa

In the coventional type systam, two Spring/dsmper units sup-
port the rear of tha frame from the rear section of the
swingarm as illustrated here.

Today, this type of suspension is found primarily on small
displacament matargyclas because af the simplicity of ingtalla-
tian, the small number af componants necessary and due to
the yystems basic economy. Up until around 1981, this dual
spring/damper design was also used on most larger displace-
ment motorcycles as well,

A rizsing rate type rear suspension is also possible on doal
shock types if the shock angles are cerectly positioned.

Pra-Link, Prograssive Link Type

Honda’s Fro-Link suspension system is designed to provide
both comfort and contral withowt compromise. [1s progressive
action rising rate delivers an ideal preportion of springing and
damping over a wite range of riding conditions. Initial rates are
soft for supple response to small bumps and ripples. Sheuld
the riding surface becoma rougher, increasingly stiffer ratas
provide tha control necessary to pravent bottoming and kesp
the rear wheel in contact with the surface.

The swingarm and damper unit of the Pra-Link type rgar
guspension ara connected to the swinhgarm by a link. Tha
damper unit travel in relation te the rear wheel movearmant can
be changed relatively freely during the design stage in accor-
dancae with the combination of the cushion arm and cushian
connecting rod that is selectad.

As the axle stroke distance increases, the piston speed of the
damper and shock absarbing force Increase prograssivaly,
Therafore, this type of suspension is charactaristically soft on
initial waval so it absorbks small riding suwrface inconsistencies
well, and pravides progressively firmer resistance to prevent
bottoming st full compression when a large bump is hit.

Full comprassion Q
Though the amount of stroke A is
the same, the amaunt of stroke B
y becomes greater.

19-2
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REAR SUSPENSION

This arrangement offars a greater amount of suspension
stroke compared to tha amaunt the damgper unit compresses
and therefore geaater control for improved suspension perfor-
mance. 1 also enabdes the weight of the spring/damper unit to
be centralized mare compactly, nearer the center of the frame.

The Delta type Pro-Link is a further refinemant which Iowers
the mctoreycles CG by a significant amaunt and reduces the
webght of the cushion arm.

Pro-Arm Type

Honda's unique cantilever-typa Pro-Arm is g stylizh departura
from the conventianal forked-type swingarms. High rigidity
and durahility are achieved through the use of a massive bhox-
section design and large diameter *'axle””. The “‘centar gin’
mounting allows easy wheel ramovslinstaliation and the
design of the eccentric bearing carrier makes chain adjusting
easy. Mher benefits include minimal unsprung weight, added
room for compact axhaust routing, slimmer overall machineg
shape, easier access for damper adjustments. and the simple
dasign lends itself to easa of maintenance and clzaning.

Damper Design and Qparation f DAMPER ACTION

Riding comfort and proper rear wheel traction are provided bry ‘
& combination spring/damper unit, and to same degige, by
maintaining proper tire pressure, The damper absorbs some
suspension compression force and eontrols the unwantod re-
bounding effects of the spring. Typically, carmparatively little
damping resistence ts offered an the compression stroke as
most of this {shock] is handfed by the spring,

REBOLUND DAMPER OIL COMPRESSED

Qil dampars unite ara gither the upside down typs or the right DAMPER
side up type, Running the damper body upside down {with the
shaft below and the body abovel raduces unsprung weight,

Vibration
"v’ibr_atiun {spring and
Ispring only) damperl
W F.ﬂ - 3
I
| | || || || _.I| |.,| I,I I-lrl-“'lll_ ' JrF-

v

Upside down  Right side up
type Tyiie

Date of lssie: Sep., 1988
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REAR SUSPENSION

In addigen toe the inverted and conventional damper body
types, there are twao basic damper designs, each named far the
method used to create the damping action: the frictian type
and the oil darmper tyna.

The friction type damper is comparatively simple in design and
is used on only the most lightwseight and econcmical models.
This design uses omly the [friction of & nonmetallic piston
against the greased, inside wall of the dampar cyinder to
counteract the natural rebounding action af the springs.

Many af the simplest and most lightweight motargyeles and
sconters are equipped with single damping or single-effect
type dampers. This design providas damping force anly an the
rebound stroka and religs oo the compression resistance of the
spring alona 1w absorb riding surface irregularitias,

The meost effactiva damper dasign is the double damping or
double-effact type. 'n thess, damping forca is provided for
both compression and rebound strokes.

Some damper designs includa nitrogen gas within their bodias
ar within a raservoir 1o pravent the oil fram foaming.

In emulsion type dampers the nitrogen is filled in tha damper
body.

Some of this typa has a saparator in the gas chamber by which
qgas is hard to ba mixed with tha ail

Decarbon design dampers keep the nitrogan gas separated
from tha oil by maans of a frea floating pistan which acts as a
diaphragm. This way the ofl ¢an pass through the damping
orifices without interference from the gas bubblas.

Rogervoir equipped dampers are @ variation of the simplest
Decarbon design. A more consistent oil temperature and
tharefore more consistant damping is provided due to an in-
craasad gii capacity; the shock body can be entirely filled with
oil since the gas chamber is elsewhere. A rubber bladder is us-
ed within the reservoir to saparate the nitrogen gas from the
damper oil.

DOUBLE AMPING {DOUBLE-EFFECT) TYPE

EMULSION TYPE

dE/ SEFARATOR

A

k iz

I
1|
Shiptd

.
alnlaiu)il

DECARBON TYPE
FLOATING PI5TON

RESERVE-TAMK TYPE

GAS CHAMBER

RESERWVE
TaNK
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REAR SUSPENSION

Rear Dampsr Springs

& wvarigty of spring designs are wsed on motoreycles and
scooters. Amang thass types are straight wound, progressive
wound, wida piteh and narraw pitch, and even tapered spring
wirg types. Each providea different comprassive force
characteristics,

MNOTE

* Unsprung weight is reducad slightly whaen the wideby pit-

chad {or spacedt spring coils are positioned toward the
Swingarm.

One means of achieving a progressive overall Spring rate is to
allow the spring rates of two or three different EQriNgs to
V'erossover’” or combing their individual guslities by simply
stacking the springs atop one ancther. This methad is knawn
#s5 a combination type spring arrangement.

Anather vartation towards achieving a proaressive sprirg ac-
tion is to add an air-assist bladder 1o the spring/damper unit,
On these types, air pressure is addard up to a specified amount
to compensate for increased load regquirements rather than ad-
justing the pretoad an the spring.

The right '"shock”™ on GL18500s is actually ocrly an “air
spring™. It has no dampening properties aside from a very
slight ses! frictian and is filled with only a very small amount of
cil ta bricate its shaft and il seal,

Spring Pralaad Adjuster Dasigns

The apring adjuster changes the coil spring length and the ini-
tial spting prefead. Thera are several types of spring predaad
adjuster systems: pre-set type, mechanical type and bath
mechnical and hydraulic remoete control types, all af which ad-
just the spring seat position.

The Pre-set category includes both the cam type preload ad-
juster and the near infinitely adjustable threaded, double lock-
ing nut type.

Cam Type

The cam type prelead adjuster uses a oollar with recesscd
steps that fits argund the damper body, As each step is posi-
tioned against a stop of pair of stops built-in to the damper
tody, the spring preload can ba adjusted to from threa to Byve
fira-set positions, to bettar suit vehicle lood requirements,

STRAIGHT wWOUND PROGRESSIVE WOUND

o

D ELST

Ml

iEAANAS N
X

i

¥
TO

Falv

B N
i1 | i
I

COMBINATION TYPE AIR-ASGISTED TYPE

CAM TYPE ADJUSTER

Z0FT &= ———— HARD
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B HOMNDA MOTOR CO., LTD.

19-5




REAR S5USPENSION

Threaded Type

Spring preload is set by mowving an adjuster nut to eithar cam-
press or extend tha haight of the spring. Once the desired
predoad is established, a lock nut is tightaned against the ad-
juster mut to prevent it from changing position, & menimum and
maeximum spring height {spring preload) is recommended for
gach radeal. These dimansions must be comphed with,

Failure to comply with the minimum and maximum spring
length specifications may rasult in the soring cofl binding near
full suspension compressian or the spring perch retainars cam-
ing loose near full suspension extension.

Remate Contral Type

The remate type of spring preload adjuster uses bydraulic
pressure to repgosition the spring seat. An adjuster knab on a
conveniently located control mechanism presses against a
disphragm, which in turn forces hydraulic flnd through a line
to tha damper unit. This hydraulic system, complately
separate fraom the damping system, increasas o dacreases the
height of the apring tv achieve the desired prelead,

Damping adjuster
In oil damper units, 8 damping adjuster sarves to control the ol
flow by regulating the arifice diamatar.

Or certain types other than those shown in the dreawings, the
damping force is controlled by adjusting the pre-set load on the
valve.

Decreasing the orifice diameter increases resistance and
dampar hardnass.

Increasing the orfice diameter decreases resistance and
darnper hardness,

THREAD TYPE ADJUSTER

ADJUSTER
MUT

LOCK NUT

<PFRING LEMGTH

ADJUSTER
KMNOE

DIAPHRAGM
SPRING ADJUSTER

SFRING ADJUSTER

REBOUND
SI0E
o
=
[T
]
&
.
g
0
=
@
=
o i
o] L
|
ot

o ”J~ ORLFICE
b DIAMETER
—_

FPISTON SPEED

ML
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REAR SUSPENSION

SHOCK ABSORBER
REMOVAL

Pupport the wehiclo gsecuraly and raise the rear wheel off the
ground.

Hermove the mounting baltls) ar nut(s); then remove the shock
absorber.

INSTALLATION

Install the shock absorber on the Lpper mount noting the pro-
per installation direction.

Raize tha rgar wheel enough to allow installation of the lowsr
mounts. Slip the mounts into pasition,

Tighten the upper and lower maunts to the specifiad tarque.

On Pro-Link ar Pre-Arm systems, refer to the Model Spacific
manual for shock absorber remavaliinstallation procedures,

DISASSEMBLY

A aReanc

* Certain types of dampar units are fillad with high
prassura nitrogen gas.

* Do not disassemble gas damper units,

- Ba sure to releaze tha gas from tha darnper unit bafore
discarding .

* Te prevent loss of tanslon, do not compress the spring
mare than necassary to remova it.

Remowve the shock absorber.
Compress the spring and ramave the damper unit.

Shock Absorker Compressar Lise;
Install the shock absorber compressor on the rear shock
absorber,

Certain types of shock absorber compressors reguire adaptars
whan the attachment is instalted, while others do not.

Refer to the Made| Specific manual far the typa of COMPressor.

Install tha shock absorber compressor halder sacurely onto the
coil =pring end thet is near tha lock nut or stapper ring.
Turn the compressor handle and slowly comprass the spring.

Hydraulic Press Usa:
hnstall the spring compressor attachment and compress the
spring with the hydrauhc piess,

Alway use 8 specifiad tool to campress the spring. Aefer 1o
Madel Specific manual.

* Use of a hydraulic prass ta gompress tha spring can lead
ta the spring or shock absorber flying vut of the press
and causing a serious injury.

Certain types of shock absorbers are mounted with a stopper
rng while other typas are mounted with a lock nut,
Refer to the Model Specific manural,

SHOCK ABRSQRBER

REAR SHOCK ABSOARBER

COMPRESSOR
—
ATTACHMENT
fj—
HOLDER NUT. E

SPRIMG

& T-}DLI
SHOCK ABSOREBER
COMPRESSOR

SPRING COMPRESSOR

ATTACHMENT\

—E=

HYDRALULIC PRESS
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REAR SUSPENSION

Lock Nut Recmoval
Cornpress the spring and loosen the lock nut, then remaove the
upper or bower joint and the spring.

Stop Ring Ramaowal
Compress the spring and remove the stopper ring.

Remowva the spring.

INSPECTION
Spring
Fiace tha 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 fmit.

Damper Unit

Keep a gas-filled shock absorber away from fire or heat.

! « Haating a gas-filled damper can lead to an explosive
refsase of pregsure which can causa a serous injury.
-+ Do not try to disassemble the damper unit if tha
i disassambly procedurs is not descrbed in the Model
Specific Manual. Disassambly can lead to a ralease of
Lgas under Rlgh-prassurs which can cauze an Injury.

Check the damper unit for deformation or il leakage and
replace if necessary.

Check the darmper rad for straighthess or stepped wear and
replace if necessary.

Check the damper bump rubber for fatigua or damage and
replace if necassary.

(%] SHOCK ABSORBER

COMPRESSOR
HOLDER NUT
e (57050) ATTACHMENT

SHOCK ABSORBER |

STOPPER AING

SPRING

Lol

-—————— FREE LENGTH ————n

DASMPER UMNIT

BUMF HLBSER
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REAR SUSPENSION

Compression Force {Gas Filled Damper Only)
Examine the darmper rad and replace the damper unit if it is
bent or scored,

Mark the damper rad at the
e, 10 mm/0.4 In) exposc.

it spacified comprassed strake
irorm the damper body.

Place the damper rod on a scale and measure the farce ra-
yuired to compress the damper until the mark is flush with the
dampar body,

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 wezr aor damage ang
raplace if necessary.

Check the rubbar bushing for wear ar damage and raplace it
MECESSAry.

MOTE

+ Apply gpecified grease to the sliding surfaces of tha eol-
! lar and bushing, and reinstall them.
\; If a needle rellsr and spherical bearing are installed in-

stead of tha bushing and ecliar, rafer to the Mode!
Specific manual for their raplacement,

SHOCK ABSORBER DISPOSAL PROCEDURE
Center punch the damper case to mark the drilling point.
Refer tn the Model Specific manual for the precise drilling
paing,

Wrap 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 metar with a
sharp 2—3 mm {5/84— 1/B in drill bit.

Use a sharp drill bit to minimize heat boildup.

AWARNING

= Using a dull drill bt allows= & build-up of axcessive heat |
and praseure insida the dampar which may cHUSA &n
axplasion.

= The shock absorber contains nitrogen gas and oil undar
high pressure. Drilling farther into the damper case than
spacified can punctura the ol chambar. Ol ezcaping
under high prassurs may cavse cericus irjury. :

! = Always waat #ye protection to avoid gatting metal shav-

I ings in your eyes whan gas pressure is releaszad,

NMOTE

* The plastic bag is only intended to shield vou from the
E5Caping gas.

Hald the bag around the drill motor and briefly run the drill
metor inside the bag; this will inftate the bag with air from the
motor and help keep the bag from getting caught in tha bit
when you start.

_¢_ SPECIFIED COMPRESS

.m COLLAR

THE DRILLING POINT INDICATED
BELOWY IS EXAMPLE QRLY|
HEFER TO THE MODEL SPECIFIC MARNUAL

FOR PRECISE DRILLING POINT! DRILLING

FOINT
DRILL BIT

PLASTIC BAG

DAMPER LINIT

Date of Issue; Sep., 1988
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REAR SUSPENSION

On dampers with nitrogen gas filler valves, depress the valva
core 1o releases tha nitrogen and then remowe the valva fram
the shock absorber.

Point the valve away from yvou,

| - Always wear eye protection to aveld getting dabriz in
. yOuUr 6yes.

ASSEMSBLY

Assembla the shock absorber in the reverse ordar of
disassembly.

NOTE

= If the shock absorber does not have the regular pitch

spring. the spring should be installed in tha correct posi-

i tion. Aefer to the Model Spacific manuwal for spring in-
stallation direction.

. el

Hydraulic Prass Usa:

Compress the spring until the stopper ring can be installad us-
ing 8 hydraulic press.

Refer to the Modal Spacific martual,

Install the stopper ring in the groove in the dampar,
Be certain that the stopper ring is seated firmly in the groowve,

i » Failura to firmby seat the snap ring may causa tha shock
agyembly ta ¢come Bpart unexpactadly and laad to 2
serious injury.

+ Comprassing the spring more than necessary may cause

A loss of spring tansion.

Always use a Shock Absorber Spring Compressor to Comprass
the spring on dampers with a rod screwed into the upper or
lowees joint.

AW ARNING

.« tzeofa hydraulic prass to compress the spring can iead |
i to tha spring or shock absorber flying aut of the prass |
and causing 8 serious Injury.

Joint Installation:
Clean the lock nut threads before installing the lower joint.

Install tha fock nut on the darmper red and tighten it by hand as
full as it goes.

Apply alocking agent to tha threads.

Install the lower juint on the dampar unit.

Haold the lower joint and tighten the ek mut ta the specified
torgque.

CAUTION

i = Loopsening or remaving a staked fock nut may cause the
i shock assambly ta come apart unaxpectediy and lead to
a serious injury.

SPRING COMPRESS0R

ATTACHMEMT
L%*———_. HYDRAULIC PRESS

Il

SPRING

LOWER JOINT

L4t THREADS

SHOCK ABSORBER
COMPRESSOR
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REAR SUSPENSION

SWINGARM

Refer 1o the Made| Specific manual for each mode! for swing-
arm ramoval, disassembly, reassembly and inatallation,

INSPECTIOM

Aemove the chain slidar, ¢hair juide and brake torque rod (i
installad).

If the motorcycle is a shafr-drive type, remaove the rubbar bogt,

Check tha removed parts for waar or damage and replace if
necessary.

Check tha centar collar/distance collar, if installed, for wear,
scoring of scratches and replace if necassary,

PRO-LINK SUSPENSION LINKRGE

NOTE

+  Mark on the suspension linkage befora disassembly. The
cushion arm and connecting rod oftan have specific in-
stallation directicns and they should be installed proper-
Iy. They rmay interfere with the frame and/or change the
vehicle height unless installad proparly,

BEMDWVAL

Hermowve the fallowing:

+ HRear wheel.

= Bolts from the frama side of the connecting rod.
* Rear shock absorber [o0wer rmounting bolts.

* Bolts from the swingarm side of the shock arm.

INSPECTION

Check the shock arm znd connecting rod for deformation,
cracks or gther damage and replace as necessary,

CHAIN SLIDER

GHREASE FITTING

CENTER COLLAR

SHOCK ARM

LOWER MOUNTING BOLT

] ;'f
xl'__fz;g‘;_e'
1 ;-'-pf
PINCH BOLT . |
1 1
CUSHION ROD
ROURNTING BOLT
SHOCK ARM
CUSHION AOD
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REAR SUSPENSION

Check the pivot collars, dust seals, bushings andfor bearings
for wear or damage and replace if necassary,

Refer to tha Madel Specific manual for their replecement
procadures,

Hefer to the Model Specthc manual, if your motarcyele is
equipped with needle roller or spherical bearings.

INSTALLATION

Apply molybdenum disutfide grease to abl pivat polnts.

Pack the greasa fittings {if installed) with graage.
Resssemble the suspension linkage with care to tha proper in-
gtallation directiong and loopsaly tighten the pivot baolts.
Reinstall the suspension inkage assembily on to the frame and
tighten sach bolt to the specified torgque.

Refer to the Model Specific manual for the proper torgua
spacifications.

FINVOT COLLAR

o5

]

s /f‘
=y
5
i
Ty

DUST SEAL

SHOCK ARM

GHREASE FITTING

CUSHHON
ROD

PIWOT 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 i5 hest to raplace
tha frama with B new ohe when it is damaged,

® Generally speaking, plastic bady panets 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 suspensian, steering of rear suspension may damage the frame encugh o require replacemeant.
» Refer to the section 1B far front suspension and steering ibspactions.
«  Rofar to the saction 19 for rear suspension ingpection.

Abnormal engine vibration

« Cracked or damaged engine mounts

« Cracked, damaged or bant walded portions
» Bent or damaged frame

« Enging problems

Abnormal noisa when tiding ibanging or cracking}
« Damaged or bent enging mounta

+ Damaged weoldad points

+ Damaged or bent frame

Steers to one sida when under accelaration er daceleration
» Bent frame

« Bant fork

+ Bant swingarm

Date of Issue: Sep., 1988
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FRAME/EODY PANEL

DESCRIPTION

Maotoroyele, scooter and ATV frames serve asg a skeleton te which all other components are attached. Yanous farms aned in-
tensities of vibration and stress act against the frame from barh the engine and suspension when the vehicle is in uso. These
forces arn a major tactor in determining the final design of each frame.

The various frame designs can be classified inta ong of a few general categorias. Certain types are chosen For particular
medels according to their engine displacament, the use the vehicle is desioned for, serviceability, economic reasons, and
evan visugl appoal.

The material used for a frame is chogen Dy similar means. Gengrally . alurninum frames are resarverd gxclusively for sport typa,
an-read motercycles, usually of middle-to-large angine displacemant. Wirtually all ather frames are made of steal, Aluminum
alloys are lighter than steel of tha sama strength, but are bulkier and mare expensive to produca.

A wide variaty of tubing and pressed steel shapes as well az castings and forgings are combined to form the gptimal
framework for a particular model,

Mary of the earliest Honda models usad primarily a round steel tube frama.
Leter models up to 308 cc used a frama made mostly or entiraly of pressed steel plate,

Some of today’s frarmaes ara made almost entireby of raund steel tubing of various sizes and thicknesses. Others ara made up
mainly of sguare st2el tubing, Most aluminum frarme members are some farm of rectangular tubing, though a few pieces are
aguaere. The highest stressad rectangular aluminum members are often relatively complex extrusions designed to fulfil a
specific set of requirements. Mast aluminum and steel frames include some castings ar prassed steel sections in order to form
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 ias well as other variants) have different
strength characteristics in different diractions. When the maximum strength is required in a vertical diraction and the strength
in & horizontal direction is not as impartant, rectangular tubing with greater strength in the areas neaded is chasen. At times a
frame is lightened by changing the combination of the typas of tubing.

Thirwall ractangutar aluminum tubing is given a graatar strength by adding an internal stiffaning ribs and preducing it in the
form of an extrugion. Some madals use a special medified pentagunal or hexagonal extruded alurinurm tubing (with internal
strengthening ribsy in order to improve the frame member's strength 1o weight ratiq, its rigidity in one or mors specific direc-
tions, and in some cases, to allow a mora 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 angoing racing pregrams around the globe. As new knowledge is ganed through competition, itis combined with in
put from mon-competition testing and utilized in the construction of sach new generation of production machine.

STHthégE_S‘Ei RECTANGLLAR MODIFIED HEXAGOMNAL
EAKEET oo EXTRUDED ALUMINUM EXTAUDED ALUMINUM TUBING
RECTANGULAR TUBING

ROUND TUBING TLIBING :

_J‘_ » Ll L

©F " UD
= , o
& ® c

THEMNGTH EQUAL STREMGTH DIFFERENT
;SM ,QLL%MECT@NE DEPENDIMG ON DIRECTION MODIFIED PENTAGDNAL
OF FORCE APPLIED EXTAUDED ALUMINUM TUBING

The frame also serves to absorb wvibration from the angine and, to some degree, from the road surface. The difference in basic
frame structure is determined acecording to the engine type and the type of use the maching is designed for.

Twao only slightly different frame designs may have significantly different vibration absorbing or generating characteristics
which make one design correct and the other unsuitahle, even with the same engine installed. Therefore, the particular frame
structure a machine ends up with is chosen according to the engine type and by the spacific use the machine is intendad For,
in osdar 1o pravent unpleasent vibration 1o the rider and premeature fatigue to structural members,

Frames are classified as follows, accordmng 1o differences in basic sructure.

Cate of Issue: Sep,, 1988
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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 steeal tuding,

This basic frame design is used mainly on scooters and some
of Honda's early metorcycle designs, This type of construction
allows added freedom in the overall design of the vekicle and
relatively #conomical productian,

DIAMOND FRAME

The lower section of the down tube 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 diamane Trame is used mainly on small and middfe-zize
vahicles dus to simplicity of the structure, light weight and ex-
vellent serviceahility .

SINGLE CRADLE FRAME

The singie cradle frame has one down tube and one main pipe
at the front of the engine. The frarme structual matarial sur-
rounds the engine. This frame is mainly eppliad to off-road
wahichas, light waight, and middle-size on-road sport type
wahickas due 1o light weight, greater strength and ease of
serviceatulity.

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
remaowved 1o facilitate engine removal on some models,

Thiz frame is mainly used on larga displacement on-road
motarcycles.

i

.- d i‘-_.—_
A

N j:':
. :fil

S

b

w
1%”\:%" "\4\

!
I

MAIN PIPE

DOWMN TUBE

DOWMN TLBES

MAIMN PIPES
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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 crass-sectian tubing as a
structural material provides a greatar strength n the direction
of stress. The sub frame can be removed to imprave the sar-
vice access on some models. This frame is mainly used on
sport type on-road motorcyeles,

INSPECTION

Visually check the frame for damage or bent tubes and
components.

Syraighten the handiebar and check the alignment between the
front wheel and rear wheel.

If the rear wheal doss not align with the front, check that tha
drive chain adjusters are adjusted correctly,

If the above rear wheel leans to either side whan viewed from
abova, chack whethar the right or left arm is twistad or bant
frorn the horizontal viewpoint of the arm saction of the
swingarm. In the same way, check the alignmant of the rear
shock absorber mounts {on dual shock models),

Apply panatrant to inspect the cracks.

WOTE

| » Refer to the pengtrant manuofacturer's  ingtruction
manyal far propar use and inspection procedure,

If eracks appear in the paint on the framg, inspect the araals)
more clasely to find out if the frame material itself iz crackad.

SUE FRAME

&
v BENDING

CRACKS CRACKS
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21. ELECTRICAL FUNDAMENTALS

SERVICE INFORMATIGN 21-1
BASIC ELECTRONIC KNOWLEDGE 21-6
ELECTRICAL SYMBOLS 21-13

BASIC ELECTRICAL DIAGNOSTIC
METHODS 2114

This chapter iHustrates the safety precaytions apd the basic knowledge required for sarvicing electrical systams, Othar
chapters related to electrical systems do not contain the basic information presented in this chaptar. Read this chapter
thoroughly in order to understand the basic safety procedures and diagnostic methods bafore giarting any sarvicing.

SERVICE INFORMATION

8 Connect wites only with wires of the same colar.
Howewer, in the faw instances when wires witht dif-
ferent colors ara connected, there io always a colorad
band near the cannector.

W Connect connectors with the same colared connactors,

8 Cn wires with stripes, the stripe color s indicatad aftar
the color of wirg,

BLACK,

GREEN TUBE

WHITE/RED WIRE

BLUE

MW Disconnact the nagative cable of the bkettery before
working on any efactrical companent.

M Do not let the tool contact the frame when disconnegct-
ing the cable.

B When maasuring voltage and resistance of Wire tar-
minals using testers; insert the prabes from tehind the
connector. For water-proot connectars, insert the
probas from the front to avoid opening the wire
terminal.

TEST PROBES WATER-FROOF CONNECTOR

M Connact the positive tarminal first when connecting tha
battery,

W Coat terminals with clean graase after connaction.
Make sure the protective cower ig mecurad on the
terminal.

B After completing the job, check that alf tarminal pro-
tecters are placed correctly,

In
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ELECTRICAL FUNDAMENTALS

B If a fuse blows our, dlagnoze the cause and repair it,
Replaca the fuse with one of the carrect rating,

B Always separate the connectors with the ignition switch in
the QFF pasitian,

M Before separating the connector, check whether tha con-
nactar is of the push-in type or pull-up typa.

M For connectors with locks, push tha connestor in lightly
then unlock the lock before disconnecting.

B ‘When separating connectors, pull only o the conmectos -~
housing. Do ngt pull an the wires.

INCORRECT

J X

B Maka sure protectors completaly cover the cornectors,

CORRECT

Goon MO GOO0

O »

B Insert connectors alf the way .

B For connectors with locks, check that the lock is securely
fastened,

B Make sure that the harnesges are secured 1o the motarcycle

properly,

GOOD CLICK
_,/ LA ; ™.
NO GOOD = ‘

T x = Sl

W Before connecting comnectors, check that the pins are
straight and that all the wire terminals ara intact and tight,

B If a3 tarmingl i Gorroded, clean it thoroughly befors -
cannacting,

NGO GOOD

X

WO GOGHD

21-2
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ELECTRICAL FUNDAMENTALS

B Check for torn pratectiva cavers and oversized, loose fik-
ting. femals terminals before installation,

GOOD NO GOOD

B Aeplace damaged wires with new ones.

GO0OD WO GOOD

8 When installing a connectar, push it until it clicks inta placa.

M Check that connector protectars cover the terminals
completefy.

B Connectors with protectars facing up must have a drain
hoig.

GooD

& O

MO GO0

DR&4IN HOLE

M Secure wires and wire harnesses o the frame with wire
bands at the designated lacations. Install the hands £a that
enly the insulated surfaces contsct the wires or wWire
harnessas,

W Do net squeeze a wire against a weld gr the end af jts
clamps,

GOO0 NO GOO0
O X
_%__ ﬁ@‘

® Check that harnesses cannot come in contact with hat
parts aftar clamping,

MO G0N

B Frotact wiras and harmesses with at least twa layars of
slectrical tape or with electrical harness tubeg if thay ¢on-
tact e sharp edge o corner,

Pate of [ssus: Sep., 1988
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ELECTRICAL FUNDAMENTALS

# Check that the wire harngss is securely clamped at all
|ocations.
GOan MO SO00D

W T¢ unlock wire harnass or hose from a clip, use a
scravdrivar ta opan up tha tab. When locking the clip, press
firmly until it ¢licks. IF the ¢lip was removed from the frama,
replace it with new one,

DANYEH

B Check that the wire harmess does ngt interferg with any
moving or sliding parts after clamping.

MO GOOD

B Route wire harnesses (o avaid sharp Adges, cormars or the
projected ends of bolts and screws.

NG GOOD
-,
B Seat groammets in their holes properly,
MO GOOD
¥ Do not bend ar twist wira harnesses.
GOOD MO GOOD
f- ks

M Before using testers, read the instructions,
CAUTION

» Ba not drop parts containing semiconductors. Semicon-
' ductors ara fragile and sansitive 10 shack. Dropping a

é semiconductor could damage or destray it.

21-4
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ELECTRICAL FUNDAMENTALS

- B B caieful not Lo pingh or trap wires or harnesses under
iteme during installatian,

-, M Route wires and wire harness so that they ara not too tight

’ or loose when the handlebar is turned all the way 1o the
right or laft,

W Avaoid routing wires and harnesses through sharp bends and
arround tught cornars.

B Route harnesses 5o they ara najther pulied taut nor have ex-
casziva slack,

MO GOGD

Date of lssua: Sep,, 1988
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ELECTRICAL FUNDAMENTALS

BASIC ELECTRONIC KNOWLEDGE

All matter, whether solid, liquid, or gas, are a collegction of
mobapules, and each molecuta is made up of atems, Each atom
conzsists of a8 nucleus, which is made up of protons and
neutrons, and electrons which circle around the nucleus.
Elactricity MNows when thasa elactrons freely move outward
from their orbits, Some materials became conductors when
there are a lot of free electrons and soma become insulators
wihan there ara no free alectrons, ICis a well known fact that
when & piece of glass is rubbed with silk cloth, it generates
‘*&tatic Electneity”’ attracting a piece of paper towards it, This
happens because the free electrans in glass move into the silk
dug to the haat genarated by rubhing. As a result, the glass
takes on a positive charge and the silk cloth takes an a3
negative charge.

CURRENT FLOW

When a paositive charged material and a negative chargad
rnatarial are connactad with a conductor, free electrons flow
from negative charged tu positive charged material. This flow
uf electrons is caelled “‘electricity'’. For a lang time it was
thought that electricel current flowed fram the positive side of
the sourge to the negative side. When il was discovered that
electrons actually fiow the other way it was too late to change
existing publications on electricity. As a result, just for
convenignga, tachnical publications compromise by saying
that electrical vurrent flows fram the positive to the negative
side whila elactrans flaw from tha negatve to the positive
side,

It iz conwvaniant ta think of the flow of alectrical current as the
flowr al water,

The number of electrons passing any given point in a gircuit in
one sacond detarmings the current flowing through the circuit,
The amount of current flow is measured in “Amperes (A1

FREE ELECTHOMN

NUCLELS

GLasSs SILK CLOTH

FLOW OF CLURRENT

2 9 2 5 oegop
—
FLOW OF ELECTRON

Fr~
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ELECTRICAL FUNDAMENTALS

ALTERNATING CURRENT AND DIRECT CURRENT

All electrical components are supplied with either alternating
current ar direct current, abbreviated as AC or DC
respectively.

The fundamoental characteristic of the two currents differ com-
pletaly, and for the purpose of servicing, you need to have a
gond understending of these differences.

Alternating-current

Altarnating current (AC) changes in valtage valua and polarity
with time. AC current flows in ona direction until peak voltage
is reached and then drops 1o zero volis, AC current then
changes directian or polarity untit peak voltage is achisved and
again draps to zero and again changes polarity. From peak
pasitive voltage to peak negative voltage and back again to
peak positive voltage is known as a cycla.

In motoreycles, all electricity generatad is AC. However, AC
can be canvarted to direct current {DC} by ractification. The
DE current is then supplied to components operating on DC.
For example, some medels use DC for their headlights and
othaers use AC,

For headiights oparating on AC, tha lights turn off when the
currant flow is zerq, and then go back op sgain as the polarity
becornas reversed. This ON-OFF cycle is repeatad at a high fre-
quency (number of cycles in one secondl and is not noticable.

[rirect currant

Direct current is a current whose magnitude and directian re-
main censtant. Its form is shown ik the graph. Direct current is
abbreviated as OC. Matoroycle batteries, and household hat.
teries supply DC,

PC has the following characteristics as opposed to AC.

* D can be stored in batteries and discharged whean needead,
1AL cannot be stored)

» DC is capable of a large currant flow. (Good for starter
motars)

«  DC vottage cannot be stepped up or down. [AC can change
itz voitage by using a transformer]

D4— —@

ALTERMNATING CURRENT
P CYCLE

SALEN

TIME

>

1
~ ‘,
4 -
£l
oh\j \_/
)
e/ -
- -

',

e @

DIRECT CURREMNT

CURRENT

TIBAE
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ELECTRICAL FUNCAMENTALS

VOLTAGE

As iHustrated 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 diffargance betweesn the
two tanks.

This same concept applias to alactricity,

The pressure differanca, called the electrical potantial dif-
ference, causes currant 1o flaw through a circuit.

The pressure of the current iz measurad as voltage (V).

RESISTANCE

Ag everyone knows, water flows through a larger pipe easier
than a smaller pipe. This ¥ because tha smaller pipe provides
greatar resistanca. Similarly, electrical current flows through a
thickar wire [conductart more gasily than a thinner wire, The
resistance (imiting the flow of efectricity through a wire is
measured in Ohms ().

Resistance increasos as tha gize of wire hacome smaller and
longer,
This resistance value can be measured with an ohmmetar.

f- PRESSURE GIFFEREMCE
[HEIGHT DIFFEREMCE)

POTENTIAL DIFFEREMCE
IWOLTAGE|

EATTERY

——

THIN WIRE
[LARGE RESISTANCES

T
THICK WIRE
{SMALL RESISTANCE)
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ELECTRICAL FUNDAMENTALS

OHM'S LAW

The amount of current flowing thraugh a canductor in a closeq
ircuit is propartional to the valtage applied to the conductar,
The relationship betwaen wvoltage and current flow and
rezistance is known as Ohm's law.

Faor exempta, if & 6 @ resistor is connected to the + and — ter-
trinals af & 12 ¥ battery, the curient flowing through the
resistor can be caloulated by Ohm's [aw:

Current = Voltage + Resistange = 12+ 6 = 2 A

POWER

We use electricity to operate headlights ar starter mators, ar
wE convert it to haat,
The emount of wark required 10 do theze things is measurad in
Watts, Changing voltage {Volts] or the rate of currant flow
(Amperes] increases or dacreases electrical power output
{Watts].
The retationship is defined as;

W = El (Power = 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 turns on.

The path in which an electric currant flaw, is cailed & circuit.
©n Honda motoicycles, ssooters and ATYs, the ground wirg
of an electrical circuit is connected to the angine or frame.
Grounding the negative terminal is called a nenative terminal
groung type,

All Honda motarcycles, scooters and ATV share tho negative
ground circuit shown in the right diagrarm.

<OHM'S LAWS

VOLTAGE (E)
CURRENT b = ——— = =

RESISTANCE {RI

VOLTAGE = CURRENT x RESISTAMNCE
= § CURAENT = VOLTAGE =~ RESISTANCE
RESISTANCE = VOLTAGE + CURREMNT

Date of |ssue: Sap., 1988
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ELECTRICAL FUNDAMENTALS

Series circuit

A gerics circuit is an electric ¢irctiit in which the current flows
through one device into another, and then to ground., There is
only ane current path and the wvoltage is distributed by the
leads. The total resistance i) can be found by simply adding
all the resistances. ag. B = R1 + R2

Parallel circuit

A paralle| circuit ig an electric gircuit which has two current
paths, ane for the positive and one for negative, The devices
are connected across the two paths, The voltege on each load
iz the same, but the current branches out to each load. the our-
rant flow to each load can be caloulated agil = £ 571,12 = E
= rd

The total current (I} is the sum of all current fiowing to each
|oad.

DICDE

The dicde allows current to fiow in only one direction. Whan

current is flowing, there is a shight voltage drap across the
diode.

ZENER DIODE

Tha zoner diode allows current to flow in one direction similar
to the diode abova. When a8 certain reverse voltage is apphed,
current abruptly flows in the reversa direction, When the
voltage 15 reduced below the revarse voltage, current flow in
the reverss dirgction stops.

{SERIES CIRCUIT

IFARALLELE CIRCUIT)

DIDDE

—_— CURRENT FLOWS
INORMAL DHIRECTIOM:

.+ ————— CURREMT DOQES NOT FLOW
IREVERSE DIRECTIOMN)

Z2EMNER DIQDE

—————— NO CURRENT FLOWS
BELOW REVERSE VOLTAGE |

'_
=
il
% ®
o ¢
REVERSE VOLTAGE
E} 1
: &
CLRRENT FLOWS VOLTAGE

CURRENT FLOWS

ABOVE REVERSE VOLTAGE
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ELECTRICAL FUNDAMENTALS

THYRISTOR {GCR)

Thyristors hawve three terminals: anade, cathode, and gate.
Tha current flowing from the anode te cathode is said to be in
the positive ditection.

Like diodes, thyristors o not flow Cuerrent in the negative
diraction. Thyristors allow current to flow from anode to
cathade anly whan the thyristar is turned an.

The thyristor is turned on when a certain amount of valtags is
applied to the gate. This input to the gate is called gate waltage
or trigger woltage.

Onca the thyristar is turnad an, there s ne need to continuous-

|y epply voltage to the gate. and its characteristic becomas
identical to a regular diode,

SEMICONDUCTOR

The elactrical conductivity of semiconductors lies hetwesn
that of conductors and insulators.

Before understanding how thay wark in gircuits, you need 1o
have a basic knowlege af its characteristics.

Trangistor

& transistor has three terminals; emitter (E], collector {C, and
bas=a [B.

Thare arae two types of transistors: PMNP and NPN typea.

In PMP type transistars, when g positive voltage is applied to
tha emitter and negative voltage to the collector, almost no
current flows from the cellectar to the amitter. 1 tha amittar
voltage & raised slightly higher than the base voltage and 2
small amouwnt of current flows from tha emittar to the base, a
large amount of current flows from the emitter te the callectar.

B

ANODE A

THYRISTGR

) el

K. CATHODE

G GATE
- —— —-— N CURARENT FLOWS
— ———3 N0 CURRENT FLOWS

K

D..-—-—GATE VOLTAGE

— w CURRENT FLOWS WHEN
BECR 15 ON

MO CURRENT FLOWS

FMNP TYPE

TRANMSISTOR SYMBOLS

NPMN TYPE

E: EMITTER
G COLLECTOR
BH: BASE

BAZE CURRENT £

X
-]

©)

8

p/

T —
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ELECTRICAL FUNDAMENTALS

bn the MPM type, almost no current flows when a positive
voltage is applied to the collector and a nagative vaoltage to the
emitter. When a small current flows from the base to the emit-
ter, 8 large curvent flows from the collector to the amitter.

I this wway, the transistor resambles an amplitier in that the
amount of collector to emitter cwrrent is controlled by the base
currant.

Transistors also resemble switching devices. The transistar is
tuenad an, allowing collector to emitter currant 10 flow when
thare is basa currant, and turn off when no hage current exists.

Thermistor

In general, the resistance value of most matals, including cop-
per, increases as the temperaturs r5es, In contrast, tha
resistance of a thermistor decrases s the temperature risoes,
¥when heat is appled to a substance, the activity of its
maolecutas increases and prohibits the flow of free eloctrons.
This incregases tha rasistance,

Far tha thermistor, the number of frea alectrens ncreases as
heat is applied. In this case, the activity of tha moleoulas ro
lorger obstructs the flow of elactrans and the resistance
decreases.

BASE CURRENT

JUIHE

B_@

m\.._,/n

THERMISTOR SYMBOL

RESISTAMNCE —=

- TEMPERATLRE
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ELECTRICAL FUNDAMENTALS

ELECTRICAL SYMBOLS

The symbaols below ara the moat commaon type of symbols

used in electncal circuils.

Ahbrevigtions used in switching devices are as folliws:
NO {Normaly Openl: Switch is open at rest

MC (Normally Clogedl: Switch is ciosed at rest.

BATTERY COMNECTICN RLLTI TESTER MOTOR
@ Mo Yaltrmater Ohmmeater Ammeter
L Connectad | connection
e 8 = (M}
: T
° J
PUMP [ CONNECTOR CONNECTOR CONNECTOR EYELET TERMINAL
P= & of pin COLOR {Raund typet (Flat type]
— : — =/ = d:{b
F_arnale 12le | Female 508 1.0 gide | Female side Male side '
side side ]
IGNITION SWITCH IGRITION SWITCH S| TCH SWITCH SWMTCH .
{Cirguit symbol} (Wiring symbal) {Twa terminal) {Three terminal {Combination type)
@ typel Hi I I
P oo h —0 o T — HL
L
HERE ND NC o—2 o'o @ ?
| T T
FUSE RELAY {NO typel RELAY (MT typel LIGHT BULB GROUND
= . L
. N - Sl
i il
B DOUBLE = =
FILAMEMNT
THREE PHASE SINGLE PHASE FULSE GEMERATOR IGMITIDN COIL IGMITION COIL
ALTERMATOR ALTERMATOR | [Single typa) (Dual typel
Lj“%l Lj“;f:,.gl é =
SPARK PLUG RESISTOR VARIABLE RESISTOR | COIL | SOLENOID] (ep | CAPAC-
- ITOR
l AN — % :~ é L
1 il a2 1
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& HONDA MOTOR CO., LTD. 21 "1 3




ELECTRICAL FUNDAMENTALS

BASIC ELECTRICAL DIAGNOSTIC
METHODS

VOLTAGE MEASUREMENT

Measuring voltage is a fundamental methad of checking cirouit
components. The maasurement is conducted far the folowing
reasons.

"T, Ta check if vottage exists, A test light coutd be used.
2: To measurs the actual voltage value. A voltmeter is used to
detarmineg if electrical companant is operating narmally.

HOW TO MEASURE VOLTAGE USING
YOLTMETER

NOTE
"+ Make sure the ground surface 15 clean and free of pair;r
Llse a holt attached dvectly 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
probe ta the nagative end of circuit, The diagram on tha right
shows that the voltmeter registers the voltage across the light
hulb, Voltmeters are always connected in parallal, not in
SArigs.

Exampla 1

First study the circuit diagram.

If ight bulbs B and © do nat work, and A is OK, the malfunction
15 hetween the grounds at B and C and switch A,

If ight bulb A doss not waork also, the problemn is betweean 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 valtage at (17

2. If ng voltage is maasured at (1), check voltage 8t /2) in cage
of fatse connmection at connector A. |f voitage exists at 3)
and not at {1}, there is preblem in the connection at connec-
tor &,
if woltage rogisters at bath ) and (25, switch A should be
checked,

-~ VOLTMETER

& b

E

u||—-——11|||1||}——

CONMECTED IN PARALLEL
1GOA0)

D

i

™,
VOLTMETER

{
——m

it

CONMECTED IN SERIES

{BAD)
= &

;

YOLTMETER

®

LIGHT BULBE

f E—TNTT

WIRE HARNESS

BULE B BULE C

CONMECTOR B BLACK

BULB B|BULE C

At

I
I
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ELECTRICAL FUNDAMENTALS

2. M valtage at (1; and 2! do not exist, check voltage at i3 and

v im a similar manner,
If there is no voltage at {2 and 3, check wiring between ig-
nivion switch and battery.

» If there is voltage at (5 and 3%, check for @ broken wire or &

short circuit in the wirg harness, Exchange the wire harness
with a now one if necessary,

+ [f there is woltage at (40 and not at 51, then check for loose

connector B.

Exampla 2

Sametimes it i5 gasiar 1o diagnose 8 component by measuring
from its input terminals directly.

Here, the (+) probe goas to the positive input terminal and (-]
probe goes to the ground wire of the cOMmponent.

If no woltage iz measured, thers are two possible causes.

) Mo veltage at the positive input terminal.

(2% A looss groond wira.

Far 33, check for voltage between the input terminal leading to
the battery and ground._ Far {2}, check for continuity between
the green wire terminal to grovod.

Exampla 3

Voltage measuremant is frequently usad to check if 8 system
is working correctly.

For instance, if a light bulb blows put frequently, it needs to ba
checked with an AC voltmeter to see if an excessive voltaga is
apparent,

In thiz case, measure the AT vweltage of the light bulb tarminals
to gee if it is within the specified voltage range.

COMNMNECTOR B

e : ;
B ot i e W
N | {WIRE HARNESS( 4! (2 gy TION
&) connecToR A - ESWITCH
INES

T

I 0 oo

BLACK ﬁ}CDMPGNENT

{[1ih]

GREEN VOLTMETER

] —
|
|

LIGHT 3WITCH

WHITES
YELLOW

GHREEM

LIGHTING
Ol
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ELECTRICAL FUNDAMENTALS

MEASURING RESISTANCE

Along with valtage, resistance is another basic paramater for
diagnasing circuits and their componeants,
Fesistance is measurad for the Following reasons,
i1: To check if components are warking praperiy.
The resistance valua of 3 coil |8g. ignition cail] indicates if it
is normal er mallunctiening.
(' To check for a broken wire,
A continuity check indicates if a wire is intact ar broken.

How to measure resistance using an ohmmeter,

MOTE

+ Proper zeroing of the ohmmetar is necassary to obtain
correct measuremants, Touch the two probes and adjust
the ohmmater so that it registers O [ohms symhol].

Sinca the palarity of terminats is not important, either prabe
may be applied to the terminal, However, since diodes allow
current to flow in ong direction onby, the polarity is impartant.

Unlike when mesasuring wvoltage, it is necessary to disconnect
the carnponent from the circuit, |f resistanca is measured with
the entire circuit connectad, the ohmmeter will read a smaller
value than the coract value.

Similarly, if a circuit has branches, the connecter leading to the
specific branch needs to be disconnected in order to read
correctly.

CHECKING CaiL CHECK FOR BROKEM |
WIRES

LERD OHM ADJUSTER

Go0D BaD

e

WITH CONNECTOR CONNECTED—F
WITH CONNECTOR—R = R1
DISCONMECTED

COMMECTOR
R
%‘? &%ﬁz

1« A2
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ELECTRICAL FUNDAMENTALS

When the ohmmater is connactad in series, resistance values
ara large,

In the dizgram, measure resistance R1 by moving the proba
shown &t i1}, ta a ground,

Example

To check the CD| exciter cail, rasistance can be messurad at
(1) and (2, Measuring resistance at (1), automatically checks
far a broken wira {black/red} and for a bad connaction at the
alternator connacter, If the resistance is nermal at <3), (%) need
not ba chackad.

if () was checked first and correct resistance was measured,
there is still & possibility of & broken wire and loose connec.
tion. Thet weuld raguire more investigation 1o locate the fault,

If. while maazuring resistance at (1}, the negative probe is plac-
ad an the ground wire (grean), then the comnection ta ground
is ehecked as wall.

To check the operation of an exciter coil, place the probes as
shown in the diagram. If the resistance is normal, then the ax-
citer ¢oil, the wire connectad to the coil (black/red), and the
ground wirg (green} are all narmal,

If the resistance is far off the standard wvalue, check the
following:
1. Broken ground wire (grean)
Place a probe at i3 and measure resistance.
M 0! iz measured, then the green wira is properly arounded.
If e=(infinityl is measured, then a hroken wira {green| or
lopse connection at the ground tarminal is suspect.

—
(GREEN— — _EL;E}E}EEE._' BLACK/RED
=== | ===
]
| - N\ o
i F WIRE HARNESS
] |
! "
|
|
} |
| : COH EXCITER COIL
il
(-]
CDI UNIT
r BLACK/RED

F=——— — — — — — — = -

4
1
@iHUUND WIRE

GROUMD TERRIMNAL

N T
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ELECTRICAL FUNDAMENTALS

2. Faulty exciter coil
Disconnect the alternator connectior, compare the
resistance value at17) (maasurad on the previous page) and
at (1.

* If the twa values are not the =ame, a broken blackired wire
&1 |oose alternatar connactor i$ Suspect.

« [ both resistance values are the sama, hut net in the correct
range, the exciter coil may bo faulty.

3. Shorted wire or wire harness,
To =ea if the green o+ black/red wire is shorted, check the
contimgity betwaan different colored wiras. |f you hawve con-
tinuity betwean other wires, replace the wire harness.

MEASURING CURRENT

Current is not normally checkead during matareycle service pro-
codures. Though it is used for testing components, currant
Mmessurements ara not used for chacking continuity within
cifCuits.

How to measure cufrent wsing ammeter
Ammeter is cunnected in saries in the circuit and measures the
currant flowing through it.

Flace the @ (& in circle symball red prabe to the positive 2nd
of cireuit and © 12 in circle symboll black probe to the
negative end,

Make sura the current flow does not exceed the maximum
range selected.

CAUTION

* Placing the ammeatar in parallel, like a2 voltmeter, can
damage the ammeter from a current overflow,

» Connecting the ammetar batween the battery terminals
will damage the ammater.

" = Turning on the startar motar while tha ammeter is con-

E nected batwaan tha battery terminal and battary cable

EXCITER COIL
:/-.ﬁ-
SERIES COMNNECTION PARALLEL CONNECTION
1G000) IVWRONG)
= = o
L
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22. BATTERY/CHARGING/LIGHTING SYSTEM

SERVICE INFOBMATION 22-1  CHARGING SYSTEM DESCRIPTIONS 22-12
TROUBLESHOOTING 22-2 CHARGING SYSTEM INSPECTION 22-19
BATTERY DESCRIPTIONS 22-4  REGULATOR/RECTIFIER INSPECTION 22-21
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BATTERY TESTING/CHARGING 22-8  ALTERNATOR 22-26

SERVICE INFORMATION

+ The battary gives off explosive gases; keep sparks, flames, and cigarettes seway. Provide adeguate ventilatlon whan
charging ar using the batteries in an enclosad spaca.

= The hattery containg sulfuric acid {electrolyte). Contact with skin or ayes may cause savera burns. Waar protactive
clothing and a face shisld.
— If alectrolyte gets on your skin, flush with water.
— If alectrolyte gets In your eyes, flush with water for at least 15 minutes and call 8 physician immediataly.

» Elactrolyta is poisonous. If swallowed, drink large quantities of watar or milk and follow with milk of magnesia or |
vagatable cil and call a physician,

+ KEEP OUT OF REACH OF CHILDREN.

Always turn off the ignition switch before disconnecting any elactrical component.

CAUTION

+ Soma electrical components may be damaged if terminals or connectors are connected or disconnected whila tha Igni-
tion is ON and current is presant.

For extended storage, remove the battery, give it a full charga, and store it in a cool, dry place.
For a battery remaining in a stored motorcycle, disconnact the nagativa battary cable from the battery terminal,

Conventional Battery;
® Usa anly distilled water wn the battery.

CAUTION

[ . Tap water wiil shortan the zarvica life of 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 sngine
or nearky parts.

Maintenance Fras Battary:

NOTE
|_- The maintenancg frae hattary must ba replaced whan it reaches the end of its service life.
CALUTION I
+ Tha battary caps should nat be removed. Attempting to remove the zealing caps from tha calls may damaga tha |
bettery. )

- e i e me e . f—————— i

& Aefar to section 21 for basic glectrical sarvica and safety steps.

& Refer to saction 2 for battery fluid and specific gravity.

® Thiz section explains the basic steps for diagnosis and service. Rafer 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 conditions
contribute to shortening the *'life span™ of the battery, Even under normal use, the perfaormancs of batteries deterinrgtes
aftar 2 — 3 years.

& Hattery voltage may recover after battery charging, but ungdar heavy load, battery voltage will drop quickly and eventually
die out, For this reagan, the charging systam is aften suspected to be the problem. Battery overcharge often rasults from
problems in the battery itself, whith may appear to be an cvarcharga symptom, i one af the battery cells is shorted and
battery voltage doas not increase, tha ragulator supplies axcess voltsge to the battery. Under thess conditions, the aleg-
tralyte level goes down quickly.

& Before trouhleshgoting the charging systam, check for proper use and maintenance of the battery. Chack if the battary is
freguantly under heavy lead, such as having the headlight and taillight ON for long perieds of time.

& Tha battery 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 & naw battery with aelectrolyte will produce some voltage, but in order 10 achieve its maximum performance, always
charge the bartery. Alsc, the battery life is lengthened when it is charged.

#® ‘Whan checking the charging system, always follow the steps in the troubleshooting flow chart.

TROUBLESHOOTING

BATTERY OVERCHARGING

OUn combined, lighting/charging coil systems, check tha following areas. [A check is unnecessary for an independant lighting
and charging system.)

»  Headlight bulb: rating (Wattage too low)

 Broken output wire

*  Foulty headlight rasistor {Opan headlight circuit)

* Faulty lighting switch connection

* Brokan regulatorfrectifier ground wire or faulty connection

On & single phase, half-wave ractifiar, check the following areas.
= Broken regulatarfractifiar ground wire or faulty connaction

Cn regulatorirectifiers with a battery voltage feedback circuit, check tha following areas, (A check is unnecessary for a
woltage feadback type.}

= Chack if battery veltage is measured at vaoltage feedbeck line {black wiret. If nat, the protlam may be & broken voltegs
feedback line.

« Check tha vaoltage feadback line for a lowse connection at the ragulatarrectifier connector

On alternator with field coil, check the following areas.
» Continuity batwean field coil wire and ground.

If thara ara na problams in tha abowve areas, replace the regulatarfractifiar with a new one,

Date of ssue: Sap., 198.
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BATTERIES/CHARGING/LIGHTING SYSTEM

CHARGING 5YSTEM

Measure the battery current leakage (L
. test] lpage 22-16)

sak i— INCORRECT -~

CORARECT

hJ - e
Inspect the charging voltage ipage 22-191. | DVERCHARGED

v

NOT CHARGING

S |

Chack the voltage between the battery lina
and ground wire of regulatorirectifier (page
22-22.

L—-— CORRECT — -

—— ABNORMAL —- -

o L4 .
Check if battery voltage is measured at the
viltage fegdback line of regulator/rectifiar con-
nectar [page 22-22t, {For voltage feedback
type onlyl

—— INCORRECT —-»-»
1 ' ’
CORRECT

-

Check the regulatoriracsifier (page 22-2.1 l.

i I : —_—
iINCORRECT CORAECT
L]
* Sharted harness wire.
+  Faulty igniman swhitch,
— -+ Fyulty regulatorires
tifier,

Battery is failing.

Qpen circuit in wita harness.
Poorly connected connector,

Broken wire harnass,
Bad connector,
Faulty ignition switch

Check the resistance of the chasging coil at i |
the charging coil line of requiator/ractifier con- —— INCORRBECT
nector {page 22-22). :

CORRECT

l

Check the resistance of the lighting coil at the

Check the cHarginﬁ coil of tho Ellt‘ﬂrr'la.t(;-ﬂpage
22-264.

| T 1

ABMORMAL MORMAL

¥
Fogrly zconnected alter-
nator connactor.

Faulty charging cail.

lighting coil line of regulatorirectifier

{page 22-22). ro-—INCORRECT —=-
[For requlatorirectifier with AC regulator built
il
INCORRECT
i
- . Li
'_Measure the headlight voltage (page 22-23).
IFor ragulatorirectifier with AC regulater buik  —— CORRECT —e-
inl, '
— i
INCDI:HECT

| Chack the resistance of the headlight resista
| ipage 22-244, {For appropriate models onlyl

i
CORRECT

j— INCORRECT — v
. L
! Disconnect regulatorfrectifier from connector.
Test it according to the specification in the
Meodel Specific manual,
h [
NORMAL

’—— - ABMORMAL —-

i b

Check the chargingMghting coil af the alter-

nator {page 22-260.

i | _. — a
ABMORMAL NORMAL

¥
Poarly connected alter-
natar connector,

Faulty charging/!
lighting cail,
Faulty battery.

Faulty headlight resistor,

Faulty regulator/ractifior.

Faulty battery.

Cate of Ms5ue: Sep., 1938
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BATTERIES/CHARGING/LIGHTING SYSTEM

BATTERY DESCRIPTIONS

There are twa types of batteries used in Handa motorcyeles, scootors and ATVE: the conventipnal battery and the

Maintenance froe battery.

THE STRUCTURE Of A CONMYVENTIONAL BATTERY
TERMIMAL

FILLER CAP

MEGATIVE PLATE

SEPARATOR
GLASS MAT
FOSITIVE PLATE

Conventianal Battary:
This battery conducts electricity when the chemical action o
electrolyta (sulphuric acid) takes place betwean the two plates
llead peroxide end laad). The sulfate in the electrolyvia com-
Bines with the plate materials, forming lead sulphata Ibattery
discharge). By passing an electric current back inta the bat-
tery, the plates revert to lead peroxide and lead (battery
chargal.

Since the specific gravity of the elestrolyte (relative weight of

BREATHER

sulphuric acid as compared with an eguaf volume of water)
varies, the battary state of charge is detarmined by maasurirg
the elactrolyte’s specific gravity.

Vg
~ -

-~ -

—— -
[ awansnc S [ cURRENT

* The battery gives off explosive geses; keep sparks, SE =

flames and cigarettes away. Provide adequate ventila- S S E‘JEZLE;AJTF
tion when charging or using the battarias in an anclosad - | - e '

i EpAce. % % "~

i = The battery contains sulfuric acid lelactrelyte). Contact (B PLATE —Hm T &
with skin or ayes may causa severe burmns, Wear protas- (LEAD FEROXIDE] B £3
tive clothing and a face shield. 2 &
— I alactrolyte gats an your akin, flush with water. - —— A ECTROLYTE

— ¥alectrolyte gets in your eyes, flush with water for at

laast 15 minutes and call a physician immadiatefy.

* Electrolyte is poisonous. If swallowed, drink large quan-
titias of water or milk and foltow with milk of magnesia
or vagetabla ol and call a physician.

* KEEP DUT GF REACH OF CHILDREN.

Usa only diztilled watsr in the battery.
CAUTION

[ = Tap water will sharten the service lifa of the battery.

CAUTION

+ Avaid filling tha battery above the UPPER LEVEL lins to |
pravent an alactralyte overflow which could corroda tha |
anging or nearby parts. |

22-4
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BATTERIES/!CHARGING/LIGHTING SYSTEM

When yvau charge the lead!/acid battery, electrolysis breaks the
water down into its components, hydrogen and OxXygen,
Becauge of the generation of thase gases, you must remave
the filler plugs while charging the hattery.

The battary 15 equipped with a vent, usually routed overboard
into tubre, to rid it of the gases produced during normal use,

The battery i said 10 be overcharaed when an excess currant
is supplied 1o the battery, When the battery is overcharged,
volatile gas is emitted from the plates, andg glectrolyte
temperature rives. This tempatature rise causes more rapid
loss of water from the battary electrolyta. This watar lass and
tamperature rise will shorten 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
vharging and discharging cycles, tha water in the alectrolyte is
boiled off.

When the water is boiled off to the paint where the plates
biecome exposed, a white crystalline deposit forms. This pro-
cess i called suffation (lead sulfate).

The white crystalling lgad sulfate, unlike the lead sulfate pro-
duced by discharging, is difficult to revert to lead paroxide and
lead. '

This causes damage to the battary and shortens the battery
life. This can eccur not only when the electrolyts level is low
but also when the battery is disgharged for long periods.
Remember that the alactrolyte level goes down when the
water in the battary avaporates. Always add distillad water,
nat alactralyta,

Eslals]
EATTERY
CHARGER

OXYGEN GAS

[~
HYDROGEM
AL

MAKED PLATES

Date of Issue: Sep,, 1988
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BATTERIES/CHARGING/LIGHTING SYSTEM

MAINTENANCE-FREE BATTERY

Tha Maintenance.Free battery is a sealed hattery that requires no glectrolyts level inspection ar parindic refilling.

SAFETY WEMT FILTER

FILLER CAP

) PLATE
SEPARATOR

&) PLATE

Similar in design to tha conventional hattery, the MF battery produces hydrogen and oxygen gas. Howavar, tha plates are
designed not to canvert to lead complataly, (This state of lead is callad sponge lead.)

When the battery is overcharged and the positive plates produce ocxygen gas, the negativa piatas are not completely con-
vartad to laad. There is no hydorogen gas is produced.

The oxygen produced from the positive plate reacts with the active material (lead] an the negative plate, and produces water.
Therefore, the water does not need to be added (o MF batteries.

The MF batteries have safety valves; dasigned 1o apen up when excessive gas is produced, The safety valves close and seal
the battery again when tha internal pressure returns to normal. A ceramic filter is placed over the safety valves to prevant any
internal ignition of the gases produced,

* Electrolyte I5 poigonous.
» Explosive gas can véent out from a hattery when it is overcharged. For this reason, keep sn open flame or lit cigaratta
eway from a battery.

Use the electrolyte container designated for the specific battary,

CAUTION

': +  The MF battary life depends largely on the proper amount of alactrolyte being added at the starnt af service. |

NOTE

|_-... Avoid interchanging conventional and MF batteries, They have different charging compeonents. |

Date of lssue; Sep., 198L
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BATTERIES/CHARGING/LIGHTING S5YSTEM

MOTORCYCLES WITHOUT BATTERIES

Some motarcycles oo not have batteries in their electrical
aysrams. These models powar electrical component with the
electricity generatad by the alternatar, which is regulated by
an AC requlator. For components using transistors which re-
guire OC gurrent, a small rectifier |C0 powar unit) is wsad o
rectify alternator signals to BC and feed DC current to these
componants.

Voltage reguletor

To praovide a stable current without using a battery, a high
powar output alternator that feeds sufficient current at low
engine rpm 14 utilizad. If the altarnator continues supplying cur-
rent as the engine rpm incraasas, the axcassive currant may
burn out light bulbs,

To pravent this, the AC regulator maintains the output voltage
of the alternatar in the specified range.

Gome AC regulators have a protection cirguit built into the
alternator regulator circuit to prevent alrupt voltage increases
an cald engine starts.,

The cuarrgnt ganarated from the alternator flows directly to the
Ioads at voltage levals lower than the regulated voltaga valua.
&5 the enging rpm incraases, the requlator detects the rise and
directs current ta thyristor, shorting the altarnator outpot to
ground, Whan the alternator voltage goes over the spacified
voltage, the regulator cuts off the excess valtage, maintaning
& constant voltage output.

GG voltage unit

Afthough most electrical companants racgive AC current,
there ara systems such as the engine ail waming gystam
which require DC current to operate their transisters and LEDS.

Therefore, a cormpact and hight weight DC voltage umit
regulates the AC current to these systems,

There are systems and companents used specifically tor AC:
altarnating flash turn signals, whose front and rear signals
flash altarnately, and AC horn which use ebectrical circuits and
components dasigned for models without batteries.

AC REGULATOR

\ | =¥ 10 L0AD
D 1
:
|
I
I THYRISTOR
!
T
AN
; E , \ — TO LOAD
L REGULATOR
ALTERMATOR WITH PROTECTION CIRCLUIT

#

Je— JNREGULATED VOLTAGE
— ‘f:
‘J'

i 4
I REGULATED VOLTAGE

WOLTAGE (V]

ENGINE RP i

AC REGULATOR DC vOLTAGE UNIT

LED LIGHTIMNG CIRCUIT

—

INCICATOR

OIL WARNING
LIGHT (LED)

E_ SPEED
SENSOR

ALTERNATOR

Date of Issue: Sep., 1982
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BATTERIES/CHARGING/LIGHTING 5YSTEM

BATTERY REMOVAL/INSTALLATION
REMOVAL

Turn off the ignition switch.
Remowve the tarminal cover and disconnact the negative {—}
battery cable first, and then disconnect the positive (+) cabla.

e

Disconnacting the positiva {+] cable first couid causa an
accidental direct short betwaen tha two terminals whenp
the tool disconnesting the tarminal contacts the frama.
Tha spark could ignite er damage the battary.

TERKIMNAL A
COVER -

(+] TERMINAL .. | / .t} TERMINAL
=

POSITIVE Sm=— .  NEGATIVE |

BATTERY

For convantional batteries, always disconnect the breather
tube before removing battary,

NOTE

« Soma slectroiyta may remain in the breathar tube. —|

AN AR MG

+ Keep sloctrolyte away fram your ayes or skin while |

disconnecting tha battery braather tube. i

INSTALLATION

Be =sura to route the breather tube proparly on conventional
batteries,

AWNARNING

| = Take cars to prevent spilling electrolyte from the

i braather tube bacausa it can corrode components.,

+ Takm cara with tha braather tube. Pay attantlon to the
following points:

— Cannect tha breather tube securaly.

— follow the caution label and route the tuba
accordingly.

— Awvoid banding or squeszing the breather tube. Check
that tha kraather tuba has not been bent or squeezed
by tha surrsunding components. Failura 1o replace &
hant or 9queszed breather tube may isad to a pressure
Buildup that can cause the battery to explode.

Placze the battary inta the frame.
Secure the battery with tha battery holder.

CAUTION

* Improper installatlon may cause vibrations which !:an—_l

damaga the battery case. |

To prevent shorting, always connect the positive {+) cable
first.

After installing the battery, coat the tarminals with clean
grease to prevent corrosion.

EHEATHER TLUBE

22-8
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BATTERIES/CHARGING/LIGHTING SYSTEM

BATTERY TESTING/CHARGING
BEFORE USING THE TESTER:

+ Place the tester on a clean, flat and leved surface.

* Besure the work area is well ventilated, clear of flammable
materials, and free from heat, huenidity, water or dust,

= Always take the battary to the work bench/test araa — con-
tinually moving of the tester or aperation on an uneven sur-
face may shorten its service iife and reduce sensitivity over
a period of time.

NOTE

= Always claar the work area of flammable matarials 5ﬁch
as gaseoling, brake fluid, efectrolyte, or cloth towels
when operating the tester, tha heat generated by the

tester may cause a fire,

BATTERY TESTING

Use the following steps to remowe the battery from the
matorcycle:

11 Discannect the negative (—} terminal lead.

2t Rernova the battery holder,

3] ARemave the hattery cover {(when applicablel.

4] Diseonnaect the positive [+ terminal lead.

51 Aemave the battery breather tube [when applicablel.

Gl Pull qut the battery.

F1 If necessary, clean the battery terminals.

Sacurely connect the tester's pasitive {+) cable first — then
connect the negativa (-] cabla.

MNOTE

«  For accurate test results, be sure the taster's cables and |
clamps are in yood warking condition and that a sacure .
conneutlnn can be made at tha hattery.

Set the temparature switch to “"HIGH™ or “LOW"™ depending
an the ambignt temperature.

-;Ef_-':':::

E@@@@@@@Q BOYF (15°C) or luwer

HIGH:
BOSF (15208} or highwer
LOw:

Date of Issue; Sep., 1988
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BATTERIES/CHARGING/LIGHTING S5YSTEM

Push in the appropriate test button for thres seconds and read

tha gandition of the battary on tha mater.

WOTE .
* Be sure you’'ve selected the corract test vaetton that cor- |
responds to the battary haing tested — see the chart ' \t’
below. For the first check, DO NOT charga the battery = - 195t Buttons
before testing - Tast |1.Lr1__a_n "as is"" condition. ] g QOO0 @ @@. |
()
| Capacity —3Ah . 3B Ah—5Ah 8.5 &h—9 Ah 8.5 Ah— 15 Ah 16.5 Ah—30 Ah
Type YBI5L-C-1-2 | TB4L-B ¥TdL-12 12M9-4B-1 YB12AIL)-A | YE16B-A YB18iL]-A
YB3L-A " ¥YBAL-B-Ca | ¥T4L-12B | YBS|L]-B YB124-B HYB18A-A YEO-M1BL-A
YBEL-B ¥TEL-12 Y88-B8-CA ¥B9-B-Ca T¥Ti1Z2-12
i ¥YBEL-B-Ca | ¥TGL-12B | YBSA-A YE14L-A1 ¥TH12-12B
| YTHS-12B P YB14A-42 | ¥TH14-1328
CAUTION
+ To avaoid damaging tha tester, only test hattaries with an
amperags rating of less than 30 Ah.
* Tester damage can result from ovarhwating when:
— The test button i3 pushad in for more than three
saconds.
— The tester is used withaut heing allowad to ool for at
least one minute when testing more than one battery.
— Mora than ten consscutive tests are performed
without allowing &t least a 30-minute cool-dewn
period.
YELLOW
RED -1} GREEM
NOTE _ -3, -2} 1, 42, +3
- The result of a test an the meter scale is ralative to the
amp. howr rating of the battery. ANY BATTERY
READING IN THE GREEMN ZOMNE 15 OK, Batteries should
only be charged if they registar in the YELLOW or RED
zona,

EXAMPLE: Gold Wing batteries {YSE0-N18L-A, 18 AMP HOUM
using the 16.5— 320 amp. hour setting may read in the GREEN
2ona, but close to tha YELLOW [charge) zone. As long as the
meter reads in the GREEN zone, the battery is OF,

[ Battary Chack (Fust chack) |

T _—
 GREEN ) [ TELLOW RED
| Gooo | "CHARGE [ chance |
——
| Bariary Bhech (Secmd ciackt | [(Bartary ermch tSweand chachl |
- I i
{ oREEM ) [ vewow ) GREEN “RED
T | I T .
[_ soop_ | NO GOOD |+ [ soop ] RECHARGE | [ nocoan |*
e L cone :
[ Bamary Crach (Tricd chevhl |
I
(_GREEN ) { velow )
2l T 1.
*NO GOOD = Replace [[sooe | [ wogous |®
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BATTERIES/CHARGING/LIGHTING SYSTEM

BATTERY CHARGING

Bafors Oparating The Charger

+ Be sure the area around the charger is well ventilated, clear
nf flarnmable materials, and free from heat, humidity, water
and dust.

+ Clean tha hattery terrminals and pesition the battery as Far
away from the charger as the leads will permit.

* Do not place batteries below the charger — pases from the
batteary may corrode and damage the charger.

» Do not place batteries an top of the charger, Be sure tha air
wents are not bfockad.

* Always cleer ths work arsa of flammabla materials such
as pasocline, brake fluid, electralyts, or cloth towels
when operating the tester, or the hoat genaratad by the
taster may cause a fire.

1. Turn the Power Switch to the OFF position.

2, S8t the Battery Amp. Hr, Selector Switch far the size of the
battery baing charged.,

3. Set the Timer to the position indicated by tha Haonda Battery
Tester; RED-3, RED-2, ar YELLOW-1. If you are charging a
new battery, set the switch to the NEW BATT position,

4. Attach the clamps to the battary terminals — RED to
Positive, BLACK to Negative.

Connact the battery cables only when the Power Switch is
OFF.

e o

+ Connacting tha ¢ables with the Power Switch ON can |
produce a spark which could lgnite or axplode the '
hattery,

8, Turn the Power Switch 1o the ON position.

8. When the timer reaches the “'Trickle' positian, the charg-
ing cycle is complete. Turn the Power Switeh OFF and
diszonnect the clamps.

MOTE

» The charger WI” automatically smtch to tho Tr|ckle
mode after the sat charging time has elapged,

7. Retest the battery wsing the Honda Battery Tester and
recharge if neCessary using the above steps,

MNOTE

; » For accurate test results, lat the l:atter'g' cool for at !Eas‘t
! ten minutes or until gazsing subsides aftor charging. !

EXAMPLE;

‘IEN@—ELA -1

Amp. Hour Rating

BATTERY AMF HR,
SELECTOR SWITCH

LEwg A
Inmad aea T

dw 1 M| X

Set tho apprapriate amp. hour rating.

MEW TIMER
BATT e

-3

..7 RED

YELLOW ——=-{

Date of 1ssue; Sep., 1088
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BATTERIES/CHARGING/LIGHTING SYSTEM

CHARGING SYSTEM DESCRIPTION [ ALTERNATOR - —— 1
The charging system basically consists of the fallowing : i3 i e
COMmponeEnts, 1 . i
ﬂét-.;:j_w —e 5 =
—_— wy [
W 3 3
! i
el '
REGULATOR! j: - L
RECTIFIER - BATTERY' = =
Component name Funection !

Regulatarirectifier -

Alternatar .

Regulfates voltage sc that it stays within the specified range.
» Canverts alternating current 140 to direct current (DC),

A genarator producing current [AC) and which is powered by engine revalution,

Battery .

Stores requlated DC current.

ALTERNATOR TYPES

The ahternator consists of a roter and a stator.

The rotor consists of a flywheel made up of a serigs of
magnets and is usdally driven by the crankshaft.

The stator congists of 8 series of soft iron polas arround which
are wound coilz of wire.

When the engine starts, tha rotor rotates with the craenkshaft.
Whan tha qutar {ar innark care of the coil passes through the
magnetic feald, current s generated. This is called eleg-
tromagnetic induction, and other systems such as the ignition
and AL lighting systems genergtes powar under the same
principie,

In additicn, the rotor acts a safely wheel on the crankshaft,
smaaothing out enging pulsations at low engine rpm.

Parmanent Magnet Type

Thiz is the most comman type of alternator with the stator
placed inside the rotar. The permanent magnet 5 assembled
on the inner walls of tha rotor.

In ganeral, tha statar consists of sevaral coils producing power
far the charging, igniticn and lighting systems.

Current for charging the battery is generated by the charging
cail.

STATOA

22-12
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BATTERIES/CHARGING/LIGHTING S5¥YSTEM

Brushless Excited Field Coil Type

The altermators previously mentoned are located within the
engine. The alternator is psposed outside the engine hecause it
is aw conled. In genesal, the rotar speard is mudtiplied 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 structura differs fundamentally from the previous alternatar
in that it does not wtilize 8 permanent magnet. Instead, the
field coil magnetses the rotar and generates power as the
rotor passes the coil.

Excited Field Caoll Type With Brushes

Thiz type has a field coil placed inside the rotor.

Current flows through the brushes to the field coil and efag-
tromagnetically induces the rotor. This ganarator has a strong
magnatic forca, large output, and is small and light weight.

ALTERNATOR FUNCTION

Single Phasa Output Type

Since this type uses anly ona charging cail, the output valtage
is single phase AC wave.

The output freguancy warias dapanding an the number of
magnetz on the rotor.

Tha generator in the diagrem on the rnight bhas two pairs of
magnats, and its output has two cycles for every rotation of
the ratar.

The singls phase output type has & low output, and its small
size iz best suited for engines of small displacement and a
amall electrical load.

STATOR

STATOR
ONE ROTATION OF ROTOR
_
oureur | | |
_ W ONE CYCLE
15, . CHARGING COIL
R
"i;_E‘ =
\9 1 = |
e |5 : _/’
ALTERNATOR &Y MBOL

Date of lzgue: Sep., 1058
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BATTERIES/CHARGING/LIGHTING SYSTEM

Friple Phase Output Typa

This type cansists of three cails 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 1207 out af 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 etectrical loads, Depending on
how the coils ere connected, there are two symbaols for this
type, Servicing is the same far both types.

Most triple phase autput types are used in elagctromagnetically
induced type alternatar, which has a permanent magnet an the
rotar, The excited field coil type alternator feeds current 1o the
field cail to magnetize the rotar which then acts like @ perma-
nent magnet. The symbol for this type has a field coil alang
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 gluminum case has many fins for bettar heat
disgipation,

As the anging revalutions increase. the gutput valtage of the
alternator also increases. The function of the requlatarirec-
tifier is to keep this AC output voitage within a cartain range
and to convert the AC autput voltage to DC valtage — for
pawering various components and charging the battary,

Type of Regulator/Rectifiers

Regulator/ractifiars ara categorized as one of severa! types,
based on its method of regulation and rectification, The chart
below shows the different types of regulator/rectifiers.

F TRIPLE PHASE AC wWAVE

o

SYMBOL {

EA I
N

TRIPLE PHASE ALTERNATOR

CHARGING COIL

FIELD COHL

SYMBOL

Input AC wave form

Ragufication mathed

Yoltage feedback methad

Single phase Half-wawve rectification

Regulation mathod

Triple phase Full wawve rectification

Internal voltage feedback
Battery voitage faedhack

SCR shorted

Since tha input wave form is the same as the output wave
form of the alternator, refer 1o 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 rnethad)

This mathod usesa onby a diode to conwvert alternating current to
direct current. The dicde allows currant to flow in one direc-
tion anly. Thus when a single phase AC waveform flows
thraugh the diodg the negative voltage of the waveform is cut
off and the positive voltage draps slightly. As a result, the out-
put cansist of the positive half cycles of the input waveiorm,
Thus the signat is said to have been ractified: because anly half
cyclas arg Ytilized, this s called half-weve rectification.

Single phase half wave rectification is used in models with
small electrical laads,

Tha single phase half wave ractifier utilizes two voltage faed-
back mathads,

{Internal voltaga regulation method)

The right girguit is the most basic regulator cirouit,

Tha signal from the charging coil is half-wave rectified through
divde D1, which is inside the regulatorirectifier circuit, and is
then fed to the battary,

“oltage is reguiated by the voitags regulation gircuit and the
ECR tthyristor),

As the engine rpm (rotation per minurte) increases, the autput
of the alternator increases and that output is ractified by diode
D2. This singnal then goes ta the zener digde (ZD). Current
flows in the normal direction of the zener diode but does rmat
flow in the reverse direction until a certain amount of voltage is
applied in the reverse diraction. Then this voltage is raached,
the zener diode abruptly conducts currant in the reverse direc-
tion. Im this way, if the engine rpm increasez and a certain
voltage level iz appliad to the ZD, current is fed to the gate of
SCA which then turns ON.

When the SCH turns ON, the output from the aslternator is
ghorted to ground through SCR. For this reasan, if the ground
wires of the regulator/ractifiar are broken or paarly connected,
the battery becomes overcharged,

For afternators with the chergingflighting coil combined
icharging and lighting systems poward by the same coill, the
hoadlight lighting system aMfects the performanca of battery
charging. Since the input of the lighting system is taken from
the charging coil, if the load of the lighting coil is not stabie,
the charging of hattery will be unstable, Ta prevent this from
happening, when the headiight ara off, the output from the
charging coil is connected 10 a resistor equivalent to the im-
pedance of the headlights.

It is clear from abmowve that if the lighting cutput lines are broken
ar shorted, or if the switch has contact problems, the charging
system is adverzely affected,

OIIDE

H_

@ V\
\_/ \_/ RECTI:FY
@ oo
LIGHTING/CHARGING
COIL —= '———‘é{;—:——i -
i
01 I
|
T SCR |
. .
GATE =
| =
__
R HEGULATDH-’
J[RECTIFIER

VOLTAGE CUT QFF

REGULATED VOLTAGE
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BATTERIES/CHARGING/LIGHTING SYSTEM

{Battery]

Thig mathad is similar fo the meathod mentianad previpusly ax-
cept that the voltage regulation is done after the signal is con-
verted to DT a1 the input ©f tha battery. Since this method
regulates output voitage of alternator after it is rectified, its
charging is precisely controlled.

In arder o regulate the current going to tha hoadlight, thate is
sometimes a registor connected to the ground wire of the
reguiatar’rectifier 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 because when the ground wire
of the regulatarfrectifier is conmected ta ground, thae rasistance
AB becomes lwss than AC, thus less current is diverted to tha
headlight. In ordar to keep current flowing to the headlight
staadily, a resistor, whose value is greater than resistance bet-
wean AL, is placed batwean AD.

ISCR switching regulationfAC regulstor built in type}

This type is used for modsls with small displacement engines.
Uniike the type above, the SCR is usad for switching and the
ZD {zenear diode} is usad for voltage regulation.

The output of the alternator goes to the gate of SCR1 via the
DT valtage regulator. YWhan the voltage at the cathode of the
SCR1 is less than the valtage at the gata, it is turned O and
thus SCR1 conducts current to the battery, When AC autpug
of the alternator changes fram the positiva to negative, the
gate voltage of SCR1 becomes zern, hence turning OFF the
SCA1 and cutting off the negative signal to the battery,

The putput voltage is regulated by the ZD1 and the ZD2 which
turns QM {and shorts to groundt when the output voltage of
the charging ceil increasss bayand a specified value.

The regulator may evercharge the battery if the ground wirg is
broken or if there are poer connections at the terminals.

- — —

—_—

VOLTAGE o
_REGULATDHI

YQLTAGE
DETECTING

iWIFIE

3
1

3

A

AEGULATOR!

RECTIFIER

HEADLIGHT
SWITCH

REZISTOR

[
AfWMME

I

J
1

HEAD- DC wOLTAGE
uent | FEGULATOR  REGULATOR |
CATHODE

CR1
I.T — T 5. - 0
ALTERNATOR w  BATTERY
GATE
ANODE

ALTERNATOR

¢ r—
L,

p
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BATTERY
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BATTERIES/CHARGING/LIGHTING SYSTEM

AC ragulator function;

Tha AC regulator ragulates the veltage to the headlight, Thus,
NG resistor is requirad. When the negative output of the charg-
ing cail reaches a certain voltage, the AC regulator feeds cur-
rent to the gate of SCA2 and turns it OM. The SCR2 iz shorted
and a negative current to the coil requiates its output voltage,

Since the megative output valtage of the charging coil is not
usad far charging the battery, tha AL regulator has no affect
on charging the battery.

Howewver, since whap the negative autput of the cail is cut off
the headlight veoitage is also cut off, the AC regulator requlates
the output valtage to the headhght,

Singla Phase, Full-Wava Ractifiers

This type is uscd on medium engine displagement models,
Compered to the half-wave ractifier, the full-wave rectifier is
more efficient in using tha atternatar output for charging tha
battery.

In order ta convert the AC output of the alternator ta GC, the
divdes are arranged as in the right diagram, inside the
regulatorrectifisr, When the altarnator is positive the current
flows through 01 -+ battery — D2 = and when the alternator is
regative the current flows through D3 — battery — D4 shown
by the white arrow ond hlack arrow respectively,

In this way, the AC outpur of the alternator is converted 1o a
DC waveform. This circuit is called the full-wave rectifier and
iz gistinguished frown the half-wave ractifier.

Similar to the single phase half-wave rectifior, the full-wave
rectifier has a battery veltage feedback method and internal
voltage feedback method, The circuit at right uses tha battery
voltage feedback rmethod.

@FC HEGULATCI? T .

WAVEFORM OFD

AVE FORM
Inl=AW,

CUT OFF
¥

e

|§|[||+—
1 BATTERY

'_[:l

m\/\

|

Y
\_J

V) aviE

TATION

DC

?EEGULATDH.'F{ECTIFIEH
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BATTERIES/CHARGING/LIGHTING SYSTEM

AL Regulator

Meost mediurm engine displacement motorcycles have indepen-
dent lighting and charging coils. For these maodels, tha lighting
coil has its own indepandent AC regulator. The reguletor
detects the AC wvoltage of the lighting c¢oil inside tha
regulator/rectifiar and sharts out all excessiva output,

There are regulators which regulate both positive and negative
outputs and onas which regulate nagative gutput only,

Since thesa regulators have lighting and charging coills that
operata indepandently, avan if ane of the coils does not work,
the other is not affected.

Triple Phasa Full-Wave Ractifiar

This type is mainly usad in meadium and large engine displaca-
mant modals. The ractifiar is connected directly 1o tha three
phase alternator, This circuit has no lighting ced! but instead,
the battery feeds DC current to the lighting system.

The rectified wavaform of tha triple phase AC output s more
stable than tha single phase AC type.

Triple Phase Full-Wave Rectifiers With Fleld Cuoils

This type requlates the alternator output by the current flow-
ing through the fiald cail. The regulaterfrectifiar has a valtage
regulator for the field coil. The voltage regulator detects the
wvoltage at the battery and feeds current to the basze of tran-
gistor, turning it ON, When the transistor is ON, the battecy
feads currant through: ignition switch — field co#t — transistor
— ground. The fiald coil magnatizes the rator, and the alter-
nator generates power,

When the alternator reaches a certain woltage, the veitagg
regulator turns off the transistor and cuts off currant 1o the
field coil, hance the alternator stops generating power,
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EATTERIES/CHARGING/LIGHTING SYSTEM

The wvoltage ragulation is performed by a high frecuency
OM/OFF cycle of the alternator. When the DC valtage of the
autput wavefarm s measured by a voltmater, a value smaller
than the peak voltage iz measwred.

A broken wire in the figld cail in thig type of system will resutt
in insufficient 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 awitch, and disconnect the ground (-
cahble from the battery.

Connact an ammater between negative (—) terminal and
ground cable.

With the lgnltion switch off, measura the leakage currant,

NOTE

+ When meagsuring current using a testar, sat it to a larga
rangs, and then bring it down the range to an apprapriata
leval, Current Aow larger than the range selected may -
blow out the fuse in the testar. !

+ While measuring current, do not turh the ignition an. A
sudden surge of current may blow out the fusa in the
Tostas.

If current leakaga excaeds the standard value, a shorled circuit
i5 likely to exist,

Locate the short by disconnecting cornections one by ane and
rmeasuring the current.

CHARGING VOLTAGE INSPECTION

MNOTE

» Be sure that the battery is fully charged before perform-
ing this test. The amount af gurrent flow may change -

abruptly if not sufficlently charged. !
— For MF battery; use a battery whose voltage betweasn
its terminals is greater than 13.0 W,

i — For corventional battery, usa battery whose specific

: gravity is greater than 1.27 (20°C/68 Fi.

* + When the engine is startad using the startar motor, a
large amount of currant may flow from the battery tem-
porarity. Use the Kick starter to start the engine for
rmodels equipped with both a starter motor and a kick

' starter.

ON ' DFF

GROUND CABLE

Date of Issue: Sep., 1928
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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 terminals.

g rnnl_l
DIGITAL MULTITESTER 07411 - 0Q20000
Connect an ammeter between the terminals of the main fusc.

NOTE

.= If the probes ara conngeted in reverse order. the

i registered current flow direction when charging and
discharging the battery will ba reversed as well, Refer to
tha Model Specific manual for proper connection of the
multitester,

* Use an chmmetar that registers both positiva and
negative currant flow, An ammetar which registers in
anly one dirgction will measure QA for discharging.

NOTE

i = Although the currant could be measured when tha am-

meter it connected between the battery positive ter-

) minal and the positive Hcable, a sudden surge of current

i 1o the starter moter could damage the ammeter. Always
use the kick starer to start the gngine,

r Always turn the gnition off when conducting tha test.

Disconmecting tha ammeter or wires when curront is

flowving may damage the ammeter.

For maodels with no tachomster, connect

tachometer.

an engine

Turt the headlight QN {HI beam) and stant the engine,
Gradually increase the engine speed and maasure the charging
voltage at the spacified rpm,

NOTE

+ If the charging currant and voltage measurements ara
rormal when the battery 15 replaced with 8 new battery, ;
it is likely that the ariginal battery’s effactive life span

! has passed.

DIEITAL MULTITESTER 1
AMMETER |
& @
: ) FUSE
) | TERMINALS
RO |
o =
MAIN FUSE
CONNECTOR -
RECOMMECT  FUSE
1 TERMINALS
AMMETER
H — =,
& ki
7
cx i W,
TAFtTEFt
RELAY
SWITCH
4

22 -20

Date of lssue: Sep., 1988

€ HONDA MOTOR CO., LTD.




BEATTERIES/CHARGING/LIGHTING SYSTEM

For the fallowing conditions, the problem is most hikely retated
to the charging system. Follow the steps in the trouble-
shooting chart.

i1: Charging voltaga fails to increasze bevond battery terminal
voltaga and charging current is i the discharging direction,

{7 Both charging voltage and current greatly exceed the stan-
dard walue.

For sonditions other than the ones mentioned above, tha pro-

blem is most likely associated with an area other than the

charging systern, canduct the following inspaction and follow

the troublashooting chart.

{1 Standard charging vaoltage/current s reached whan the
gngine rpm exceeds the specified rpm.

« Excassive electric ioad due to tha use of light bulbs beyond
the specified rating.

» Tha raplacement battery 1s old or underrated.,

73 Charging voltage normal but charging current gbnormal

+ The replacerment hattery is old or Uaderrategd,

= The battery used was undercharged or overcharged,

»  Blown out emmetar fusze.

+ Ipcoeract connection of ammeater.

{3 Charging current rormal but eharging voltage abnormal

» Blown out valtmeter fuse, {Check for faulty fuse by O 1}
adjustment)

REGULATOR/RECTIFIER INSPECTION

Sarvice acoording to the troubleshaonting chart.

Since the regulator/rectifier is an electrical companent using
samicanductor devices, the compornent itself is not servicad.
Ingtead, the connector on the regulator/rectifier is checked.

Inspact the regulator/rectifier at the terminals of each
connector.

REGULATOR/RECTIFIER

REGULATOR/RECTIFIER CONNECTOR

!
[

IWIRE HARAMNESS SIDE)

REGULATOR/RECTIFICR CONNECTOR
WIRE HARNESS SIDE)

REGULATOR/RECTIFIER
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BATTERIES/CHARGING/LIGHTING SYSTEM

Items (wire colors)

Inspection I

Rattery wireired/white or red)

Check that there is voltage batwesn battery line (+) and ground line.

Ground wire {green)

Check continuity between ground and frama.

Voltaga detectian lina (black)
{external voltage detection typed

Check that there is battery voltage between voltage detection line {+) and
ground wirg when the ignition is QM.

Charging coil wire
frafler to Model Specific manualb_ _

Check that the resistance of the coil is within the specified ranga.

Charging/lighting cail wire
{refer to Model Spacific manual)

Chieck that the resistance of the coil is within the specified range. (Bacausa
the lighting systermn effects the rasistance valug, follow the steps halaw.]

For the charging/lighting coil icharging and lighting shared by
a singla coill}, disconnect the output connector When measur-
ing resistanes, The headlight resistance will be includad in the
ohmmeter meesurament it the connector is not disconrected.
UfF the headlight connegtor is connected, the ‘measurad
resistance will be smaller, because the resistance of the
headlight is connected in paralled.)

= For lighting svstams whose headlight connector is con-
nected 1o a rasidtor when the headlight is turned OFF, aither
disconnect the handlebar switch conmector or disconmect
tha lighting cutput line of the altarnatar, {Refer to diagram
at right.)

* For lighting systems that have a headlight ON and OFF
switch, Just turn off the headiight switch. [Rafer to diagram
at right.

+ Disconnect the auto-bystarter connectar if applicable. {Sea
diagram at right.)

If there is an abnormality in the diagnosis above, check the

fallawving:
+ Battery wire -+ Broken wire harnass frapair or replacel
« Ground wire — Broken wira harness Irepair ar replacel
« Charging cell wire [charging/lighting coil wira)

— Check the charging coil (charging/lighting
cail) of the ahernator

If the resistance walue of the altarnatar is normal (i the
resistance value measured by tha abhove method is different
from the alternator resistancal, check for a brokan or shorted
wirg harness betwean the regulatorfrectifier and alternator or
for poor connection at ahternator connector,

COMNMECTOR

OHNLEIER [Disconnected)

|
o
HEADL{GHT J%

REGULATOR/AECTIFIER
CONMECTOR

REZISTOR CHARGING/ALIGHTING COIL

HEADLIGHT
SWITCH (OFF}

COMMECTOR

BYSTARTER
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BATTERIES/CHARGING/LIGHTING 5YSTEM

UNIT INSPECTION

Provided that all inspections on the wire harness sude are nor-
mal and there are no loose connections at the regulatorirec-
tifiar connectar, inspect the regulatarirectifier unit by measur-
ing the resistance petwean the tarminals. [(Refer to Modet
Specific manual for specific data.)

MOTE

’i Resistance value will not be accourate if the probas touch
! your fingars.
'+ Llse the following recommended multitester.
«  Usjng another manufacturer’'s equipment may not allow
you to obtain the specified values, This is due to the
i characteristic of semiconductors, which have diffarent
rasistance values depending on the appliad voltage,

SPECIFIC MULTITESTER:

— 074110020000 (KOWA Digital type)

— KS—AHM—32—003 (KOWA Digital typs; USA only}
-~ O730B—0020001 {SANWA Analague typel

REGULATOR.-RECTIFIER

— TH—5H |K{OWA Analngua type}
 Select the following range.

SANWA, Taster: kil

KOWA Taster: x 100 {}

v+ Anold, weak multitester battery could cause inaccurate
raadings. Check the battery if the multitester registers
incorractly.,

* Whan using the Kowa mulitestar, remember that all
readinga should ke multiphed by 100,

Replace the regulator/rectifier unit if the resistanca value be-
twesn tha tarminals is abnormal.

HEADLIGHT VOLTAGE INSPECTION

Heguiator/Rectifier With Built-in AC Ragulatar:
For a regulatorfrectifier with a built-in AC regulator, measure
the headtight lighting voltage.

CAUTION

+ Failure to measure the headllight voltage may lead to |
plactrical damage of lighting components,

HEADLIGHT

If the modsl is not equipped with a tachometer, connect an
engine tachometar,

Rermave tha headlight and start the engine,

Turn the headlight an Hi-beam.

With the headlight wires still connected, measure the
headlight lighting valtage between the terminals connected to

blue {+} and gresn {— wires,

Gradually increase the enging speed and read the voliage at
the spacified rpm.

Refar to Model Specific manual for sarvica data.

Diate of Issue: Sep., 1958
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BATTERIES/CHARGING/LIGHTING 5YSTEM

Select the AC range on your multitester. [AC current flows to
the hegdhghtt,

se the specified multitester. The measured headlight-
reguisted voltage may vary depending on the multtester usad
because of the characteristics of the output waveform.

SPECIFIC MULTITESTER:

— 07411—-0020000 {KOWA Digital typel

— KS—AHM—32—003 (KOWA Digital typa; USA only)
— 07308—0020001 [SANWA Analogue typel

— TH—GH [KOWA Analogue typel

Resistor Inspection
For models with headlight resistor or an auto bystarter,
rmaasure the resistance of the resistor.

AC Ragulator Typa:
RESISTOR

NOTE

| » This sagtion explains the inspaction procedures for
models which have an indapandent lighting coil powar-
ing the headlight system.
- For models with combined lighting and charging cail,
refer 1o the regulatorfrectifier inspection sactian.

HEADLIGHT WIRES

For modals not aquipped with tachomategr, connect engine
tachometer.

Remowe the headlight as shown, start the engine, and switch
the headlight on Hi-beam.

With the hesdlight wirgs connected, measure the headlight
lighting woltage between the blue {+) and grean (=) wirg
tarminals.

Increaze the engmne specd gradually and read tha woltage at the
specified engine rpm. Refer to the Model Specific manual for
service data,

Select the AC range on your multitester. [AC currant flows to
the headlight).
Use the specifind mulitester. Tha measured headlight-

regulated voltage may vary depending on the multitester usad
becausa of the characteristics of the gutput waveform.

SPECIFIC MULTITESTER:

— 07411 - 0020000 (KOWA Digital type)

— K5—AHM— 32— 003 (KDWA Digital type: USA anly}
— 07308 —-0020001 (SANWA Analague type)

— TH—-5H (KDWA Analogue type)

2 2—24 Date af Issue: Sep., 193L
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BATTERIES/CHARGING/LIGHTING SYSTEM

If the headlight lighting voltaga is abnarmally high, ¢hecl

the alternator canmectar and the alternator unit,

If thera is na headlight lighting voltage, check the following

Argedy,

* Loase or poor contact at @ conpection in the lighting

circuit.
» Continuty test for dimmer switch,
= AC regulator.
= Lighting co# in tha alternator,

AC REGULATOR INSPECTION

After checking that tha connectors have no laose or poor ¢on-
nections, inspect the alternator unit by measuring the
resistance between the terminals. (Refer to the Maodel Specific
manual for service data.]

MNCOTE

your fingers,

Resistance value will not be accurate if the prabes tUUIZIIH—‘

Uzse tha following recammended multitester.

Using another manufacturer's equipment may not allow
you to obtain the specified values. This is due to the
charactaristic of semiconductors, which have different
rogistance values depending on the applied voltage,

SPECIFIC MULTITESTER;:
— 07411 —-0020000 (KDWA Digital typel

— KS5—AHM 32— 003 [KOWA Digital typae: USA only}

— 07308--00200061 (SANWA Analogue type)

— TH—5H (KOWA Analague typel

Solect the following range.

SANWA Taster: k{1

KOWA Tester: x 100 i}

An ald, weak multitester battery could cause inaccurate
readings. Check the battery if tha multitester ragisters
incarrectly.

When using the Kowa muMitester, remember that alf
readings should be multiplied by 100,

If the resistance beatween the terminals is out of standard
value, replace the regulator with 8 new ane,

A8 REGULATOR

Date of lssue; Sep., 1988
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BATTERIES/CHARGING/LIGHTING SYSTEM

ALTERNATOR

CHARGING (CHARGING/LIGHTING) COIL
INSPECTICN

NOTE

* |t is not necessary to remowve the alternatar from the |
angina, |

Dizconnect the aiternatar connector and check continuity be-
twean the wires,

{A} For singla phase coilg whose end i3 grounded, maasure the
rasistance between output line and ground, [If the
mesgsurad valug is not correct, check the cantinlity be-
twean stator ground wire and ground, and betwesen
ground wire of alternator cover and graund. b

{8] Far coils with two ocutput lines, measure resistance ba-
twaan tha twa lines. Chack that there is no continuity bet-
wean engine ground and the output linas,

{C] For =ingle phase. combined chargingflighting coils,
maasura the resistance at the charging output ling and at
lighting output ling.

{D} Far thrae phase cails, measure resistance betwesan each
output line, and check that there is no continuity between
each output ing and groond,

If tha resistanca valuas are much rger (=] than the spacified
value, replace the stator,

if 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 oil spilling aut.

Hold the fhywhesl| rotar with a holder and remova rotor bolt,

UNIVEASAL HOLDER
ROTOR HOLDER

07725— 0030000 or
207 I25—- 0040000

CAUTION

= Chooge tha corract holdar. Using the wrong t;:u.:..'-l may
damage componants. Refar to the Model Spectfic
manual for the corract holder.

s =T

()
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BATTERIES/CHARGING/LIGHTING SYSTEM

Insert flywheel puller into the rotor and remove the rotor,

T OTOGL I
FLYWHEEL PLILLER
ROTOR PULLER

077330010000 or
Q7733— 0020001

Ta remove the rotor, serew in the attachmant, hold it securely
with a wrench, and then screw in the puller shaft,

CAUTION

+ Strong hammeting on tha puiler shaft may damage the
rator.

+ Always use a holder and a pullar to remove the rotor. Do
not try to ramove the rotor by hammaering directly an i.
The crankshaft or componants could be damaged.

Hemaove the woodruff key with care not to lose i,

STATOR REMOWVAL

Discunnect the altermatar connector,

Remowve tha bolt or screvw on the alternator cover or angine,
Famaova the stator.

Stater bolts are often securod with locking agents. For this
reason, use an impact driver.

AT TACHMENT ]

WOCODRUFF KEY

CRANKSHAFT

STATOR

Data of Issue: Sep., 1988
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BATTERIES/CHARGING/LIGHTING SYSTEM

STATOR INSTALLATION

Mate the direction of stator, and install the stator on the
crankcase.

Apply a locking agent to the bolt (or s¢rew) threads and
tightan it ta the specified targque,

CAUTION
+ If the stator bolt becomes loose, it may come into con- |
tact with the rotar and cause damage. |

HAoute the stator wire correctly on the crankcase caver,

NOTE

+ Route tha stator wirg 50 that it does nat come into con-
tact with the rotar, :

* |f there is @ wire clamp or clip. secure the wire with i1,

* Apply sealant to the grommet groove to prevant il or |
water leakaga.

ROTOR INSTALLATION
Clean tha taperad portion of the crankshaft.

If the rotor is installed with dust or ditt on the taper, the taper
will not maka secure contact with the rotor and there will be
axcessive forca on the woodruff key,

Insert the woodruff key into the key groove in the crankshaft.

Set the rotor groove to the woadroff key and install the rotor
o the crankshef.

Tighten the rotor bolt {or nut} with your fingers.

CALTION
+ Bafore inatalling the roter, check that no nuts or bolts are
magnatically aitached to the rotor, Installing the rotor
with anything attachad to it ¢ould damage the statar
coll.

Hold the flywheal rotor with a hokder and tighten the balt (put)
to the specified torgue.

L STATOR

ETATOR

WOODRUFF KEY

CRANKSHAFT

HOLDER (Use the sama haloler used
to remove Totor bolt)

— ==

R | . AR S WL L
e
= L e
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BATTERIES/CHARGING/LIGHTING SYSTEM

Bafora bolung an the crankcase cover, check that the wiras
are not piiched.

Install the crankcass cover onta tha angine,

CAUTION

*  Uze the crankcase {white metallic} ground bolt to engure
continulty between the engine and crankecase cover. (All
ather crankecase bolts are black.! The white bolt must ba -
groundsd propary to allow the elactrical system to
oparata normally,

NOTE

+  For reassembly, install the white metalfic bott in the case
hole with the unpaintad seating surfaca.

Wire shouid not be pir'-lched

R

WHITE METALLIC BOLT

Date of Issue: Sep., 1988
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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 SYEBIEM.

# The CDI unit and transistorized ignition system use an alectrically cantrolled ignition timing system.

Mo adjustments can be made ta the ignition timing.

For multi-cylinder angines, a rough diagnosis can be made by idantifying the cylinder whase spark timing is incorrect.

# The COI unit and the transistarized upit may be damaged if dropped. Also, if the connectar is disconneacted when current s
flowing, the excessive valtage may damage the unit. Always turm off the ignition switch before servicing.

A faulty lgnition system is often related io poatly connected connectors, Theck thase connections before proceeding,

For models with an etectric starter, make surg the battary is adequately tharged. Using the starter motar with a weak bat

tery results in a slower engine cranking speed as well as a weak spark at the spark plugs.

Lise spark plugs of the correct haat range. Using spark plugs with an incorrect hoat range can darmage the engine,
Refer to chaptar 2 far servicing spark plugs.

TROUBLESHOOTING

The diagnostic steps presented hare are general methods of troubleshasting the CD) and transistorized units.

The steps and methods used in diagnosing may differ depending on rach model. Rafer ta the Madeal Specific service manual
for details concerning the ignition system.

Mo spark at spark pluys. (CDI unit)

Replace with known good spark plugs, conduct
the spark plug test.

SPARK ——= + Faulty plugs.

|
MO SPARK

Check far poorly connected or loose spark plug
wires. |f lonsa, screw spark plug cap securely in- |
ta the spark g wire,

SPARK ———= » Lioze wires.

MO SPARK
o L B E
" Check for loose or poorly connected COI er!f1t. SPARK - ' Poorly connected GO unit connectar,
Correct it and conduct the Sp_ark plug tast again.
. & !
N SPARK
cant'd

Date of lssue: Sep., 1988
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IGNITION SYSTEMS

corr’d

Disgonnect CDI wnit connector and check
related circuit at the ¢onnector.
Measure resistance of the sscondary coil (see

TRICDI tester (except USA).

| Paga 23131 e = |
ABNORMAL NGF;MAL ABNORMAL
L _ ! « Faulty COM unit.

" Chack companants individually. ¥ - . .

Compare results with the measured value ‘ Check ignigon coil using “'FULL-TR/CH™ tester

above. [except USA).

NORMAL (If measurements differl ABNORMAL ND SPARK
[Same megsure-
+  Poorly connected component Connactor. mentst +  Faulty {or shorted) ignition coil.
« HBroken wire harness between unit and
COMmpHonS i, *  Faulty related components.

No spark at all plugs. (Faulty Input system) <Transistorized ignition systam’™

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 loose or pooriy connected spark unit
ponry P —— ABNORMAL —=r  Poorly connected cannectar.

. Gonnactor.

NORMAL
¥

Chech if battery voltage is measured between
input lime {for the battery] and ground wire of the
spark unit with the ignition switch ON and the
enging stop switch at AUN.
I
BATTERY "JDLT*AGE MEASURED

WO WOLTAGE —#+  Faulty ignition switch or gngine stop swilch.
+ Broken wire harness

Measure pulse genarator resistance at the con- —— ABNORMAL —=| Check the pulse generalor 1see page 23-16).
nector. | I B
kel i NORMAL ABMORMAL
MORMAL
¥

-

 Faulty pulse
gEnerator.

!Check the spark wnit using “FULL-TR/CDI
. tester {except LISA). - Loose or poorly connected connadctors.

[ » Broken wirg batween pulse generator and unit,
ABNORMAL

« Faulty spark unit.

Date of lssun: Sep., 198E
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IGNITION SYSTEMS

No spark at elther ignition group. <Multi-cylinder vansiztonized ignition system:>
+ lfthere is no spark at eithar group, the problem is suspacted in tha primary coil gide of the ignition system. {i.c. FyrTition Cail.

unit and ignition cail circuit.). Howavar for models with several spark units where each fires its own group, faulty mput
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.
o . A - N Ciscannect igniticn coil and check the u:ni-l- (588
Cand spark test on th od iticr . At
anduct spark tes e good ign c_g::-_nl I——EPA —i page 23.13
I o I
WAL ABN
ND CHANGE NDF; QRMAL
(Mo spark at &ither group) » Poorly contact of + Faulty ignition coil.
primary coil wira,
i Measure resistance of the ignitian primary coil at ouT OF ) L
i_the spark unit connectar ——STANDARD —+ Poor contact of primary cail wire.
P - — VALLUE = Broken wire hetween ignitian coil and unit.
NORMAL
o _l ) - ) ) B i
Measure resistance of tha putse generator at the | ouUT OF !‘lﬂe.ﬂs_.ure the resistance of the pulsa generator
spark unit connector —— STANDARD —| individually (see page 23-16].
- VALUE Compare with previous results.
I [
NORMAL ABMORMAL
* Loose arpoorly con-  +  Faulty pulsa
MORMAL nected connectors. generator
* Broken wira he-
tween pulse
+ generatar and unit

Check parfarmance of spark unit with “*FULL-

TRCOF" tester (except U.S.A.] (see page ABNORMAL —s-=  Frulty spark unit.
2317}

Ma spark at one plug. {Trouble in secondary coil side) <Multi-cyfinder transistorized ignition system:
» For models with independent coils for each cylindar, the aroblem is suspectad on the primary ¢oil side. Rafer to the above
flow chart. {Me spark at either igeition group)

Fer double ignition cail {one cail igniting two spark plugs), faulty spark plug is most likaly.

Replace (suspected bad sperk plugs) with
known good spark plugs, conduct spark plug
test.

SPARAK—=+« Original apark plug no good.

[
WO S*F'AFIK

Put the spark pleg cap on and measure

rasistance of ignition secondary coil, NDRMAL—-#-| Condyct spark 1ast an good ignition caoil. -
{582 page 23-12}. o i -

| SPARK
ouUT OF STAI‘:DAHD VALUE
Remowva the spark plug ca.p.ur spark glug wire, QuUT OF
and measure the resistance af the ignition ——STANDARD —#-. Faulty ignition coit.
sacondary coil, VALLE
il et —
HORMAL

¥ .
* Poor contact of spark plug wire
« Faulty spark plug wira or Faulty spark plug cap

Cate of Iseue; Sep., 13488
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IGNITION SYSTEMS

SYSTEM DESCRIPTIONS

Most motoreyeles use electrically cantrolled ignition systems, These ignition systems can be divided into two types, dapen-

ding on how they operate,

Marmaly, thara is the COI and the transistorized type, Although their function s the same, the way they operate is differert. In
order to service these systems, one neads ta undarstand their basic eperation. Since both contrel their ignitign-system cam-
panents electrically, there is no mechanical wear, and periodic maintanance and adjustmant is UNNECESEaMY.

CDI

The term CO is on abbreviation for “*Capacitive Discharge Ignition.'” The CDI praduces guizk and stable secondary veltage
and is resistant to spark plug fouling. It is also degighed to merease its secondary voltage as rpm incraases. The SO is used

mainly on small engine disptacement modeis.

Qparating Principles

As the alternator rotor turns, current 18 induced in the alter-
natar (exciter coit. This current {ACH is fed to the SO unit with
avoltage of 100 400 volts. This AC currant is half-wave rec-
tified hy a diode and is storad in tha capacitor inside the CDI
unit,

When the engine s turned off, the currant induced by the ex-
citer coil is shorted to grownd, thus cutting off Gurrent ta the
capacitor and turning off the spark,

The capacitor cannot discharge until the SCR is turned QN,
The S3CH is twrned ON as the pulse generator sends pulses to
the trigger circuit which, in turrt, feads current to the gate of
SCH.

When the 3CR s turned O, the capacitor discharges current
to the igrition primary coil, A high valtage swrge included in the
socandary coil jumps the spark plug gap.

oz IGNITION/ENGINE STOP SWITCH
E? DIODE  CAPACITOR

e

Vi
L& g_ "y IGNI TION COIL

[ ' Sl

-Ex\\ TRIGGER g J?
{ " k! =3
= P }— = k:
N E /HD -_']'_ 5‘?“/

A
EXCITER —L' I SPARK
ColL 7 Y PLUG

1 corumt L THYRISTOR

—= [OFFh = =

CAPACITOR (Dischargel

d
1 ] -
TRIGGER | ~ _J‘ ¢
| =
=
GATE j
1L/ 1l sienar L 4 _
PULSE GEMERATOR EETAH? IGNITION
CurRRenT  COIL
SPARE PLUG WIAE
TN l
|:\\~="‘ :E:__

SPARY. PLUG
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IGNITION SYSTEMS

Principle of Ignitton Timing Advance

Another function of the electrically controllad ignition system is that the ignition timing adwvance (or retard] is eontrolled elac-
trically. This systam requires no mechanical advanece and has no mechanical wear. The cwergll design gliminates pencdic ad-
justments and maintenance.

This section explains the operating principles of the ignition timing advanwve, The ignition timing retard system operates under
the same principles,

The trigger circuit consisis of 2 wave A and wava B genarating circuit which converts the cutput from the palse generator to
wawve forms A and B, and an ignition timing salactor cirguit,

G0N unIT
\ DiD\?E CAPACITOR
EXCITER |
COIL | \‘H { IGNITION COIL
F
r __________________ 1
| [wave s "1 X1
TT|GENERATING].. L | A AKDHB ¥ i |
CIACLIT VOLTAGE |
| ﬁ' COMPARITOR I:—' : :
Hlwaves ! ] l | | v
| | [ SENERATING | b—mu— ! L1
@g 1| |CIRCUIT T | &
I I
= bp-—-oom—----- T——
PULSE IGHITION TIMING
GEMERATOR = ) DETERMINATION =
- GATE CIRCUIT CIRCLHT

The pulse generatar produces pasitive and negative voltage
pulsas when the rotor reluctor crosses the generator.

ROTOR PULSE GEWMERATOR
b i

)| @l e

L
f -

Y

OUTPUT PULSE OF PLILSE GENERATOHR
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IGNITION SYSTEMS

The cutput from the pulse aenegrator 18 converted inta basic
waves A and B.

Basic wave A is unaffected by enging speed and remains
constant,

Basic wave B rhanges its gradient as the engime spaad in-
criases as shown in the right graph.

The ignition timing determination circuit sends currsnt to the
gate of SCH when a negative valtage pulse from the pulse
generatar is input 1o the determinetion citcuit ar when the
wave A becomes greater then wave B. The current to the gate
of 5CR turns on tha SCH and ignites the spark,

Since wave A remains constant and wave B changes itz
waveform, as the engine rotation increases, wave B becomes
smaller than wawve A. As the gngine speed increases, the tim-
ing at which wave A becomes greater than wave B advances,
When the engine spead increases abowva N4, ignition timing no
longer advances because basic wave A is not inclined.

At M1, wave B is larger than wave A and thus ignition timing is
datarmined by tha negative woltage pulse from the pulse
generator,

PULSE GENERATOR QUTPUT

-+

L

IGNITION TIMING
DETERMIMATICN -
CRCUIT DUTPUT

SCR GATE INPUT
NGNITION TIMENG]

T T Tz Ta
CRAMNKESHAFT
ANGLE |y,
ags 100 !
(BTOC) IBTDC
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NITION SYSTEMS

0C-Col

The DC-COI ignitian system is basically a G0N system excapt that the battery is used Tar the source, The BC C01 conteal unit
includes a DC-DG convartar which amplifies the battery voltage to about 220 W, which is then stored in the capacitor, Except
for the PL-DL conventer, the BC-TDI contral unit is identical to the CDI unit, Compared to canventional axciter coil-powered
01, vthe DC-COI provides greater spark anergy at iow rpm since the power souree is stable Lattery energy.

CONUNIT

IGMITION COIL
i_ SoDC CAPACITOR
i CONVERTER ! A fi
| | %’} = SPARK
| ¥ TH‘r’HlSTDH| g % * PLUG
— | T | TRIGGER |
— BATTERY | |
L l . 4 |
— ——— e e e e e e e —— e — r— —
) PULSE - - -
GEMERATOR
TRAMNSISTORIZED IGNITION SYSTEM FULSE IGNITION ENGINE STOF
GEMERATOR COIL SWITCH
The transistorized ignition system also utilizes tha battery, but P
its ignition operation works differently. —_—— -
Since tha duratian of time tha spark plug firgs 15 langer than | ;
that of the COIL & largar igrition system is well suited for large . | IGM TICN | IGHITION ':,f’
displacement engines, ’ =1 sy | “hgaund | SWITCH ]
S CIRCUIT
I ,l [R) | gatreRy =
!_ ______ _|r L ¥ SPARK
PLUG
SPARK TRAMNSISTOR

Dperating Principlas

Thea battery feeds current to the ignition primary cail vie the ig-
nition switch and engine stap switch when the transistar in-
side the spark unit is turned ON. This current is tarped off
when the transistor is OFF,

When the sngine 5 turnad on, the pulse signal from the pulsa
generator iz fed to the ignition timing control circuit. The igni-
tion timing control circwit determines the ignition timing based
an the pulse signal and sends current to 1tha hase of transistor.

After current pulse flows through the primary coil, the tran-
gistor is twrned OFF and current is cut off 10 the coil. At that
mament, an indwead voltage on the secendary coil ignitas the
spark plugs.

FRIMARY COIL

CURRENT

o8 SRR

PULSE BASE

o

@

l

\I -I
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IGNITION SYSTEMS

As the engine spaed incraases, the duration of current flow
through the primary coil becormes shorter and thus the second-
ary coil veltage does not go high encugh, Far this reason, the
ignition timing control circuit controls the duration of current
fiow through the igmition primary coil.

BASE CURRENT TO
TRANSISTOR | I
DUHATIDNl

IGMITION PRMARY

I by
I?r

WSNETION SECONDARY IV
L COIL VOLTAGE

COL YOLTAGE

DIGITALLY CONTROLLED TRANSISTORIZED IGNITION SYSTEM

This systermn digitally controls the ignition timing by a microecomputer ingide the spark unit and calculates the ideal ignition tim-
ing at all engine speeds. |t also has a fail-safe machanism which cuts off power to tha ignitian coil in case the igmition timing
becomes abnormal,

The contral unit consists of a distributor, a signal recaiver, which procasses tha pulse signals from the pulse generator, and @
microcomputer which has a mamary and an arithmetic unit,

The pulse generator rotor hes reluctors which are irregularily spaced. When these reluctors move past tha genarator, pulses
ara fgd to the spark unit. The number of reluctors and tha angle betweean sach reluctor diffar depending an the number of
cylindars and their arrangament. The circuit below is the ignition systam of a 90° V-type 2 cylinder engine.

{11 As the engine starts, a pulsa signal from the pulse generator is sent to the spark unit.

() The signal receiver canverts the pulss signal to a digital signal and it is fed to the microcompurter,

(@ Az the microcomputer receives the digital signal, it processes signals comtaining 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 mermary, and determines the ignition timing. Then, tha microcomputer sends currant to tha base.

%1 As the current from tha microcomputer flows to the base of ransistor, the transistor is turned ON, and ignites the spark
plug, identical to the transistorizad ignitiaon syatem,

EMGINE
FULSE GENERATOR BTOP SWITCH  FGNITIOHN SWITSH

ROTOR N

R e I

POWES
DISTR BUTOH

¥ MICAD-COMPUTER T BATTERY _—
ARITHOMET.C W T
siGnaL | | o - el
RECEIVER[ & IGMITION
| MEMORY COIL
PULSE SPAR
GEMNERATOR | I K PLLG
! .
srAmcUNT N = =
THYRISTOR —
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IGNITION SYSTEMS

SPARK PLUG

Cue to the high voltage gensrated at the ignition coil, sparks
jump across the center elactrade and side electrode of the
spark plug and ignite the [eal mixtura in tha combusgtion
chamber,

Use spark plugs of the proper size and heat range appropriate
for the engine, or the enging will not perform to its full potan.
tial and damage to the enging may acour.

Spark plug heat range
As the spark phug is constantly exposed to the angine combus-
tion gas, it is necessary 1o dissipate heat in order to keep the
spark plug at a certain temperature st which carbon deposgits
are burned off,
The capacity of digsipating the heat is called “'heating value'™
ar the hegt range,
It i important to install the spark plug of the proper heating
valuga, becausa the combustion gas temparature varies accord-
ing to the engine type and driving ¢onditions.
* Hot type ..... Heat is dissipated slowly.
= Cald type ..... Heat is dissipated guickly.
+ Heating walug is indicated by a numkbar;

Srrallar nurmber Haottar type

Larger number ...... Celder type

If an improper cold type spark plug is installed, the sparks do
not jurmp across the electrodes as easily or it may cantaminate
the plug with ailfgasocline.

i an improper hat typae is installed, it causes overbeating ar
preignition and may rasult in malted elactrodes andior a hole in
the piston.

Optional spark plugs  arg  often
motorcycles.

fieplace the plug with the optional ena whenever the heating
vatue of the original plug does not comply with the driving
conditions.

listed for the Honda

Thara are several types of spark plugs, grouped sccording 10
the heating value, thread diameter and construction, a5 shown
balow.

Heat dissipation

<5park plugs of each heating value, or heat range,
bazed on heat dissipation>

(]

HOT TYPEe#—— W COLD TYPE

Spark plug temperature (*C) -

Heat range

%

b 1

LTS

ICantarm- |
natien|
T Srnoldering

Pre-ignition zane

- Hot type hest rangs
v

of hot type and cold type

-+ Cold typa heat range

Self-cleaming
Zone

Driving speed (kmih)

NGK plug MO plug
5] P ] [ E AY x za : E = u 3
Threed dua. Remurk, Haating valos | Thraad langeh Ramar Theged e | Heanng splg | Taraad langth Rarmark Bamark
A:18 mm | P Porcaglan projected | 4 1Hat tvpat - E: 13 mm &, Z: Bpecial 1ype Pt 1R mnn | 14 [Hat ayvpe) E: 19 mm I Parealan projactad O inualas
B: 14 mm type B TH1Z T e T Wil cupps W.1amm | 1B F: 12.7 mm type that The pluy goa
C: 10 mapy | B Aosister spark pleg | & i wlek H-12mm | 20 L Spacisl plug L5 0.9 mm. W ona
[: 12 mm T W Marrow center U: ¥ rmm | 22 B. Heriaton gk plug nuralear 15 wated,
B suctruls 24 ! 5 Porcelain not It waLally
9 gl rypal * Kr Beng glaciradn 27 1T rywal ujmuied fvpe dicatas chat i
Numbar irdicate=s | Lt AlER UL egoses in | ogep e QLT im
the plug gap. H the mde mlecirado
B 0.9 e

Date of lssue: Sep., 1288
£ HONDA MOTOR CO, LTD.
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IGNITION SYSTEMS

SPARK TEST

Remowve spark plugs from the cylindar head and connect spark
plugs to the plug caps.

Ground the spark plug to the cylinder head and turn the igni-

tion OM. Check if a good spark occurs whila cranking the
enging with the starter.

A high voltage spark will appear at the gap of the spark plug.

& WARNING
+  Avoid touching tha spark plug to pravent electric shock,

For multi-cylinder engines, remowe spark plug from each
cylinder,

Faor some models with the CEI system, thers is a circuit within
the COI unit dasigned to turns off the spark at low cranking
speeds {balow 200— 500 rpmi. In this case, leava the spark
plug in the cylindar head and try the spark test with known
good spark plug.

Some G0N units are designed to turn off the spark when tha
trensmission is at neutral or reverse position.

If the plug fires, the spark plug is goad,

Mota that the plug is more difficult bo fire in danse air than in
normal atmospheric conditions,

Thus, even though spark occurs under normal atmaospheric
conditions, it may not sccur in the compressed cylinder
ervarorment,

Fer this reason, you should check that tha sgcandary coil has
sufficient voltage by Following the procedurs that fallows,
Attach a spark plug adaptor. Ground the black wire tg the
engine and conduct the spark plug test,

H there is a spark across the gap in the adaptor, the ignition
coil 15 good,

e roau]
SPARK ADAPTOR O7GGK —0010100
[Except LSA)

If spark occurs across the spark plug gap, but no spark occurs
with the adaptar an, the secondary coil voltage is insufficient.

SPARK PLUG

TTea] SPARK ADAPTOR

23-10

Date af 1gswe: Sap., 1988

© HONDA MOTOR CO_, LTD.

r




[

IGNITION SYSTEMS

IGNITION TIMING

Warr up tha engine.
Cannect timing light to the spark plug wire.

For models with no tachometar,
tathometer.

connect an  engine

MOTE

+ Raead the instructions for timing light and angine
tachometer befora aparating.

Remaowva the timing hole cap from the engine (Refer to the
Modei Specific manual for position of cap)l.

Start the angine and check if the following results are
abtained,

* If the F mark on the retor is aligned with the index mark on
the case at the correct idling speed, then the timing is
carract.

» Incraase engine speed by rotating the stop screw on the
carburaters.

Check if the F mark begins to move when the engine speed
rgaches the advance {or retard} start Tpm.

Howeaver, this check cannot be done on models with a large
ignition timing variation.

+« At full advance/fretard rpm, the ignition timing is correct if
the index mark is between the two advance/ratard marks.
However, because models with large ignitian timing wvaria-
tion cennot be checked this way, thars are no ad-
vanca/retard marks un the rotor for these modals.,

NOTE

» For models with no advanca (or retard] mark, check anly
tha F mark position.

TIMING LIGHT
IMDEX MARK ~ F MARK  ADVANCE MARKS
T
F MARK
IDLE SPEED ADWVANCE FULL ADWAMNCE
(RETARDI  {FULL RETARD)

Cate of Issue: Sep., 1988
D HONDA MOTOR CO., LTD.
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IGNITION SYSTEMS

Depending on the kind of timing lkght used when checking the
ignition timing, an abnormal  advance timing couwld be
observerd,

This is because the spark plug wire being measurad 5 not
recalving a negative pulse. Mast timing lights are designed to
receive negative pulses.

If thg spark plug wire being messured iz receiving positive
pulses, the input of the timing light will be receiving the akter-
nated portion of the waveform,

Thus, the tirming light flickers.

Since the polarity of the waveform has no effect on tha spark
piug, conngct the ignitign primary coil wires to tha opposite
terminals. Far double rgnition il typas fa single cail firing two
spark plugs), connect the timing hight to the cpposite wire of
the same coil. The correct timing should then be observed.

IGNITION COIL

NOTE
v Since the resistance value of the primary coil is inherent-
Iy wery small, it is difficult to distinguish it from a shorted
wirg,

» Measure the coif resistance as @ quideling for checking

the cail, Check tha porformanca of the coil with the |
“FULL-TR/CDI™ tester {except US.ALL

PRIMARY COIL INSPECTION

Meazure the resistance babweaan tha twa tarmingls of the igni-
tion primary coil.

if the resistance value 5 withan the specified range, the coll is
good.

If resistance is = {infinite]. replace the coll with a naw ana.

SECONDARY COIL INSPECTION

With the spark plug cap on, measure the resistance betwecn
the primary coil terminal and the spark plug cap.

For double igniticn coil, measure the resistance betwesn the
spark plug caps.

If the resistance value is within the specified ranga, then the
cail is good.

If the resistance is o= jopen wirg), disconnect the spark plug
cap and measure the secondary coil resistance.

!F‘DSITI".-"E

! TIMEING LIGHT
IWAWE FORM ! FLASH POINT
MEGATIVE
WAVE FORM
COUBLE

Connect the
primary coil

wires to

the opposite i
terminals

IGMITION COIL

i l Faconnect

the timing light

PRIMARY CCAL

SECONDARY COIL
(WITH PLUG CAP)

Ffﬂ
194

23-12
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IGNITION SYSTEMS

Weasure resistance betweer the primary coil terminal and
spark plug wire.

Far double ignitian coil, measure the rasistance betwean the
spark plug wires.

If the resistance valua iz within the specified range, the coil is
good.

PERFORMANCE TEST (EXCEFPT U.5.A.)

Test the spark performance of the igmaition coil, using the Full-
transistor/CDI tester.
Replace the coil if no spark ocours insida the spark adaptor,

Raad the instructions for the tester carefully and conduct tha
tests correctly,

The type of inspaction adaptor used differs from muodel to
model. Aefer to the Model Specific manual for infermation an
the tvpe of adaptor requried.

CAUTION

r The CDI unit or tﬂstar -:nuld be damagad if thev were
connectad incorracthy.

Refer to tha Model Specitic manual for the connections af in-
spection adaptor (07508— 00104001 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 wirg colors.

- FUF diagnosing the ignition system, follow the steps in ‘

Disgannect the connactor fram the COL unit and diagnoss the
ignitlon related components by testing the sonnectars on the
wirg harness siie,

SECO

MOARY COHIL

IWITHOUT PLUG CAPI

IGNITION

COiL

FULL-TR/CTH TESTER

SPARK ADAPTOR
O7GEK—00107100

*r / ’ﬂ“

ColIUNIT T o] INSFECTION

J

ADAFTOR

——— | CONNECTORS
IWIAE HARKESS

COlUNIT

Data of Issue: Sap., 1988
B HONDA MOTOR CO., LTD.
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IGNITION SYSTEMS

Checking items at tha CDI unit connector

Checking itemn I

Diagnosis

Ignition switch/Engine stop switch
wireg [excluding DC-COH)

When the ignition switch is ON and engine stop switch at AUN, chack for con-
tinuity betwesn body ground and ignition switch wirc.

Exciter coil wire

[excluding DC-COI exciter coil wire.

Chack if the specified resistance value is obtained between bady ground and

Pulse generatar wire
pulse ganerator wire,

Check if the specified resistance value ts obtained between body ground and

|gnition primary coll wire
primary conl wire.

Check if the specified resistanca value is obtained betweean body ground and

Meutral, raverse, change switch

[for cergam rmodels only) framgrmission gear position.

Chack far continuity batwaen ground and the wira carresponding o the

N

Wire harness Battery input line When tha ignition is ON and engine stop switch at RUN, check if battery voltage
(ondy far DC-CON appear hetween battery input line and ground wire.
Ground wire Check for continuity between ground wire and body ground wira.
* |fthe above inspections are narmal but the spark plug still does not fire, the problem could be related to the SO unit or igni-
tion coil. Check the CDI unit or ignition cail using the COIFULL-TR testar.
= [t there is an anbnormal circuit in tha above inspection, check al! items first and then check each componant individually,
PULSE GENERATOR INSPECTION
Disconnggt pulse ganerator wire from the wire harness and
rmeasure registence of coil betwaan tha two wire terminals.
If the resistance valua is within the specified range, the pulse
genaratar is good.,
If the resistance is far off the specified range, replace the pulsa
gensrator.
NOTE
» If the resistance valus is slightly off the standard vatua, it PULSE GENERATOR {
may not nacassarily have any effect on its function, In

this case, check all of the related componants far trauble
in other areas,

For removal and replacerment of pulse generator, refer to the
Model Specific manual.

23-14
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IGNITION SYSTEMS

EXCITER COIL INSPECTION

Discannact the altarnator from the wire harmess and measure
the exciter coil resistance.

For enginge ground type, measure the resistance between the
excitar coil output hine and ody ground.

For exciter eoil with ground wire, measura tha resistance ba-
tween the excitar coll output ling and ground wire.

If the resistance value is within the specified range, the excitar
coil is good.

If the resistance value is far off the specifiad valua, replace the
stator with a new ang.

NOTE

EXCITER COHL

[ = If the resistance value is anby slightly off the standard
valug, it may not necessarily hava any effect on ite fung-
tion. In this casa, check all af the related cormpaonants far
troubtes in other areas.

CDI UNIT PERFORMANCE TEST (EXCEFT U.5.A.1
Tha CDI unit 15 checked by the Full trensistar/CD| tester,
Follow the tester manufacturer’s instructions.

Refer to the Model Specific manuel for the type of inspection
adaptar required.

CAUTION

+ Improger connections could damage the CDl unit ar
testar.

For inspection adaptor, refer to the Model Specific manual.

Switch | Good condition ° Bad conditian
OFF | Mo spark _—

F Mo spark - e
EXT : Mo spark Spark
On1 ; Spark Mo spark
QN2 ! Spark. Mg spark

AC 100 W
C ) |

FULL TR/COI
TESTER
(Mot available in USA}

5 Tu-ufl
INSPECTION
CONUNIT ADAFTOR

b there are any "Bad’ symptoms in the checks abowe, replace
the CDI unit.

Date of lssue: Sep., 1938
© HONDA MOTOR CO., LTD.
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IGNITION SYSTEMS

TRANSISTORIZED IGNITION SYSTEM | TesTeR o
i |
CIRCUIT INSPECTICHN :-'?Tl':lc.—
NDTE L. .- ‘ -
« Foliow the steps in the troubleshaoting flaw chart for SPARK LINIT
seryicing. CONNECTOR

= Refer ta the Model Specific manual for service data, wir-
ing diagrama, and wire colars,

Disconnect the connector from the spark unit and conduct : a
thase tests at tha connectar, SPARK UNIT

Spark unit connactor inspection itam

Inspection item Chagnosis
Power souwrce input line ‘ Chack if thera iz bﬂﬂEl"g'- voltage bet;.uean the pc:lmlar Enurce input firne and "the arouend Iir.1.;a_
_ ; when th__& ignition switch is “ON"" and engine stop switch is at " RUN’".
_F‘ulse generator coil Check if the resistance value between the wiras i in the specified ranga.
Ignition primary coil Check if tha :egistancé valug betwoean the coil wire and bnﬁv ground of argund wire-]s in

the specified range.

Groungd wire Check for continuity between the graund wire and body ground,
I a

» |f tha abave dizgnosis reveals no abnormality, but the spark plug still will not firg, the ignition coil or spark unit cowd he
faulty. Check the spark unit or ignitian coil using a CDI/Full transistor testar.
* It the sbove diagnasis indicates a faulty circuit, check all circuits, then check sach of the companants individually,

PULSE GENERATOR INSPECTION
fﬂ_ﬂ_jl COMMECTOR

Cisconnect the pulse generator from the wire harness and
measure the resistance batwesan the wire terminals.

Tha pulse generator is good if the resistance value iz within the
specified range.

Replace the pulse generator if the value is far off the specifiad
ranga,

TESTER

NOTE

= I tﬁ-e-re.sis'zanc:e valya is only slightly off the standard PULSE GEMERATOR

value, it may not necessarily hava ary effect an jts func-
tian, In this cese, check all related componants for trou- .

L ble In other areas. i

Refer to the Model Specific manual for removal and repiace-
ment of pulse generator.

Date of | : Sep., 1988
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IGNITION SYSTEMS

SPARK UNIT PERFORMANCE TEST
(EXCEPT LS. AL

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 inspectian
adaptor required,

CAUTION

t Improper connections could damage the CDIl unit or ]
taster.

Switch Good condition | Bad conditicn :
OFF Mo spark : —_ -
P ’ M spark . ——
EXT Mo spark Spark
0N Spark Mo spark
D2 Spark Ho spark

For digital-contralled sperk unit, use spark adaptor
07508 —0013600],

Select the proper position for the selectar switch befora
testing.

Selestar Item

15 Coil Selector | Number of ignition coil
P. Gelectar A

Fulse signal No. (Refer 1o Maodel
Spacific manual far switch position]

FLILL-TR!/CDI TESTER
[Nl awvailable in WS

SPARK UMNIT

INSPECTION ADAPTOR

IGHNITION
o PULSE FULSE
SELECTOR SELECTOR A SELECTOR B

1

3 4 g
1 2 N _4 2-3.. H i‘ﬁ
® 1‘O.?
2

INSPECTION ADAPTOR SWITCHES

P. Selector B Firing Interval (No. of cylinder)
177 2, 4 cylinders

277 3, 8 cylinders

Date of Issue: Sap., 1988
£ HONDA MOTOR CO., LTD.
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24. ELECTRIC STARTER/STARTER CLUTCH
:] SERVICE INFORMATION 24-1  CLUTCH SWITCH DIODE INSPECTION 24-8
TROUBLESHOOTING 24-1  STARTER CLUTCH INSPECTION 248 |
STARTER MOTOR 24-3  STARTER PINION INSPECTION 24-9 |
STARTER RELAY SWITCH 24-6

SERVICE INFORMATION

Always turn the Ignition switch OFF before servicing tha starter motor. The motor could suddenly star. causing serious
injury. !
]

® Refer to the Maodei Specific manual for ramoval and installation of the starter maoter.

A weak battery may be unabla 1o turn the starter moter quickiy snough, or, supply adequate ignition current,

# It the currant is kept flowing through the starter motor to turn it while the engine will ot be cranking, the starter motor
may ba damaged.

8 For models with @ centrifugal clutch, ncorrect adjustmant of tha hrake light switch cauld prevant tha starter rotor from
Qperating.

TROUBLESHOOTING

Starter motor turns slowly,

* Low specific gravity in battery [or Dead battery),
+ Poorty connected battery terminal cable,

* Poorly connected starter maotar gatle,

* Faulty starter motor.

+ Poorby connected battery ground cable.

Starter motor turns, but engine doas not turn.
+ Starter mator is running backwards,
Brushas assamblad improperly.
— Case assembled improperly.
— Terminals connected improperly.
+ Faulty starter clutch.
» Damaged o faulty starter pinion.
« Damaged idler gear or reduction gaar.
»  Broken starter motor drive chain.
+ Faulty starter clutch.

Starter motor relay “‘clicks™, but engine does not turn E
DVET.

- Crankshaft does not turn due to engine problems.

r Ewcessive reduction gear friction.

« Faulty starter pinion engagement.

Date of lssus; Sep., 1988
£ HONDA MOTOR CO.. LTD. 24"1




ELECTRIC STARTER/STARTER CLUTCH

Starter motor will not turn.
* Check for a blawn out main or sub fuse befors servicing,
* For modals with @ centrifugal clutch, check that the brake light switch is correctly adjusted.

Conngct the starter motor (4] terminal to the
CLJCKS battery positive terminal,
{Because a large amowunt of currant flows, da
- .- nat use thin wiraz|
Star!:er motar tures Start; motar
does not turn

With the ignition switch *'ON™ and engine stop |
switch at "AUN", check for a “clek” sound
from starter relay switch,

* Loose or dispan- » Faulty starfer maotor,
nactad wirg or
WO CLICK cable,
r  Faulty starter relay
switch,
[Far aparatign
check, 528 page
24-8).
K]

Digconnmect starter relay switch gonnector, and )
L:heck the relay coil ground wire. }—ND CONTINUITY =+  Faulty nautral gwitch,
o - - tAppropriate madel onlyl
+ Faulty clutch switch.
tManual clutch model anlyl
+  Faulty starter switch.
tCentrifugal clutch madel only)
+  Loose ar poor contact at connector.
+ Open circuit in wire harness.

CONTINUITY

Connact the starter relay switch connector.
Measure the starter relay voltage at the startar ——MNQ VOLTAGE—e=-  Faulty ignition switch.
relay switch connector. N «  Braken starter switch wire.
' tManual clutch model onlyl
*  Faulty brake light switch.
VOLTAGE APPEARED tCentrifugal elutch madal oy}
* Loose or poot contagt at connectar.
= Open circuit in wire harness,

Che_-:_k_t_l-_u_g starter _r_ah‘:w Dpe_r_i_lj:'ml'l. 4]— NORMAL— =+ Loosoe of paor contact at starter relay switch
connegtar,

ABNlﬂ RRAAL

#-+  Fgulty starter relay switch,

Fay

24 2 Date af I1s5ue; Sep., 1988
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ELECTRIC STARTER/STARTER CLUTCH

DISASSEMBLY

Befare disassernbfing 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 skims between the armature and cover,

racard the dgcation and number af shims, .
= Record the order so the parts can be instalted carrectly |
later. |

IMDEX MARKS

MOTOR COVER

SCREWS

INSPECTION

Chack for continuity of the starter motor case.

« Betwesn cabla terminal and case: normal if no continuity.
» Betwoon gable terminal and brush {black wirel: normal if

thers 15 continuity.

If abnormal, replace with & naw one,

Measure the brush length.

feplace the brush if it is worn beyond the service limit,

Chegk far continuity betwesn @ and © terminals af the brush

| ISR [ R,

Cata of Issue: Sep., 1988

CABLE TERMINAL

BERUSH

£ TERMIMAL

& TERMIMAL
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= TERMINAL
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ELECTRIC STARTER/STARTER CLUTCH

Chack the cammutator for:
* Damage or abnormal wear. -~ Replace with a8 new one,
+ Oiscoloration of the commutator bar.

— Replace with a new one,
+ Metallic debrizs between commutatar bars.

— Clean it off.

Chack for continuity between pairs of commutator bars.

Make a continuity check between individual commutator barg
and the armature shaft,

Thera shayld be no continuity,

Check the bearings. [For applicable models ondy]
« Do not ratata smoothly.— Replace with 8 naw ane,
* Loopse bearing.— Replace with 8 new ana,

ASSEMBLY

Align the case natch with the Brush holder pin and install the
casa,

flace the O-ring (=eal ring) on the case, (For applicabla models
oniy]

COMMUTATOH

BEARING

NOTCH

24-4




. CAUTION

» Ovartightening tha cable terminal nuts may cause the -

ELECTRIC STARTER/STARTER GLUTCH

Cargbully insert the brushes inta the brush holdar.

CAUTION

'+ The sliding surfaces of the hrushes can ba damaged if
|  they are not installad properly.

Apply grease to both ends of the armature shaft.

Push and hold the brush ingide the brush halder, and insert the
armature threugh the brush haoldar,

When inserting the armeture into tha case, hold the armature
tightty to keep the magnet from pulling the armature agamst
tha case.

CAUTION

. The coil mav. be damagad if the magnat pu.lls tha ar- .
matura against tha caza. I

In=art the shims in tha carrect ordaer 1o the armature shaft, [Far
applicable modals anly)

'nsert the O-ring. [For applicable madels anly)
Align tha mark [that you mada earlier} and instalt the cover.

CAUTION

" = When installing tha cover, taka care to prevent damag-
ing the oit saal lip with the shaft.

Tighten tha cover screws.

For startar motors that are mourted within & motor mount
heole, check for a damaged O-ring.

Irr arder to prevent damage, grease the O-ring.

Hefar ta the Model Specific manusl for installation.

terminals to turn Inglee the starter motor, resulting in -
serious damage o the inner connectors.

ARMATLRE

Align the tab and graove

BEARING

E O-AING

Cate of lssue: Sep., 1988
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ELECTRIC STARTER/STARTER CLUTCH

“Clreult B2
Measure the wvoitage betwean the green'vellow wire and
ground at tha starter relay switch connector.

If battery voltage is measured when the frant or rear brake are
applied, it is normal.

MNOTE

= If the brake light adjustment is incorrect, ng voltage will
appear when the brake is OM.

Starter ralay switch grourd line

<Clreyit Ag

Disconnect the connector from tha starter relay switch and
check for continuity between the ground wire (green/redt and
ground,

If there is continuity when the transmission is in neutral or
when the sluteh is dizengaged, tha ground circuit is normal. (In
neutral, there is a slight resistance dus 10 tha diode.}

“Circuit B
Discannect the cannector fram the starter relay and check for
continuity between the ground wita {yvellow/red) and ground.

if there is continuity only whan the starter switch is pressad,
the ground circuit is normal.

OPERATION CHECK

Apply battery voltaga between the twao relay coil terminals,
Check for continuity between B ibattery) and M {rotor)
tarminals.

4CIrcuit Az
Apply battery wvoltage betwaen yellow'red and greenfred

terminals.

If there i= cantinuity batwean B and M tarminals, it is normal,

!

COMNECTOR

GREEM;
YELLOW

STARTER RELAY
W TCH -

CONMNECTOR

YELLOW!
RED

STARTER RELAY SWITCH

Date of Issue; Sep., 1988
B HONDA MOTOR CO., LTD.
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ELECTRIC STARTER/STARTER CLUTCH

<% Circuit B

Whan battery woltags is applied betwesn the starter relay
gragntvellow wire and yellow/red terminals, there shoold be
conunuity between the red and rediwhite terminals. Tha ter-
minals are digtinguished by the corrgsponding wire calor of the
wirg harness connecior.

CLUTCH SWITCH DIODE INSPECTION

The purpose of the clutch switch dioda is to prevent revarse
current flaw from the neotral indicator to the clutch switch.

»  Faulty diode.— Meutral indicetor turns OM when clutch is
disengaged.
+ {poze connections at dioda terminal.
— Starter motar doss nat tarn when transmis-
sion is in neutral.

Chesk for continuity betwean diode terminais.
When.there iz continuity, @ emall rasistance valua is measurad.

» If there is continuity in ona direction, the clutch swatch
dipde is good.

STARTER CLUTCH INSPECTION

Ruafar o Madal Spectfic manual for stanter clutch removal and
installatian.

Install the drivan gear inta the housing.
¥With sl parts assembled, check the starter clatch.

+ Check that the gear, or sprocket, turns amoothly in one
direction and locks up in the other direction.

Disassamhble tha housing.

+ heck the rollar contact surface of the gear, or sprocket, for
damage. — Aeplace with a new one.

+ Check tha roller contast surface of the housing for damage.
— Replace with a naw ane.

+ Damage to roller. — Aeplace with a new ona.

» Deformation ¢ damage to the spring.

— Replace with @ new one,

STARTEAR
RELAY
SWITCH

CLUTCH SWITCH DIODE——=\ |

Turns n one direction
only.

HOUSING

AOLLER CONTACT
SURFALCE

SPRING PLUNGER

At

ROLLER

HOUSING
ROLLER CONTACT

SUHFAEE

24-8
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ELECTRIC STARTER/STARTER CLUTCH

For one-way sprag ciutch, check each sprag, clytch housing,
and all innar partion cantact surfaces.

Ahncrmal wear or damage to Sprag.
— Replace with a new ona.
+ Irregular mowverment of the sprag.
-+ Replace with a new one.
* Damage ta the cluteh housing or inrer partion contact sur-
face. — Replace with a new one.

STARTER PINION INSPECTION

Aeker to the Madel Specific manual for startar pinion removal
and installation,

* Wear or demage to the pinion, reduction gears
— Roplace with 2 new one.
* Warn journals, — Heplace with a8 new one,

Check if the pinion gaar moves smoothly along the axis.
+ Pinion goar does not move amaathly,
-» Replace with 3 new one,

CLUTCH HOLUSING OME WAY CLUTCH

REDUCTION
GEAR PINION GEAR

Date of Issue; Sep., 1988
& HOMNDA MOTOR CO.. LTD,
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23. LIGHTS/METERS/SWITCHES

SERVIGE INFORMATION 25-1  LOW FUEL INDICATOR 25.8
OIL PRESSURE WARNING LIGHT FUEL PUMP 25.9
{4-STROKE ENGINE) 252 a0 oo BULE 2511
-G TROKE ENGINE) 252 SWITCHES 25-12
AN MOTOR SWITCH 5.a  TURNSIGNAL LIGHTS 25.16
COOLANT TEMPERATURE GAUGE 25.5 HORN 25-17
FUEL GAUGE 25.7

SERVICE INFORMATION

_ - . —_—

Halegan headlight bulbs become very hot while the headlight is ON, and rermain hat for a while after they are tumead
OFF. Ba sura to lat them cool down before zervicing.

Use a flame and heated watar/coolant mixture far the therna sansor inspection.

i« Keap all tammable matarials away fram tha flama. Waar protective clothing. gloves &nd aye protaction.

- — —— i

Refer to the section 21 for the general service rules.

This sectiaon covars the general inspection/service procedures of the lights, metars and switches, Refer to the Model

Specific menual Far the location and arrangement of components on the model being serviced.

Mate the followings when replacing the halogan headlight bulb.

— YWear clean gloves while replacing the bulb. Da not put fiager prints an tha headlight butb, as thay may create hat spots
an the bulb and cause it to break,

— IF you touch the bulk with your bare hands, clean it with a cloth moistened with alcohal to prevent its early failure.

— Be sure to install the dust covar after raplacing tha bolb.

A continuity teat can be made with the switches ingtallad on the motorcycla.

Check the battery conditian Defore parfarming any inspaction that reguires proper battery voltage,

There are twao types of lighting systems; AC lighting that takas powar from the alternator coil, and DC lighting that takes

power from the Lattary. On DC lighting systems, the headlight caomes on without gtarting the angine.

Or AL lighting systems, the headiight comes on when the engine is running. (Refer to section 21],

Date of lssus: Sep., 1288
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LIGHTS/METERS/SWITCHES

OIL PRESSURE WARNING LIGHT
(4 stroke engine)

THEORY

YWhan the ¢il pressore 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

+ Ol pressure warning lght does not come on with the igni-
tion switch turned ON.

1. Disconnect the oil pressure switch wira and turn the igri-
tion switch ON. Check for battery voltage between tha
wire and ground.

Mo voltage Voltage

« Ol pressure switch
fauity,

2. Check for the valtaga batween the black/brown tarminal
of the instruments and ground.

Mo voltaga Voltage

+ lgnition switch faulty. + Broken wire betwean tha
* Sub fuse blown. warning light and il

pressuare switch.
+ Bulb blown.

= il pressure warning light stays an while tha engine is
running.

1. Check the inginﬂ ail Ievel.——ﬁ
Specified oil level Low il level
»  Qil insufficient.

2, Disconnect the oil pressure switch wire and turn the igai-
tion switch O,

IGMITION
SWITCH

—_—

E s O O Q_,/-D——l
BIiBr & = |

/7 WARNING
b LIGHT

FUZE

OIL PRESZSLRE
= SWITCH

Indicatar fights

+ Shorted bluefred wire be-
twaen the warning light
and pressure switch,

Indicator does not light

Faulty oil pressure
switch.
Low ail pressure.

[see gection 3)

OIL LEVEL INDICATOR {2 stroke engine)

THEQRY

The oil level swrtch float i the ol tank mowves up and down in
accordance with the volume of oif in the tank. When the oil
leval is low, the float also goes doven and the reed switch (oil
level switcht is closed by the magnetic force of the float.
When the ignition switch is turned ON, current flows throggh
the reed switch and the il fevel indicator comes an.

IGHITION SWITCH
S—TF

FLISE

25-2
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LIGHTS/METERS/SWITCHES

INSFECTION

»  Oil level indicator comes on whan tha oil in the tank reaches
a spacified level.

1. Discannegct the wires fiom the oil leval switch and turn
the ignition switch Ok,
Indicator lights Indicator does not light

*« Shorted wire betwean =

the indicator and oil level
Switch.

Faulty oil leval switch.,

» Ol level indicator doss not come on with no or low il level
in the tank.

1. Disconnact the wires from the oil lgvel awitch and con-
nect a jumper wire between the wira terminals. Turn the
ignition switch ON and check tha indicator.

Indicator doas not came Indicator comes on
an

+ Faulty oil leval switch,
*  Paoor wire conngotion.

2. Disconnact the wires from the oil laval switch and check
for valtage betweesn the wire and grownd.
Mo voltage Voltage
» Brokon wirg batween the -
oil  level indicator and -
laval switch,
+ Blown bulb.

Faulty ail level switch.
Foar nil level switch wire
conneciton.

TIMER TYPE THEORY

A timer type indicator has a bulb check function so as to check
the il tevel indicator for propar ocparation.

When the igniticn switch is turned ON, current flows through
the exciter coil to the condenser. generates the elec-
tromagnatic farce at the exciter coil and closes the reed
switch. Current flows fram the reed switch through the
resister Rz to the il level indicator and turns it on. When the
condenser is fully charged, current flows through the exciter
coil to tha condanser decreases and, consaguently, slec-
tramagnetic force at the coil decreases, the reed switch opans
ard the oil level indicator turns off.

When the ignition switch is turned OFF, current stored in the
condansar flows through the exciter coil and through resisters
R1 and K: to tha oil lavel indicator, The il leve| indicator doas
nat come on this time.

IGMITIEN
SWITEH FuUSE
=R T 3——J
F o
. =
—J s
L
r il
@
ik
IMDICATOR  QIL LEWEL  — =
SWITCH

JUMFER
WIRE

E‘:_ Al

IGMITION
SWITEH (0Nt

.

0L LEVEL SWITCH

N

- '714Came$ on for a few sacand}

BN

i R CH coll
L | CONDENSER
S |

{7 INCHCATOR

IGNLITIGN
SYWITCH (OFF

4

O/L : A

]

IMDICATOR
. [go aff]

« .-_;
I". t. '
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LIGHTS/METERS/SWITCHES

TIMER TYPE INDICATOR INSPECTION

v it leve] indicator comes on when the &il in the tank reaches
a specifiad lavel

«  Faulty oil level switch.
*  Shurted wire harness.

+ il level indicator does not come on with no oil or law @il
level in tha tank,

1. Disconnect the oil tevel switch connector and connect a
jumper wire to the power supply wire [(black or
blackfbrown) tarminal and the indicator wire {green/red|
terminal to shart. Turn the ignition switch OMN and check
the oil lewe! indicator.

Indicator does Indicatar ¢comes on
not come on

= Faulty ol level switch,
« Poor gannection 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.

Yoltaqe Mo waltage

* Broken power supply
wire.

» Faulty suly fuse,

*  Fauity ignition switch.

* Foor connection of the
sulr fuse connactor,

)

2. Connect the jumper wire to tha power supply wire and
oil levet indicator wire to short and check for voltage ba-
twean tha indicator wire and ground.

Voltage Mo valtage

«  Blown bulh. = Broken indicatar wire,
Faulty ground.

FAN MOTOR SWITCH

HOTE

* The fan motor may continue 1o run, even whan the igni-
tinn switch is turned OFF. Howewer, this does not
necessarily indicate trouble.

When the coolant temperature increases to above tha
specification, the fan motor switch turns on o operate the fan
matar, When the coolant temperatura is below the specifica-
tion, it turns off to stop tha fan rmuotar,

NOTE

"+ Check the caalant level and bleed air from the cocling
system [f the coolant is apt to overheat, {see page 5-6
for coolant replacemant and air bleeding.)

JURMPFER W[Ir:-ﬁE

iz _"—-\‘-\
ll’I'j;- .'| |

FENITIOMN MWA N
FLISE SWITCH FUSE

INDICATOR

Pt

1

— TN —— 0
g
= =0
TN A
F o)l
=
= |

IGMITICON
FUSE EWITCH

SN FaAM
§i7
COOLING
FAN

:-—-:ua"'“::s——c_f'"\_r
I =B

hMAIN FUSE

MOTOR

RADEATOR
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LIGHTS/METERS/SWITCHES

INSPECTION

Fan motor does nat stop.

1.

Turn the ignition switch OFF, discornect the connactor
from the fan motor switch and turn the ignition switch
OMN again, *

L)
Motor doas nat stoap Metor stops
Shorted wira between - Faulty fan motor switch,

the tan motor  ang
switch.

* Fan motor doas nat start,

Disconnect the connector from the fan motor switch and
ground the conmectar to the bady with a jumper wire,
Turn the ignition switch ON and check the fan motor,

Motor doas not start Maltar starts

*  Faoulty fan motor switch.

* Poor connection of the
fan motor switch con
nactor.

. Check far the battery voltage betwsaen the fan maotor

gwitch connestor and ground.

o battery woltage Hattery voitage

Broken wira harness *  Faulty fan motor,
Blown suh fuse.

Faulty wgnition switch

Poor connection of the

connector (betwean the

ighition switch and fuse

b ).

COOLANT TEMPERATURE GAUGE

The thermo sensar changes the amperage of the current that
flows to tha coolant temparatura gauge in accaordancea with the
change in voolant temperature and moves the temperature
gauge needie.

COMMECTOR FAMN MOTOR SWITCH

II‘.'\

IGNITION MAIN —|
FUSE SWITCH FUSE

./-: CONNECTOR

1F

=)

COOLING
FAR H w | H @\I
| = = J C “E:LJ
| =~
T THERMO -
SWITCH
SUB IGNITION MAIN
FUSE SWITCH FUSE

—d N _—O T

TEMF. GAUGE

L=

oy

llhrj

COOLANT THERMO SEMSOR

&
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LIGHTS/METERS/SWITCHES

INSFECTION

1. Disconnect the wire from the thermo sensos.
Ground the tharmo sonsor wirg with a jumper wire.
Turn tha ignition switch OW and check the coclant gauge.
Disconnact the thermo sansor wire from the ground im-
mediately if the gauge needle mowvas fully to H.

CAUTION

« irmmediataly ﬂlsconnent the wira fram the grnun.:.:l when |
the naadle moves to H {hat} to pravent damage tc the !

gauge.
Mogdle does not move Neadle moves
«  Faulty therma sensar,

2. Check for wvoltage betweaen the tharmo sensar yire and [GMITION hA AN

ground. £ FUISE SWITCH FLSE

| ¢ — I\ o\

Mo waltage Woitaga
B L
Bl/Br =
Faulty coolant gauge, COMNECTOR

COOLANT
&. Check for voltage batween the black/brown and graanhlue TEMP. GAUGE

_*
wires of the gauge. Fo -3
# 5 T [FO
Mo voltage Valtage I Gr/Bu L J-__

+ Broken black/brown e+ Faulty coolant  tempee-
greenDlue wirg. ature gauge.

THERMO SENSOR INSPECTION THERMOQ SENSOR

Drain the coolant {see page B-8).

Disconnect the wire from the tharmo sersor.

Remowva the thermo sansor,

Suspand the thermo sensar in a pan af coolant {53-50 mixture}
over a burner and measure the resistance through the =ensor
as the coglant haats up.

THERMOMETER

AWARMING

i * HKeep flammable matarials away from the burner. '
1+ WWear Ingulated gloves and eye protection. '

LR TR PR R, .

HOTE

= Soak tha thermo sensar In coolant up to its throads with |
at least 40 mm (1.57 in} from the bottom of the pan to
the bottom of tha sensor.

* Keap temparature constant for 3 minutes before testing.
A =uddan change of temparature will result in incorrect
readings. Do not let the thermaometer or thermao sensor
touch the pan,

+  Apply sealant to the threads on the thermo sensor prior .
to installation,

25 6 Date of Isaua: Sep,, 1988
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LIGHTS/METERS/SWITCHES

FUEL GAUGE

Fuel unit resistance changes in accordance with the float in the
fuel unit maving up and govwn. The fuel gauge needle is mowved
by the change of amperage that flows through the fuel gauge.

Thera are two types of fuel gauges: The “‘Return type’’ where
the needle roturns to 'Empty” when the ignition switch is
turned OFF, and *'Stop type’ where the neadle stays in posi-
tion whan tha ignition switch iz turned OFF.

Chack the fuel gauge if its needle does not move,

INSPECTION

1. If tha fuel unit connestar has 2 tarminals, shart the galge
tarminals with a jurnper wire.

If the unit connector has 3 terminals, short the gauga side
yellow/white tarminal and green terminal with a jumper
weire.

Turr the ignition switch ON and check tha gauge needte.
Meedle does not mowve Needle maves
+ Chack the fuel wnit,
2. Chack for :rntinuiw betwesn the unit and fual gauge.

Cantinvity Mo continuity

»  Broken wire between the
unit and gauge,

3. Check for woltage at the black or black/brown {positive
power linel and ground wires of the fuel gauge.

Mo voltage Voltage

- Brokan positive power  » Faulty fue| gauge.
ling.

FUEL UNIT INSPECTION

Rofer to the Model Specific manual for tha fuel unit
removalfinstallation.

1. Connect the fuel unit canmectar,
Turn the ignition switeh ON,
Move the float up and down to be sure that the fuel gauge
needle moves to “F'' and "RES"",
If the needle does naot move, 4o to the step 2.

i 2 TERMINAL UNIT MAIN
FUSE FUSE
— N o o
IGNETION al
SWITCH & =
FLEEL )
GAUGE ]
FUUEL GAUGE
ﬁ} SENDHMG UNIT
EJ I

3 TERMIMNAL UNIT

' IGNITION
SWITCH

MA N
FUSE FUSE

Bl
| FUEL
GAUGE -
FUEL GAUGE
. A7) | SENDING UNIT
P
T Ly
FUEL GAUGE ]
RES
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LIGHTS/METERS/SWITCHES

2. Maasure the resistance between the connactor terminals
with the float inup and down positions,

If the resistance is normal, chack the feel gaougs,
If the resistance is not normal, replace the fuel unit.

LOW FUEL INDICATOR

A thermistor is built inta tha fual level sensaor in the fual tank
and the fuel warning fight turns on dua to the thermistor s salf
radiation of hoat.

When the thermistor is in the gasaling, radiation of heat in-
creases and the self heating action is reduced. As the
ragistance increases and the current does net flow at this time,
the fuel warning light doas not turn an,

When the thermistor is out of gasaline, i.e. fuel laval is low,
radiation of heat decrgases and the self heating incregses. As
the resistance is low gt this time, currant flows and the low
fuel indicator turns on.

INSPECTION

H the low fuel indicator dogs not go off, check as noted helawy,
Check for battery voltage between the fuel level sansar con-
nector terminals.

Battery voltage Mo hattary voltage

}

+ Faulty fusl level sensopr, * Shorted wire betwean
+ Poor connection of the the indicatar light and
connector.

Sensar,
* Faulty ground,

FLOAT

FUSE SWITCH FUSE

IGMITION ALK

(&THERMISTDH

| 5 . %I\ T
sl WA o)
8

INDICATOR 1
LIGHT -

25-8
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LIGHTS/METERS/SWITCHES

ff the fuel warming light dues not turn an, check as noted IGNITION AT
below. FLISE SVWITCH FLISE
1. Check for battery woltage between the fuel lewel sensor -—f—\__;:——:'_‘—'-':a—-—-ﬁ’\pj_
connectar terminals. | : .I___.. I
} : R
Mo battery voltage Battery voltage T 1

* PFoor connection of the '

connector, — ] 7 .
2. Chack for battery voltage between the bateery side of the I‘\T‘j {j

«  Faulty fieel level sensor., H C‘“\.

wirg from the indicator light and grownd, i s A4
MNe battery voltage Battery voltage
» Faulty sub fuse. * Blown bulb.
»  Faulty ignition switch, * Broken wire between the
* Poor connection of tha warning light and =ansar,
fusa halder connector. »  Faulty ground,

FUEL PUMP

swiTcH  COlb =
DIAFHAAGM

) . , [
Certain modals are sguipped with a low pressure slactre- )
magnetic fugl pump to send the tuel to the carburatar, BT VALVE B
When the engine is started, the switch is turmed on by tha

. L YWALWVE A
function of the fuel cut-off ralay (refer to the description of fual
cut-off relayl. which generates the electromagnetic force at

the colt and mowves the plunger and diaphragm up, The valve 4 *

is then opened by the wacuum and the fuel flows to the / Q\DIAPHHAGM
diaphragen Ghamber, The plunger pushas the switch up and

turns it oHf. As the slectromagnatic force at the coil gues out
this time, the plunger and diaphragrn are returned by the spring
and the fualin the diaphragm chamber is sant to the carburetor
through the valva B,

SPRING I

Cartain types of this fuel pump have the fuel cut-off relay built
n.

Late of Issue; Sep., 1988
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LIGHTS/METERS/SWITCHES

FUEL CUT-OFF RELAY

With the ignition switch 0N, current flows to the transistor
antl thyrister but it does not flow to the fuel pump.

Ta fill the carburatar float chamber with fuel when the ignition
switch i5 turmed ON, certain types of the fuel cut-off rebay
hawve a timer function that sends curcent to the fuel pemp 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 ta the transistor, current flows frorm the transistor
to tha thyrister to tamn it ON, The battery current fiows to the
fuel purmp this way,

As the fuel cut-off relay is controlled by the ignitian primary
circuit, the relay daas nat operate unless tha ignition primary
circuit gperates properly,

INSPECTION

Turn the ignition switch OMN and perform the Following
inspections.

1. Check for battery valtage hetwean the black wire {+) of tha
fual cut-off relay connector (pump connector if the relay is
bt in the purmpl and ground -],

Battery voltage Mo battary voltage

* Broken black wire.

+ Faulty sub-fuse,

= Faulty ignition switch,

+ Paor connection of the
fuse holder connectar.

]

2. Check for continuity betweean the black/blue wire of the
relay conmector and ground (o blask!yellow wire and graen
wire of the puernp connectar, if the relay is built into the

pumpl. l

Mo contiruity Cantinuity
= Faulty fual cut-aff relay
{pumip,

2. Short the black and black/blue wires ot tha relay connector
with g jumper wirg and cheack For bateery voltage between
the black/blue {(+} wire amd green wire of the pump
connector,

Mo battery voltage Battery voltags

» Broken green or blacks -
blue wwire.
+ Faulty ground.

Faulty fusl pump.

with ignition switch QM

| { -
To SPARK 4—?——o—|<
UNIT N

with ehging running —— .

To BATTERY 4—
i

To SPARK
UNIT

T FUEL PUMP

IGNITION — MAIN
FUSE SWITCH FUSE
FUEL CUT-OFF RELAY B _]

S5PARK
T UNIT TO IGNITION -
\_—I * ClrRCUIT
IGNITION  MAIN
FUSE  guwiTcH  FUSE
FUEL CUT-OFF___ FUEL PURP
FELAY ! _____
o T
BIfY | [ — LY !
jT
————
G LGREEN WIRE
' T0
SPARK | IGNITION
[jUNlT CIRCUIT 2
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LIGHTS/METERS/SWITCHES

DISCHARGE YOLUME INSPECTION JUMPER WIRE FUEL PUMP
Tuwrn the ignition switch OFF,

Dizsconnect tha fusl pump-to-carburetor tube from the car
burator and place the tube end in a heaker.

NOTE

« If it is hard to reconnact the tube to the carburetor,
discannact it from the fuel pump and eonnect the other
tube 10 the pump tgasolina discharge port).

FLIEL LINE BEAKER
Refer tq stap 3 of INSPECTION and shart the relay connectars. N

If the relay is built into the pump, shart the biack and
blackiyellow wiras,

Turn the ignition switch OM for & secands and drain tha 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
loo=e connection of tha connectars,

AWARMING

* Halogen headlight bulbs become wery hot while the
headlight is ON, and remain hot for 8 while after they ere
turnad JFF, Be sure to turn the ignition switch 9FF and
let the bulk cool down before raplacemant.

If you touch tha bulb with your bare hands, clean it with a clath
moistened with denatured alcohol to pravent early bylb failure.

CAUTION

* Avoid touching Halogen haadlight bulbs, Fingsr prints .
can ¢reata hot spots that causa a bulb to braak,

Be =ura 1o install the dust cover after repfacing the bulb.

Date of | g: Sep., 1988
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LIGHTS/METERS/SWITCHES

SWITCHES
INSPECTION

Disconnoct the connector that s nearest to the switch that
you are to inspect and check for continuity between the
switch side terrminals of the connector.

There should be continuity between the O - ~ O positions on
the continuity <hart. {Befar t0 the Meodef Specific manuad for
the continuity chart. |

Example: Turn signal switch
[

LY ol

; I"_'.'u_FI___-___-;_,

I Tﬁ-:::'-r:___

x ‘n‘“&:&-l‘ji -
I S
[ Wy I||"-'|';:_‘_,JI \
III [ IJ’-‘I
e 1

&

", Wire colar
o — Crange GGray . Blue
Switch positian \

L Oo—0

N ;

R i , o— 0

With the turn signal swftch in N {neutralt, thare should ba re
continlity hatwean the wires.

With the switch in L {left], there should be continuity between

the oranga and gray wires and with the switgh in R (right],
there should be continuity between the blua and gray wires,

CONTACT BASE REPLACEMENT

When the contact bese is mounted with screws;
Aarmpowe the ignition switch,

Hemowe the hand and thres scrows, than ramoave the switch
from the switch cylindar.

Regssemipla the switch and cylinder with the cylinder shaft
aligned with the hole in the switch.

SCREWS

tcut andg diseard)

25-12
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LIGHTS/METERS/SWITCHES

Tighten the cantact base with the thres screws.

Clamp the wires with a wire band and cut off the excess por-
tian of the band. Chock tha ignition switch.

When the contact base (5 secured with tabs;
Remove the ignition switch and band,

Inzart the ignition switch kay and turn it to the position be-
tween OM and QFF,

Push the contact base tabs in with 2 screwdriver so that they
ara out of the slots in the ignition switch body, and remove tha
cortact base.

Insert the contact base on tha ignition switch body with its
tabs aligned with the slots in the ignition switch body.

MOTE

SCREWS ) 1

[Replace with new one)

tact basa. ) . !

Clamp the wires with a wire band and cut off the excess por-
tion of the band.

Check the ignition switch.

+ Ba sure that the ignition switch key ia in tha positian ba- |
tween ON and OFF before attempting to rerove the can- ;

Date of lsswe: Sep., 1988
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LIGHTS/METERS/SWITCHES

MEUTRAL SWITCH

YWhen the ignition switch s ON and the transmuasion is in
neutral, the neutrad switch turns the indicator an.

Some models are equipped with a change switch and/or owver
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 eyverdrive switczh turns the overdrive indicator on when the
transmissian is in OO0 {overdrive) position,

INSPECTION

MNautral Indicator doeg nat go off;

Disconnact the light green'red wire from the nautral switch

and turn the igrition switch ON.
Indicator dogs nat light Indicator lights

* Faulty neutral switch « Broken Nght greenfred
wire

Neutral indicator does not coma on;
Digconnect the light greenfred wire from the neutral switech
and turn the ignition switch ON,

Check for battery voltage between the light greansred wire and
ground,
Battary voltage Mo battery voltage
+  Faulty neutral switch. * Broken light green/red
wire between the in-
dicator and nautral
switch.
* Blown bulb.
«  Blown sub fusge,
* Poar connection of the
fuse connector.

HEMITION AN
FLISE SWITCH FLISE

FNDICATOR
20
S

.
-

P NELITRAL
SHIFT DRUM | SWITCH
y 0 O N _ o
& ©
P Lag/R
I\%’I
-
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LIGHTS/METERS/SWITCHES

CLUTCH SWITCH

The clutch switch prevents the starter motor from ratating
while the engine is running and the fransmissian is in pogitions
other than neutral.

INSFECTION

Check the starter system if the starter motar rotates with the
transmission in positions othar than neutral,

The starter motor should be vperated with the clutch lever
squeszed and not be oparated with the lever released.

If the system is normal, check the fallowing,

Diaconnact the wira from the clutch switch and check for con-
tinuity betwsean the clutch switch terminals while aperating
the clutch layer,

When the clutch lever iz pulled in:
There should be continuity betwesn the terminals.

Whan the clutch laver is reloasad;
There should ba no continuity betwaen the terminals.

If the elutch switch is normai, check the Following.
» Check far gharted wira hetwean the starer relay switch

and the clutch switch.
= Check the nautral switch.

BRAKE LIGHT SWITCH

The brake light comes on when the brake levar [ar pedall s
applied.

Starter motor equipped scootars; To pravent tha accidental

start up of the scooter, currant does nat flow to the srarter
mator unless the hrake lever (or pedall is applisd.

INSPECTIOM

Braks light does not come on;
1. Check far tha fallowing.

+ Burned bulb,
= Pour connection of the brake light $witch conmectar.

IGMITION RAAIMN
SWITCH

FLUSE

STARTER
SWITCH

o

[a!
L}

STARTER
— MOTOR

i CLUTCH
— SWITCH

CLUTCH
SWITCH

FUSE

IGNITION Malr
SWATCH FUSE

Y

o C—"[
-

FRONT o

BRAKE LIGHT L
L SWITCH ) —

ERAKE

L LIGHT =
REAR BRAKE

LIGHT SWITCH

BRAKE LIGHT
SWITCH
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LIGHTS/MEYERS/SWITCHES

2. If normal, disconnect the brake ighr switch connector and
chack for continuity between the terminals while operating
the brake lever {or padal).

When the brake lever (or pedal) is depressed;

There should be continuity between the terminals.
Whan the brake lever (or pedal) is released:

Thare shoult be ng continuity batween the terminals.

3. i the brake light switch is narmal, check far the Eollowing.

+ Burned sub fuse.

- lgnition switch.

= Poor connection of the fuse connectar.

* Hrokan wire betwesan tha sob fuse and brake light
swwitich,

» HBroken wire between the brake light switch and brake
light.

TURN SIGNAL LIGHTS

If the turn signal ight does not blink, check the foliowing.,

+ 15 the battery normal?

+ |5 the bullk burned gue?

+ |z the bulb of the specified wattage?

» |z the fuze burned out?

» Ara the igniticn switch and turn signal switch normal?
v |5 the cannactor proparly connectad?

if mormal, check as noted below,
= When the turn signal relay has 2 terminals;
Disconnect tha connector from the relay and shart the conneg-

tor with & jurmper wirg. Turn tha ignition switch ON and check
the turn signal fight by turming the switch OMN.

Light doegs not come on Light comeas an
+  Broken wire harmess, « Faulty tuen signal relay.
* Poor connection of the
connector.

REAR BRAKE LIGHT

SWITCH

P

2 TERAMIMAL RELAY MAIN FUSE
i ‘G_'_“D o
IGNITION L]
FUSE  swiTcH F O]
RIGHT
TURN SIGNALS
JUMPER WIRE M\
ﬁEﬂ oAb Q”/ _
() o
TUARMN Peah fon
signaL T ]
SWITCH LEFT TURN )
TURN SIGNAL RELAY SIGNALS = -
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LIGHTS/METERS/SWITCHES

= Whan the turn signal ralay has 3 terminals; I TERAMINAL AELAY SETION sl
T. Short the black and gray terminals of the turn signat relay - L — »—.-1
connector with a jumper wire, Turn the ignition switch  © FUsE —_— ?:,'FR'-IL.ITSIGNALS
O and check the tuen signal light by turning the switch r |§|“,:|3F;;'1. -
CHY RELAY
..ILIMF'EFI e,
Light comes on Light does not coma on WIRE ¢
* Broken wire harness,
HI
2. Check for cantinuity betwesn the graen terminal of the G
relay connector and ground, ¥
Continuity Mo eohtinuity z
- ., ‘Ir
- Faulty turn signal relay. - Broken ground wire,
= Foor connectian of the
cannactor.

HORN IGMITION  MAIN |
FUSE  SWITCH FLISE
Hom daen not sound: -
1. Check the ignitian switch and horn switch,

If normal, check the following. HORN SWFTCH

2. Digconnect the wire from the harn, Turn the ignition switch |T|
OM, press the horn switch tor start the engine and press the N Lg i -] :
harn switch if your motorcycle is battary-less type! and Y

check for voltage betwaan the light green wire and ground.

Voltage Mo voltage ANy

* Braken light green wise, e
+ Faulty sub fuse.

3. Check for continuity between the green wire and groungd,
Cantinuity No contingity

+ Faulty horn. * Broken green wire.
* Faulty ground,

D il ! Sep., 1988
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TRANSMISSION

SYSTEM DESCRIPTION

GEARSHIFT MECHANISM

CONVENTIONAL TYPE

The gearshift mechanism consists of three gearshift forks, g gearshift drum, a gearshift arm, 2 shift drum stopper and a geDr-
shift positive stopper. Whan tha gearshift padal is depressed tha gearshift spindle rotates, Causing the gaarshift arm to rotate
the shift drum, When the shift drum rotates, the shift forks mowve sideways dus to the cam action of the graove cut in the shif
drum bodgy,

RIGHT GEAR-
SHIFT FORK

RIGHT GEARSHIFT FORK TRANSMISSION MAINSHAFT

TRANSMISSION
COUNTERSHAFT

GEARSHIFT PEDAL GEARSHIFT SPINDLE

Date of lssue: Sep.. 1988
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TRANSMISSION

FLANETARY GEAR TYPE

DOFERATION:;
This system is comprised of g shift spindle assembly, guide plates, drurn shifter, and twao Rloppot assemblies.

The =hift spindle assembly is eomprised of tha shift spindla, and the three planetary gears.

The shift spindle assemibly, plus the guide plates, transmit the gaar shifver moverrent ta the sun gear on the drum shitter. 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 mova by the same cam action as with the conventional type shift mechanism,

Tha two stopper assamblies logate tha shift drum at the proper gaar and neytral positions.

DRUM SHIFTER

GEARSHIFT DRUM

RATCHET GUIDE PLATE

SHIFT SPINDLE

PLANETARY GEAR - FLANETARY GEARS

SHIFT ARM
Flrd

SHIFT DRI
STOPPER PLATE

Data of Issue: Sep., 1388 1 3_3
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TRANSMISSION

Shift Start

Pushing down on the shift pedal turns the spindle
coumégrclockwise. Because the gear plate is fixed, the
planetary gears turn clockwise, turning tha droem shifter
counterclockwise.

As the drum shifter turms counterclockwise, the right pawl
engages the detent in tha shift drum, whita the Ieft Pawl is
pushed out of the way into the shifter by the guide plate. With
the pawl engaged, the drurn shifter turns the shift drum, mow-
ing the shift forks fnto place.

Shift Finish
To prevent the drum from rotating too far, a shift drum stopper
plata is usad, Tha shift drum Stopper plate rotates on an eccen-
tric pivaoy moved by the spindle assembly,

As the spindla 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 tima the spindle assembly iy prevented
from moving too far by the shift arm atapper pin.

Shift Raturn
When the shift pedal is released, the shift return spring brings
tha spindle assambly back ta the centered position.

At this time, the drurn shifter ratates and the ratchet featurg
allows the right paw! to disengage from the shift drum. Asthe
drum shifter rotates, the drum Stopper arm prevents the shift
drum from rmoving.

SUN GEAR
SHIFT ~ RATCHET
SPINDLE GUIDE PLATE
COMP.
L a
/' DRUM SHIFTER
SHIFT DRUM
PROJECTION
SHIFT ARM
STOPFER P SHIFT DAUM STOPPER PLATE
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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 countarghaft, with its fixed and sliding gears,

= The shift farks.

* The shift drum. COUNTERSHAFT

Fower is transmittad through the clutch to the mainshaft,

From the rmainshaft, power may be transmittad through
savgral gear sets to the countarshafy,

M1 through MB are the gears on the mainshaft and C1 through
C5 are the countershaft gears,

21 C4C3 C5 2

The gear sets are comprised of opposing gears, one qear on
aach shaft,

The illustration an the right shows the gear sets, pairing the
rnainghaft number with the countarshaft number [(M1/C1, CLUTCH

T M2/CZ, et _[ 1

Setection of the proper gear set is done by maving 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. | CRANKAHAFT

In the iliusteation, gears M3, C4, and €5 are the sliding gears, | _

The sliding gears are moved by shift forks which ride on the
ghift drum. Cam grooves cut in the shift drum move the shift
farks as the drum rotatas.

Hotation of the shift drum iz done by working the gearshift
pedal,

The relative pasitions of the transmission at the respactive changing position ara shown balow,

P |
11
AN
-
v

1
1

L

Eif
’Llj 1?
Jit

3rd gear (C4 gear shitted} l|

j—‘_ L

X |
4th gear (M3 gear shiftedt | Bth gear (M3 gear shafted)

L
i
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TRANSMISSION

TRANSMISSION DISASSEMBLY

NOTE

vwashars, angd snap rings] by stacking them on a toof ar
siipping them onto & piece of wira,

* Do not expand the snap ring more than recassary for
remova. To remove a snap ring, expand the snap ring
and pull it Ff using tha gear behind it

[ E— R

TRANSMISSION INSPECTION

Check the followkng:

Geaars;

* Teeth—for damage or excezsive waar,

* Dogs and dog holes- for damaga or excessive waar,
Mazsure the gear [.D, lexcapt splined hales and holes with
neadle baaringst,

Bushings:

+ For wear of damaga.

* Measura the i.D. and O.D.

= Calculate the gear-to-bushing and bushing-to-shaft
clearances,

Mainshaft, Countershaft

- Spline groove and sliding surface for abnormal wear or
damage.

* Messure 0.0, at the gear sliding areas,

* Calculate the gearto-shaft and shaft-to-bushing clear.
ances.

—
* Keep track of the disassemblad parts {gears, bushings,

] —
SMAP RINGS
'_ ]
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TRANSMISSION

Shift Drum
* The guide groove for abnormal wear ar damage.
'+ The bearing for excessive play or damage [if required).

Shift Fork

* For deformation or abnormal wear,
» Measurse the fork claw thickness,

* Measure the 1.D. of the shift fark.

NOTE

* Some fork claws are measured at A and C {claw ends),
Othars are measured &t B ithe centar].

GUIDE GROOVES

Shift Fork Shaft
+ Far damaga and straightness.
* Maasura the 0.0 at the shift fork aress.

TRANSMISSION ASSEMBLY

Clean all parts in solvent.

Apply molybdenumn disulfide grease to all sliding surfacas of
the mainshaft, countershaft and buzhings to  eprsure initial
lubrication,

Reassemble all parts into their erigingl pasitions,

NOTE

* Always install the thrust washers with the chamfared
lrolted) edge facing away from the thrust laad.

|+ Aftar installing a smap ring, slightly open the rirng and

rotate it in its groove to be sura it is fully seated,

+ Do net use warn snap rings which could easify spinin the
groove. It would be tog lpase 1o properly seat in the
groowve. Align the gap in the snap ring with the aroave of
the spline.

GEAR CIRCLIP

THRUST
LaAD

Pate of Issue: Sap,, 1988
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TRANSMISSION

NOTE

| * Install the fock washar by aligning its tabs with thEu_|
grooves of the spline washer,
* Da not forget to install the thrust washer at the end of
the mainshaft and countershaft, |

SPLINE WASHER _|

NOTE
|_- Align il hole in the bushing ar gear with shaft oif hnIaJ

Instali tha shift forks in the corrast positions acgording to the
location mark on earch fork,

“L* mark: Left side of the crankcase

Y™ mark: Center of the crtankcase

“R" mark; Right sida of the crankcasza

Tuin the mainshaft or countershaft to ensure that the gears
turn simopothly aftar reassembly.

Lubricate gears with clean {recammended) anging oil wwhila
turning the shait,
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