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CYLINDER/PISTON

PISTON PIN INSPECTION
Measure the piston pin O.0. at three points,
Replace the piston pin If the service limit is exceeded-

Calculate the piston pin-to-pin bore clearance by subtracting
the piston pin O D. from the pin bore 1.D.

SMALL END BEARING SURFACE INSPECTION

2-stroke Engines:

Install the needle bearin@ and piston pin in the connecting rod
small end and check for excassive play

if the piston pin 1.D. is over the service limit, the crankshaft
must be replaced Measure the |.D, of the connacting red small
end.

4-stroke Enginas:
Measure the ).B. of the connectingrod small end.

Replace the connecting rod or crankshaft assembly | the ser-
vice Imit 1s exceeded.

PISTON/PISTON RING INSTALLATION

4-3troke Englnes:
Clean tha piston heads, ring lands and skirts.

Carefully install the piston rings onto the piston w'th tha mark-
ings facing up.

NOTE

-
Be and rings during

assambly,
Do not confuse tha top and second rings: The top ring is
\ chroma-coated and the second ringis not coatad (blackl.
I « Af.er installing ths rings they shou!d rotate freely,
without sticking
+ Space the ring end gaps 120 degraes apart.
+ Spacetheside railgaps40 mm (1.6in! or more apart as

10-8

4.STROKE ENGINE

MARK

—= TOP RING

SECOND
RING

SPACER

GAP
(0.8 in) OR MORE
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CYLINDER/PISTON

2-stroka Engines:
Clean the piston ring grooves.

Lubricate the piston rrngs and ring grooves with clean 2-stroke
oil.

nstall the piston rings on the piston with the marks facing up.

NOTE

| + Do not tonfuse the top and second rings. B e sure to ’ln-—!
stall them in the proper grooves.

» Some 2-stroke engines use an axpandar ring behind the
sacond ring. N

In 2-stroke angines, the piston has locating pins that hold the
piston rings away from the intake and exhaust ports,

Align the piston ring end gaps with the locating pins.

Check thefit of each ringinits groove by pressing the nnginto
the groove. Make sure that it is flush with the piston at several
points around the ring.

If the ring ndes on the locating pin. it fs damaged during
assembly.

PISTON INSTALLATION

Coat the needle bearing (2-stroke engine only) and piston pin
with the recommendad oil.

Lubricata the piston pin.

4-STROKE ENGINE: Molybdanum solution

2-STROKE ENGINE: Recommended engine oil

NOTE

L- Place a clean shop towel owver the crankcase to pravent

the clip from falling inta the crankcase.

i

Install the needle bearing into the connecting rod.
Install the piston and insert the piston pin.
NOTE

= Tha mark thatis stamped on the piston head should be
facing tha correct direction.
"IN MARK: TO INTAKE SIDE

i' “EX'"or*A’" MARK: TO EXHAUST SIDE

L%

install naw piston pin clips.
CAUTION

—

« Always use new Pfston pin clips. Reinstalling usad piston
pin clips may lead to seiious engine damage.

NOTE
.

» Take care not to drap tha pisten pin clip fte the
crankcase.

« Set the piston pin c¢frp in the groove properly.

i » Do not align the clip’s end gap with the piston cutout. ;

2-5TROKE ENGINE

&

MARK

TOP RING r
RING
EXPANDER [

2-5STROKE ENGINE

—
4-5TROKE ENGINE

7’7E FISTON

Pl

I
WEEDLE
iI BEARING

MARK

FISTON
PIN CLIP
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CYLINDER/PISTON

CYLINDER INSTALLATION

Make sure that the piston ring end gap is correct,.
Install a new cylinder gasket and dowael pins,

Coat the cylinder wall with clean engine oil and install the
cylinder.

NOTE

» Route the cam chain through the gylinder.
LT He garaful not 10 damage the piston rings.

]

Single cylinder:

Install the cylinder over the piston while compressing the
piston rings by hand.

Multi cylindar:

Pasition the piston at T.D.C. and install two piston bases to
hoid the 2/3 pistons.

Compress the rings with the piston’ing compressor and install
the cylinder.

Parallel four cylinders:
First install #2/3. then #1/4.

SINGLE CYLINOER

&

”

A
AN
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11. CLUTCH

SERVICEINFORMATION 11-1 CLUTCH INSPECTION 11-10 ‘
TROUBLESHOOTING 11-1  HYDRAULIC CLUTCH SYSTEM

SYSTEM DESCRIPTIONS 11.2 SERVICE 1-27

SERVICE INFORMATION

® Clutch maintenance can be dune with the eng'ing In the frume.

® Refer to the Model Speoific manual for ramoval/installation of the crankcase cover and speciftc clutch maintenanca.

® Engine ail viscosity and level have an effect on clutch disengagement. Whan the clutch does not disengage or the vehicie
creaps with clutch disengaged, inspact the engine oil level before servicing the clutch system.

® On wet centrifugal clutches, the clutch will not engage properly if the angine oil contains additives such as molybdenum
disultied. Oils with a molybdenum disullied additive tend to reduce clutch friction,

TROUBLESHOOTING . n

Clutch lever too high

» Damaged. kinked or dirty clutch cable
« Damaged clutch lifter mechanism

«  Faulty clutch litter plate bearing

«  Sticking clutch slave cyhnder piston

+ Clogged hydreulic system

Clutch will not disengage or motorcycle ereeps with ciutch

disengaged

*+ Too much clutch lever free play

» Werpcd plate

+ Loose clutch lock nut

- Qi level too high. improper oil viscosity or oil additive
used

» Air in hydraulic system

+ Low fluid level

* Hydraulic system leaking or clogged

Clutch slips

+ Clutch hfter sticking

» Worn clutch discs

+ Wesk clutch springs

* No clutch lever tree play
» Hydraulic system clogged

Date of Issue: Sep.. 1988 1 1 1
@ HONDA MOTOR CO., LTD. -




CLUTCH

SYSTEM DESCRIPTIONS

The clutch system is to disconnect/connect the power of the crankshsft. Most clutches are placed between tha primary
reduction and transmission. With some models, howaver, they are attached directly to tha crankshaft. The actuation of the
clutch can be roughly divided into two types: tha manuai clutch controlled by tha rider and the centrifugal clutch performing
connection/disconnection of the power according to engine rotation.

The clirtch controls the transmission of powerby frictional force, When the clutch is completely disengaged. power cannot be
transmitted to the rear wheel. When the vehicle is started, the clutch gradually increases its frictional force and smoothly
transm’its power to the rear wheel. When the clutch js compietely engaged. the power of tha crankshaft will ba diractly

transmitted to the rear wheel.

If the clutch is partially released with the engine at high rpm, the reduction in friction force caused by heat or wear In the
clutch causes the clutch to slip evan when completely engaged. As a result, power transmission is lost,

WET MULTIPLATE MANUAL CLUTCH
(TYPE A: OUTER PUSH TYPE)

This is tha most conventional clirtoh type used on motorcycles. Tha primary drive gear of the crankshaft drives the primary
driven gear Integrated in tha clutchourter. The clutch disc and the clutch outer rotate with the crankshaft, as the claws ot the
outer circumference of the clirtch disc are engaged with the grooves of the clutch outer.

The mainshaft of the transmission and tha clutch center are however fixad with a lock nut. Furthermore, the clutch centerand
the clutch plate are engaged with the spline. Thus, the ciutch plates rotate with the rear wheel through tha transmissiot,

CUTER PLATE ) I';LFTTEEI
‘3 A
{3 PRESSURE & CLUTCH "
FLATE LOCK NUT (&2 BEARING
B CLTCH 1y LIFTER
Y THRUST CENTER ROD
WASHER & CLUTCH
(3 CLUTCH SPRING

HSC

When the cliutch levar is pulled in, tha dutch lifter mechanism
presses the prassure plata through the lifter plate, resulting in
a gop between the dis¢c and tha plata. The power of the
crankshaft is now not transfecred to the rear wheel.

When operating the transmission gears and gradually releasing
theclutch lever, the pressure plate bagins to press the disc and
piate by the tension of the spring, and the discs and the plates
begin to transmit power by sliding contact. At this time, the
vehicle will start to move.

When the clutch lever is completely releasad. the discs and
plates are complately caught between the pressure plate and
the clutch center, and no longer mutually slip. The power of
the crankshaft s thus completely transmitted to the rear
wheel.

CLEARANCE
APPEARS

CONTACT

S I PRESSURE .- —
CLUTCH DISENGAGED CLUTCH ENGAGED
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CLUTCH

Judder Spring Purpase l
When the clutch lever is released to engage the clutch, the

clutch discs and plates sometimes engage intermittentty caus-
ing judder or vibration to some degree.

To lessen this symptom, some models are equipped with a jud-
der spring.

The clutch discs and Plates are pressed by the judder spring
tension and each disc and plate engages smoothly.

A judder spring is not installed on motorcycles on which the

judder is not bothersome. \ )

SPRING SEAT JUDDER SPRiING

Damper Spring Purpose
When the eng'ine is runn'ing, the combustion pressure that the DAMPER §PRING
piston raceives is applied to the crankshaft intermittently and
the clutch outer primary driven gear receives the striking force
from every piston stroke.

Due to the pulsing natura of the power input, a damper spring
fs installed between the clutch outer ang primary driven gear,
close to the crankshaft.

The damper springs absorb the impact of the power pulses so
they ara not transmitted through the rast of the drive line. The
drive train is thus protected from unnecessary damage and
overall vibration is reduced.

TYPE 8 (INNER PUSH TYPE)

The clutch lifter mechanism of this type is equipped on the apposite side of the clutch, and is diffarent from the type A.
The push rod is installed through the mainshaft and presses the clutch pressure plate located outside of the cluteh outward to
disengage the clutch. All but the above characteristic are the sama as type A.

2 CLUTCH @) CLUTCH
CEMTER DisC

(7" CLUTCH QUTER N2

/B PUSHROD ~ e
P ————n m ' __I ™ G
- %

& LIFTER 4& CLUTCH

ROD 4 BEARING = SPRING

(3) CLUTCH PRESSURE
PLATE

Power transmission and operating principle are the same as type A (see page 11-2|.

Date of Issue: Sep.. 1988
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CLUTCH

ONE-WAY CLUTCH SYSTEM
{TYPE C: INNER PUSH TYPE WITH BACK TOROUE LIMITER MECHANISM)

On rapid downshifting from high RPM., the compression braking forces creatad by the engine ¢an exceed the rear wheel's
tractinn; the engine becomes a rear wheal brake. This ¢an ¢cause momentary lockup ofthe rear wheel — until the compresston
braking ferce drops below the ievsl necessary to make the rear tire break traction. If multiple downshifts are made. the result
will be a much longer loss of traction. The one-way clutch system has been specifically dasigned to prevent this loss of
traction,

CLUTCH HuB,
thas spiines)

ONE-WAY SPRAG
CLUTCH
(splined to mainshaft)

CLUTCH HUB, OUTER

(no splinas but receives
power via the one-way
sprag clutch)

INNER PORTION
{Always locked during
deceleration.)

QUTER PORTION
(Can slip during
deceleration.)

The major difference between this system and a convontional
clutch is a two-piace clutch hub, inner and outer. In addition, SPRAG CLUTCH CLUTCH HUB.
the outer portion of the clutch hub. that which controls the IT™

majarity of the clutch plates and discs, is drivan by a special
one-way sprag clutch,

The inner portion of the clutch hub is splined to the transmis-
sion’s mainshaft as is normal. But it only controls about two-
fifths of tha clutch plates and discs. This portion of the clutch
transmits power and deceleration forces in the usual mannar,

The outer portion of the clutch hub is not splined to the
transmission’s mainshaft, It controls about three-fifths of the
clutch plates and discs. This portion transmits power when the
sprag clutech is locked up, such as during normal acceleration,
cruis’ing, and deceleration. But it will slip during high RPM
deceleration.

OPERATION:

When the transmission is downshlited from high RPM, it
causes 3 backloading at the clutch because of the forces
generated by the engine’s compression braking effact. If these
forces approach that which will cause the rear wheal to lock
up. the one-way clutch will disengage the outar portion and
allow the inner portion to shp, It will do this to a dagres that
allows the rear wheel to maintain traction while maintaining
the highest effect of angina braking. So rather than being a
harsh ON or OFF machanissn, the one-waY clutch determines
the correct amount of slip for each situation, all the whila
maintaining maximum possible engine braking effect.

1 1 4 Date of Issue; Sep.. 198B
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CLUTCH

« OPERATION

During acceleration, cruising and normal decaleration,

powaeris transmitted throug

ner: Clutch outer — plate -~ disc — sprag clutch —

mainshatt.

CLUTCH
HUE,
IMMNER
lsplred)

When thore 1s a backloading en the clutch caused by the

h the clutch in the normal man-

CLUTCH
HUB, OUTER
(no shlinesl

SPRAG
CLUTCH

SPRAG

=

MAINSHAFT

—*l-.— CLUTCH
tINNER
RACE
(sphned)

¢ POWER FLOW DIAGRAM

TR TR
_|_.{;LL.I CH DUTER |

— = -4

s B . | S _
CLUTCH PLATE | CLUTCH PLATE |
s .
i §

[ cloTenoisc |
— &

[ CLUTCH HUB, INNER |
by
I

[ CLUTCH DISC

CLUTCH HUB, QUTER _ |

. L -
| SPRAG CLUTCH

' 5PRAG CLUTCH INNER RACE |

L—- - _—

[ MAINSHAFT |

<«—. ORDINARY POWER FLOW
-.-—— BACKLOAD

1iear wheal nearing lock up, the sprae clutch will slip Tust
enaugh to prevent the wheel from locking without losig
the benefit of maximum engine compressien brakirg.

MAINSHAFT

L SPRAG
CLUTCH
INNER
RACE
CLUTCH Isplineril
HUBE,

INMER

These plates/discs will
slip rluring backloading.

CLUTCH

Dote of Issue: Sep.. 1988
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CLUTCH

TYPE D (CRANKSHAFT MOUNTED!

» Clutch outar is on the crankshaft

T CLUTCH = DRIVE
PLATE PLATE
& CLUTCH
(T PRIMARY {21 SET RING DISC (& CLUTCH
DRIVE GEAR SPRING
3 LIFTER
£ ROD
(7: PRIMARY P T
DRIVEN : N
GEAR e il BEARING
@1 CLUTCH (3 CLUTCH -
: @ LIFTER
OUTER LOCK NUT PLATE
Power Flow Diagram CLUTCH DISENGAGED CLUTCH ENGAGED
ey e S ——
CRANKSHAFT DlA_rNSHAFT_i
DRIVE PLATE PRIMARY DRIVEN GEAR
CLUTCH OUTER PRIMARY DRIVE GEAR

CLUTCH PLATE CLUTCH DISC ]

[- Clutch springs are compressed —* clutch is disengaged

« Clutch springs are ralsased  — giutch is engagad | II

CLUTCH LEVER

OPERATION:
Clutch fever is Lifter rod, lifter Clutch outer is Clutch springs Clearances ap- Clutch
pulled ————== plate are —=»depressed ————e=3re compressed —epear between—— disen gaged
depressed pfate and disc
Clutch lever is Lifter rod is Clutch springs Clutch outer is Disc is con- Clutch
-— -— —_ -— -
released released are raleased pushed out tacted to plate engaged
1 1 6 Date of Issue: Sep., 1888
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CLUTCH

WET MULTIPLATE CENTRIFUGAL CLUTCH

Tne centrifugal clutch achieves a connection/disconnection of the clutch by the centrifugal forca applied en the clutch rotated
by the crankshaft. With this mechanism. the vehicle wilt net start when idting, because the centrifugal force is less ard the
clutch is disengaged. However, as the rotation of tte engine increases, the clutch will be engaged and the vehicle can be
moved without manual operation of the clutch.

When the centrifugal clutch is combined with tha transmission. it will be provided with an independent mechanism, to
disengage the clutch by the motien of the pedal when operating the gear shift. This is to disengage the clutch tamporarily
when changing gears. ard to sliminate the pressure applied on tha toothed surface of the gear transmission to enable the gear
to slide smoothly, resulting in an easier shift.

TYPE A: SHIFT CLUTCH COMBINED

The centrifugat and shift clutchas are combined to be mounted to tie crankshaft.

{B) CLUTCH (8 CLUTCH
WEIGHT PLATE

(& CLUTCH @ CLUTCH

CENTER CHSCS

3, DRIVE
PLATE

@ CLUTCH

SPRING 7 DRIVE
G, (1 PRIMARY
33 CLUTCH \B’ DELVE”
QUTER F GEAR
""@{'k
) DAMPER
v SPRING ) SET RING
&, % PRIMARY
5 DRIVE GEAR
4 FREE SPRING %’ G‘b@
34 CLJTCH
LEVER
R gl
% cLuTCH
LOCK NUT
SHIFT LIFTER
J5 BALL Ly MECHANISM
RETAINER & LIFTER (il LIFTER PLATE
CAM (% BEARING

At low engine speeds, the centrifugalforce applied on the When the engine speed is increased, the centrifugal force
clutch weight is less. The weight does not work, and a gap applied to the ctutch weight increases. The weight moves
exists between the clutch plates and discs. The clutch is outwards and presses the clutch plate. The plates end the
disengaged. dis¢cs therefore closely join and the power of the

crankshat: will be transmitted to the primary drive gear.

CLUTCH PLATE

BDIsc
\ ELUTCH BIS CLUTCH QUTER

CRANKSHAFT | |—CLUTCH WEIGHT

PRIMARY

'B DRIVE GEAR

Date of Issue: Sep.. 1988
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CLUTCH

In some cases, a roller is used instead o} a clutch weight be-
tween the drive plate and the clutch plata. In this type, cen-
trifugal torce shifts the roller to the outside of the drive plate,
causing tha pressure on the clutch plate to engage the clutch.

GEAR SHIFT LIFTER

Whan the shift pedalis operated. the rotation of the gear shift
spindte rotates the litter cam through the clutch lever.

When the lifter cam is rotated. the ball positions of the ball re-
tainer and the litter cam are dislocated, causing the liftar cam
to lift for the distance shown in the figure {a) and the pressure
pfate is pressead.

When the pressure plata is pressed, the clutch outer cantracts
the spring and the whole clutch outer is pushed inwards.
Atthistima, eventhough tha clutch weightis closely joined to
the disc and plata, 3 gap will exist between the disc and plate
from the motion of the clutch outer, and the clutch is then
disengaged.

As the peda!is released after completion of shifting gears, tha
lifter cam retums totts original position. When the clutch outer
returns to its original position by the tension of the clutch
spring, the disc and the plate closely join again, and the cfutch
is then engaged.

DRIVE PLATE

CLUTCH PLATE

INCREASE PRESS
CENTRIFUGAL
FORCES
]_ ROLLER
BALL RETAINER LIFTER CAM

LIFTER CAM

T

CLUTCH
QUTER
CLUTCH
SPRING

LIFTER

11-8
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CLUTCH

TYPE B: SEPARATED SHIFT CLUTCH

The centrifugal ¢lutch and the shift clutch are separate in this type, increasing the clutch capacity in comparison with the
combined type described on previous pages. Differing from the type mentioned in the previous saction, the centrifugal clutch
has a mechanism wheretsy the cfutch shoe attached to the crankshaft is expanded outwards by centrifugal force. and tho
shoe is pressed against the Inner surface of the ¢lutch drum, allowing power transmission. This is a simitar mechanism tu a
drum brake. The shiff clutch isattached to the mainshaft as with a manual ¢clutch. The work of engaging/disengaging Is also
the same as with the manuat clutch. The gear shift lifter mechanism is the same as that of the combined type describedin the

previous section.

({: CLUTCH
ENTER

5 CLUTCH
DISC

. 3 CLUTCH
@ LIFTER  LOCK MUT

PLATE
{11 BEARING
%\@é

& CLUTCH (7) PRESSURE & CLUTCH
PLATE PLATE

SHIFT
cLuTtCH

CENTRiFUGAL

CLUTCH
15 DRIVE
%) FRICTION 4 SHOE PLATE " CLUTCH
SPRING SPRING DRUM
OPERATION PRINCIPALS
= Cantrifugal operation; refer to belt automatic transmission.
* Litter mechanism of change system; refer to wet muftiptate centrifugal clutch {Type Ai-
+ Ciutch mechanism of changa system: refer to wet multiplate centrifugal clutch (Type Al.
Date of Issue; Sep., 1988 1 1 9
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CLUTCH

CLUTCH INSPECTION
CLUTCH LIFTER DISASSEMBLY /INSPECTION

{Type A and a part af Type B8)
Remove the crankcase cover (Refer to Moael Specific manual).

Remove the lifter rod and return spring.
If a spaing pin 15 used. drive out the pin using a pin driver.

Remove the lifter shaft from the crankcase cover.

LIFTER ARM

SPRING PIN

PIN DRIVER

RETURN SPRING

LIFTER ROD

Check following: [
= lifter rod for banding

+ need'e bearing for play or damage

* dust seal for damage

* return spring for damage or wealiness

DUST SEAL

MNEEDLE BEARING

(Type D}
Remove the right crankcase cover (see the Modal Specific
manusl),

Remove the screws and lifter cover.

LIFTER COVER

SCREWS

Remove tha following:

* Stopper pin and lifter arm
= Screw and set plate

- Lifter plate and litter rod

LIFTER ROD , LIFTER

ARM

SET FLATE

STOPPER

LIFTER
PLATE

11-10
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CLUTCH

Check the tollowing:

+ Lifler arm, tor straightness

+ Return spring for weakness

+ 0O-ring, for damage

+ Sliding surface ol the lifter arm. for abnormal wear or
damage.

CLUTCH REMOVAL/DISASSEMBLY

(Type Al
Loosen the clutch spring bolts in 3 crisscross patternin2 or 3
staps.

Remove the cfutch spring bolts, litter plate and clutch springs.

|fthe clutch is secured with a staked lock nut, unstake the nut.

Remove the Jock nut and lock washer using e special tool.

I a snap ring Is used:
Remove the snap ring and clutch assembiy.

(Type B}
Loosen the clutch spring bolts in a crisscross patternin 2 or 3
stePs.

Remove the cluich spring bolts, pressure plate end clutch
springs.

NOTE

+ Hydraulie Clutches: To protect the ¢lutzh system from_|
air contamination slowly squeeze the clutch lever im.
mediately after removing the pressure plate, than tie the

l'___lgver to the handlebar grip. ]

CLUTCH SPRING

CLUTCH CENTER
HOLDER

§ 100U
(G| LOCK NUT WRENCH

J 4
fLOCK MUT

LOCK
WASHER

CLUTCH SPRING

Date of Issue; Sep., 1888
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CLUTCH

Remove the lifter rod, push rod, discs and clutch plates.

NeTE

—]

| push rods.

« Some modéls have a steel ball between the lifter and l ]

Remove judder spring and spring seat if they are installed.

[f1the lock nut is staked to the mains haft, unstake the lock nut
and remove it.

Remove the lock washer.

Remove the clutch center and clutch outer.

(Typa CI
Remove the sst ring, [rfter plate, lifter rod and bearing.

Slowly squeeze the clutch lever immediately after removing
the clutch lifter plate, then tie the lever to the handlebar.

CAUTION

-

« Ambiant aircan contamingte end maydamage then:luu:h_|
|__ Eygtam,

Shif: tha transmission into top gear and apply the rear brake.
Remove the lock nut.

NOTE

- |fthe engine is not in the frame, shiftthe transmission in-
to top gear and hoid the drive sprocket using the univer-
|  sat holder (37725--0030000). -

—_— — ———

—_——,—— .

Remove the fock washer, clutch spring set plata, clutch spring
and washers,

: ;" PLATES,

4.~ JUDDER SPRING
AND SPAING
SEAT

LIFTER ROD

STaAKED

_ \:;j WASHER
S tnm— =T CLUTCH CENTER

LOCK NUT AND LOCK WASHER._, | {T15ar] LOCK NUT |
; : e AT A

Lz o

SPRING
SET PLATE

r
CLUTCH SPRIMNG AND WASHER

11-12
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CLUTCH

Remove the clutch pressure plate. clutch plates and discs.

Remove clutch center B and the one-way clutch as an

assembiy.

Remove clutch center A, tive washer and the clutch outer,

Remove the clutch outer guida.

(Type D)
flemove the lifter, spring and oif through guide.
Remeve the screws. clutch outer cover and gasket.

FRESSLIRE

!_ PLATE

- -

CLUTCH CENTER B AND
OME-WAY CLUTCH

r WasHER
. oA

CLUTCH
OUTER

CLUTCH CLUTCH
CENTER A OUTER
r CLUTCH QUTER COVER SCREW
- |
\
\
1
k3
LIFTER GASKET B

Date of Issue: Sep., 1988
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CLUTCH

Straighten the lock washer tab.

Hold the clutch outer using tha clutch outer holder.

by
Ry

",

o

_.LDCK WASH}:’H._-"}_.EJ)_'

Remove the lock nut using the lock nut wrench. CLUTCH QUTER k;
Remove lock washers A and 8, discard washer B, .

NOTE

[[ + Replace lock washer B whenever it is removed. —I

— -

LOCK WASHER
:]
fIReplacs)

s Too.)
LOCK MUT
WREMCH

Remove the cfutch asserrbly from the crankshaft.

Remove the snap ring and primary driven gear ftom the PRIMARY DRIVEM COLLAR
mainshaft. GEAR

Remove the clutch center guide and coltar from the
crankshaft.

Remove the damper springs from the clutch outer.

Date of ! : Sep., 1988
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CLUTCH

Install the primary drive gear onto the clutch assembly and
compress the clutch springs using the clutch spring com-
prassor, then remove the set ring.

5 rooL I

CLUTCH SPRING COMPRESSOR 07960--0110000

@‘?na'] CLUITCH SPRING COMPRESSOR

Loosen and remove the tool, then disassemble the clutch.

FRIMARY
SET AING CRIVE GEAR

CLUTCH INSPECTION LIFTER PLATE

Lifter Plate Bearing (Type A. B, C, and D}

The lifter plate bearing inner reca is loaded by the lifter rod
when tha clutch is disengaged. Inner beering race damage ef-
fects the clutch operation.

Turn the bearing ‘Inner race with your finger, and check that
the bearing turns smoothly and quiet!y without play.
Also check that the outer race fits tightly in the lifier plate.

Clutch Outer (Types A. 8, C and D1 {

+ Check. the primary driven gear teeth for wear or damage,
replace as necessary.

+ Check the slots of the clutch outer lor nicks, damage or
wear from the clutch discs. replace as necessary.

PRIMARY
DRIVEN GEAR

Clutch Quter Guide, Needle Bearing (Types A, B and C}) CLUTCH

» Measure the .D. and/or O.D. of the clutch outer guide. OUTER
Replace if the sarvice limits are exceeded. GUIDE - _—I
» Check the needle bearing for damage or exessive wear:

replace if necessary.

NEEDLE BEARING

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




CLUTCH

Clutch Disc (Types A, B, C and D1 [~
= Cheok the clutch discs for scoring or discoloration: replace ’

as necessary.
» Measure the disc thickness and replace the discs if the ser-

vice limit is exceeded.
MNOTE

* Replace the clutch discs and plates as a sat.

Clutch plata (Types A, 8, C and D)

+ Chack the clutch plates for warpage or discoloration;
replace if necessaryv.

» Check for plate warpage on a surface plate using a feeler
gauge; replace i1 the service limit is exceeded.

NOTE
r. Warped clutch plates prevant tha clutch from disengag- |
| _mgproperly. . ] -
CLUTCH
FEELER GAUGE FLATE

Cluteh Center
Check the clutch center for nicks, grooves or abnormal wear

from the clutch plates; replace as necessary.
NOTE
[T_____ P T T T T~
; A da_r'nageq clutch center causes englng noise. J
CLUTCH
CENTER
L
Lifter Push Rod {Types Band C) ||

Check the push rod for trueness or damage; replace if
necessary.

i1 there is a steel ball between the lifter rod and push rod,
check the ball lor wear or damage: replace as necessary.

|

STEEL BALL

PUSH ROD
[,-—._ ~ 1
Date of Issue; Sap,. 1988
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CLUTCH

Judder Spring, Spring Seat

(Types A and I

Check the judder spring and spring saat for deformat;on, war-
page or damage; raplaca as necessary.

JUODER SPRING

A damaged or warped spring seat will causa the judder spring
to be pressed unevenly.
A damaged judder spring also causes the waak contact bat- ]

ween the discs and plates or uneven disc/plate contact.

SPRING SEAT

Mainshaft

[Types A, B8 and CI

Measure the mainshatt ®.D. at thesliding surface, if the clutch
outaer guide slides on the mainshaft.

Replace the mainshaft if the service hmit is axceeded.

M AINSHAFT

Clutch Spring

(Types A. B and D}

Measure the clutch spring free length, replace the springs if
the measurement is not within the service limit.

NOTE

» If the vehicle has bean usad for a long fime, the clutch |
spring free length will be shortan, because the clutch |
springs are compressed while the clutch is disengaged. \

+ Replace the clutch springs as a setso that the discs con- '

tact evenly with the clutch plates. 4

CLUTCH SPRING

Chich Spring

(Type C)

Maasure the free haight of the clutch spring: replace the spring
if the measurement is lower than service limit.

CLUTCH SPRING

Date of | : Sep, 1988
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CLUTCH

One-Way Clutch (Type CI

N Chegk the inside surface of clutch center 8 for abnormal
wear of damage; replace as necessary.

+ Measure tha |.0. of cfutch canter B. Replace if the sarvice
fimit is exceeded.

+ Check the outside surface of the one-way clutch inner for
abnormal wear, replace if necessary.

« Measure the O.0. of the one-way clutch inner. Replace it
the service limit is exceeded.

+ Chack the sprag for darnage or excessive wear, replaca if OME-WAY CLUTCH INMER CLUTCH CENTER B
necessary.

Reassemble the ona-way clutch as follows:

« |nstall the sprag into the clutch center 9. with the flanged
side facing up.

» Install tha clutch inner into the sprag by turning it in the
specified directien with the groove facing up.

Hold the clutch inner and turn clutch center 8 as shown and
check that the clutch centor turns in the specified direction but
not in the opposite direction. Raplace the one-way clutch if the o S
clutch center turns in both directions. S8 % EPRAG

OME-WAY CLUTCH

Primary Drive Gear {Type Ol
Check the drive gear grooves for nicks or wear caused by
the clutch plates: replace as nacessary.

» Maasure the |.®. of the pnmary drive gear. Replace if the
service limit is exceeded.

PAIMARY DRIVE GEAR

GRO®VE

Date of Issua: Sep.. 1988
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CLUTCH

Clutch Center Guide, Collar (Type O?

Measure tha 1.0, andior O.0D. of the clutch center guide at
the sliding surface.

Replace the guide if the service fimit is exceeded.

Measure the |.D. and/or height of the collar: replace if the
service limit is exceeded.

Crankshaft (Type D)
Measure the 0.D. of the crankshaft at the clutch center quide
sliding surface, replace if the service limit is exceeded.

CLUTCH REASSEMBLY

(Type A)
Install the needle bearing or clutch outer guide onto the
mainshaft.

Install the clirtch outer onto tha mainshaft,

NOTE

¢

|f tha pump drive sprocket is installed on the rnainshaft,—|
alignthe holes of the clutch outer with the pins on the oil ;
pump drive sprocket.

If the primary drive gear is the anti-backlash type, install
the clutch outer onto the mainshiait while moving the
drive sub gear to align the two gear teeth using a |
screwdriver. Take care not to damage the gear teeth. |

Install the thrust washer (if used).

CLUTCH
CENTER
GUDE

PN
}

] PRIMARY DHIVE GEAR -~
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CLUTCH

Coat the clutch discs and plates with clean oil.
Install tha pressure plate, discs. plates and clutch center onto

the mainshaft in the order shown. If a judder spring |sused, in-
stall the Judder spring and spring seat as shown below.

NOTE

= Thediscthatis installed against the judder spring has a '
larger 1.D. than the other discs.

» Ifthe splines of the clutch center cannot be aligned with
the mainshaft splines while installing, change the i
transmission jnto any gear positlon ard tum the rear
wheel to ease installation.

Make sure that the clutch center is installed complotely; the
grooves of the clutch center must align with the tabs of the
pressure plates.

If the clutch is secured with a lock nut;

Install the lock washer onto the mainshaft with

““OUTSIDE** mark facing outside.

the
if there is no mark, instali the lock washer with the convex side
facing out.

Install the lock nut and tighten it to the specified torqua.

NOTE

| = Usaa new lock nutif the lock nut was staked. ]
« Face the chamfered side of the lock nut inward If the |
L lack nut is chamtered.

« |f a snap ring is used:

Sat the snap ring into the groove in the mainshaft with the
chamfered side inward. Turn the snap ring to be sure that it is
seated in the groove.

CLUTCH

PRESSUAE PLATE

\ DISCS AND PLATES ]

DisC

SPRING SEAT JUDDER f

SPRING

CLUTCH CENTER PRESSURE PLATE

LOCK '.
NuT CHAMFERED

EDGE

11-20
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Tighten the lock nut to specified torques using a special tool.

Where a staked lock nut is usad:

Stake the nut to the mainshaft.

NOTE

* Replace staked-type lock nut, if the old staked area of
the nut aligns with the groove of the shaftafter tighten-
ing the nut to specified torque.

* Ba carefulnotto damage the shaft when staking the lock
nut.

+ Make sure that the peen point covers at least 2/3 of the

CLUTCH

LOCK NUT WRENCH

froce | CLUTCH CEMTER HOLDER

width of the mainshatt groove.

Set the bearing in the lif.er plate, than install the clutch springs

and the lifter plate.

install the clutch spring belts arxt tighten them in a crisscross

pattern in 2 or 3 steps.

(Type B)

Install the clutch outer guidae, needle bearing and clutch outer

{see page 11-19/.
Install the clutch center.

install the lock washer and lock nut (sea page 11-20}.

Tighten the lock nut using the spectal tool to hold the clutch

center,

Stake the lock nut if necessary.

PEEN POINY

LIFTER
PLATE

CLUTCH -~ "E1ac] - CLUTCH CENTER HOLDER
OUTER e CLUTCH
g CENTER

Lo TUIJLI
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CLUTCH

Coat the clutch plates and discs with clean engine oll.
CLUTCH

Install the judder sPring seat and spring, discs and clutch
plates.

NOTE

i = The judder spring and spring seat should ba installed as
shown, |

i + Tha disc that isinstallad against the judder spring has a

L targer |.D. than the other discs. J

——————— —— ————

JUDDER SPRING
SPRING SEAT

Coat the push rad with grease and instal itinto the mainshaft.

Install the lifter rod {and steel ball, # removed).

Install the bearing in the lifter plate, then install the clutch SPRING, WASHER
springs, pressure plate, washer{s! and clutch spring bolts. AMD BOLT

e
Tighten the clutch spring bolts- (

BEARING J

(Type C} CLUTCH CENTER A
Install the clutch outer guide, needle bearing and clutch outer

Isee page 11-19).

Install clutch center A and the washer.

WASHER

——

Date of | : Sep., 1988
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CLUTCH

Install the clutch center B, the one.way clutch and one-way
cfutch inner as an assembly onto the clutch outer.

NOTE

- See page 11-18 for one-way clutch assembly.

+ Make sure that the ocne-way clutch is installed correctly
by turning clutch center 8. The clutch center should turn

{ in the specified direction freely and should not turn in theJ

opposite direction,

Coat the clutch plates and discs with clean engine oil and in-
stall them in the ciutch outer and on the clutch center.

NOTE

[ + Two discs have different groove patterns than the othel-!
discs. Install these two in the SECOND and THIRD disc ‘
{ positions (from the mainshaft).
« Do not move clutch center B afterinstalling the discs and
L clutch plates. ‘

Install the pressure plate.

Instalt the washers, clutch spring and set plate.

NOTE
F fnstall the clutch spring with concave side toward the |
inside- |

InstaM the lock washer and lock nut (see page 11-20},

Put the transmission in top gear and apply tharearbrake. Then
tighten the lock nut to the specified torque.

NOTE

[ + If the engine isnotin the frame, shift the transmission in- |
to tap gear. hold tha drive sprocket with the universal
holder, and tighten the lack nut.

- -2 e-- .-- -- JRpS— —_—

-

CLUTCH CENTER B, ONE-WAY CLUTCH AND
ONE-WAY CLUTCH INMER

SECOND AND THIRD DISC (Different-grogve pattarn)

PRESSURE
PLATE

CLUTCH
_—
WaASHER SPRIMG

LOCK wWASHER AND LOCK NUT
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CLUTCH

Coat the push rod with grease and install it in the marnshaft.
Instaill the lifter rod.

Untie the clutch laver from the handlebar.

Install the bearing onto the littar plate-

Installthe lifter plate and secure it with the set ring-

(Type D)
Iinstall the clutch springs on the clutch outer-

Assenible the drive plate in the ciutch outer-

Install the clutch disc, clutch plate and primary drive gear.

Compress the clutch springs with the clutch spring com-
pressor. then install the set spring in the groove of the clutch
outer,

Remove the tool.

—_—
3 T

CLUTCH SPRING COMPRESSOR 07980-0110000

LIFTER FLATE BEARING

DRIVE PLATE
CLUTCH PLATE PRIMARY

DRIVE GEAR

CLUTCH DiISC

CLUTCH SPRING CUMPRESSOR

PRIMARY
SET RING ORIVE GEAR

11-24
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CLUTCH

Install the clutch damper springs.

Install the collar and clutch center guide onto the crankshaft.

Install the primary driven gear onto the mainshaft and sec ura it
with 3 snap ring.

Install tha clutch assembly onto the crankshaft,

Install 3 new lock. washer B (tongued
mainshaft

washer] onto the

NOTE

. - —
r. Reoplaca lock washer B with new one whenever it is -
removed,

Install lock. washer A with tha ““OUTSIDE'* mark; facing out-
side. If there is no mark, install the lock washer with the con-
vex side toward the outside.

Install tha fock. nut with tha chamfered edge toward the inside.

Hold the clutch outer using a special holder tool and tighten
the lock nut to the specified torque,

Band the tab of fock. washer 8 up into the lock nut groove,

NOTE

e ——

— . T ==},
» If the tab and groove aren't aligned, turn the lock nut in
the tightening direction to align; do not loosen the nut to
gat the locking tab.

PRIMARY DRIVEM
GEAR

—

Wi

DAMPER SPRINGS

COLLAR

CLUTCH
CENTER GUIDE

e A

)
U Lock WASHER A
LOCK WASHER B

|

L —
T o

p_ CLUTCH QUTER

LGCK NUT |
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CLUTCH

Install a new gasket onto the clutch outer.
Install the clutch outer cover and tighten the mounting screws.

Install the lifter. spring and oil through guide onto tha clutch
assembly.

CLUTCH LIFTER REASSEMBLY

{Type A and a part of type B)
Coat the litter arm and dust seal with grease.

Install the lifter arm and return spring.

Drive in a new spring pin us'ing a pin driver until the pin does
not interfere with the lifter arm.

Reset the retum spring in the place.
Install the lifter rod into tha cutout in the frfter arm.
Install the crankcase cover {see the Model Specitic manual)-

ITypa D}
Coat the lif:er arm with grease.

Replace the O-ring with new one, and install the return spring
and lifter arm in the crankcase cover.

Install the stopper pin into the pin hole on the crankcase cover,

tnstall the lifter plate and set plate, then tighten the screw.

Install the litter rod by aligning the boss of the lifter rod with
the groove in the crankcase cover.

Install a new gasket and the clutch lifter coves. Tighten the
SCrews.

Install the crankcase cover (see the Mode! Specific manuail.

LIFTER

©
A

O THROUGH
GUIDE

SPRING

[ _CLUTCHWEFI
e e —l

LIFTER
ARM

11-26
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CLUTCH

HYDRAULIC CLUTCH SYSTEM SERVICE
FLUID REPLACEMENT

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

Place aragover paintad, plastic or rubber parts whenever the
system is serviced.

Remove the reservoir cover, diaphragm cover and diaphragm.

CAUTION
. Spillied fluid will damage painted. plastic or ivbber partsT‘

Connect a bieed hose tothe bieed valve.

Loesen the bleed valve and pump the clutch lever.

Stop operating the lever when ho fluid flows out of the bleed
valve,

Refill with the same type of fluid from an unopened container.
Do not allow foreign material to enter the system when refill-
ing the resarvoir.

‘- Using the wrang fluid will cause loss of braki:m

| afficiency. |
| + Contaminated fluid can clog the system, causing a lass
of braking ability.

Connect the brake bleoder to the bleed valve.
Pump the brake bleeder and loos#n the bleed valve.

Add clutch fluid when the fluid level in the master cylinder
reservoir is low,

Repeat above procedure until air bubbles do net appear in the
bleed hose.

NOTE

[ + Be sura the fluid reserveiris parallei to the ground before—‘
removing the cover and diaphragm,

i » If air enters tha bleeder from around the bleed valve

|_ threads, seal the threads with teflon tape.

¥ the broke blesder is net available, peiform the follewing
procedure.
Connect a bleed hese to the blead valve.

Loosen the slave cylinder bleed vave and pump tha clutch
lever.
Stop operating the laver when no fluid flows out of the bleed
valve,

Close the blaed valva. Fill the reservoir, and install the
diaphragm,

Pump up the systam pressure with the lever until there are no
air bubbles in the fluid flewing out of the raservoir small hole

and lever resrstance is falt.

Then bleed the system.

RESERVOIR COVER

BRAKE BLEEDER
(COMMERCIALLY AVAILABLE}

BLEED HOSE

BLEED VALVE

Date of issue: Sep., 1988
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CLUTCH

AIR BLEEDING

1] Squeeze the clutch lever, open the bleed vaive 1/2 turn
then close the valva.

NOTE

|_° Do not release the clutch lever until the bleed valve has ]
been closed.
+ Check the fluid leve! oftan while bleeding the system tg
prevent air from being pumped into the system. |

2} Release the clutch lever slowly and wait several seconds
after itis fully relaased, before repaating the procedure.

Repeat tha above procedures until air bubbles no longer appear
at the and of the hose.

Tighten the blaed valva to the spec'iied torque.

Filltha clutch fluid reservoir to the upper level.

Install the diaphragm, diaphragm cover and reservoir cover.

CLUTCH MASTER CYLINDER

Removal/Disassembly
Place arag over painted, plastic or rubber parts whenever the
system Is serviced.

CAUTION
IT Spilled fluid will damage painted, plastic, orrubber parts.—|

Disconnect the clutch switch wires. and remove the clutch
hose bolt and two sealing washers.

Cover die end of the hose with a clean rag to prevent con-
tamination of the system. Then secure the hose to the
handlebar.

Remove the holder bolts and holder, then remove the master
cylinder from the handlebar.

Remeve tha clutch lever pivot bolt, nut and clutch lever.

Ramovo the push rod and boot.

DIAFHRAGM —‘

UPPER LEVEL

HOLDER

CLUTCH LEVER
BOOT

I PIVOT BOLT | pUSH ROD !

11-28
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CLUTCH

Remove the snap ring from the master cylinder.

SNAP RING PRIERS 079143230001 or

equivaent tool
commercially available

Remove the washer, piston/secondary cup, primary cup and
spring from the master cylinder bedy.

Replace the master piston components as a3 set.

CAUTION

)

Replacing individual master piston components can |
cause clutch system failure.

Inspection

Check the primary cup and secondaiy cup lor wear, damage or
deterioration and replace as necessary.

Measure the master piston O.D, raplace if the service limitis
exceeded.

Check the master cylinder for scores or nicks and replace as
necessary.

Measure the master cylinder I.D. in X and ¥ directions; replace
it the service limit is exceeded.

NOTE
+ Replace the piston, spring and cups as a sat.

_

SMNAF RING

SNAP RING
FLIERS

SPRING
PRIMARY

PISTON/SECONDARY CLIP

SHAF RING

WasSHER

——
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CLUTCH

Assembly/Installetian
Clean all parts thoroughly.

Coat the primary and secondarY cups with clean brake tiuid
before assembly.

Install the spring in the master cylinder with tha small end out.

Install the primary cup and RistorVsecondary cup.

CYLINDER
LRFACE]

2]

% SECONDARY
Cup

CAUTION
+ Allowing tha lips to turn inside out whar} instalfing the—| e PRIMARY E*%
cups will result in brake system failure. cup

Install the washer and snap ring making sure the snap ring is
seated firmly in the groove.

°S Yo ’

SNAP RING PLIERS 07914-3230001 or
equivalent tool
commercrally available

SHNAP HING

SNAP RING
PLIERS

Install the boot and push rod.
BOOT

PUSH ROD

Set the push rod end piece into tha clutch taver hole. Than in-
stall the iever with the end piece over the push rod.

Screw in the pivot bolt making sure that the lover moves
smoothly. then tighten the prvot nut secutely.

Place the master cylinde:s on the handlebar and install the “UP MARK PUNCH MARK
holder with the “"UP’ mark facing up.

HOSE BOLT

Algn the end of the holder with the handlabar punch mark,

Tighten the upper holder mounting bolt lirst, then tighten the
lower bolt,

Install the clutch hose with the heit and two new sealing
washers.

Connect the clistch switch wiros to the switch terminals,
Fill the reservoir and blead tha clutch system {(page 11-28\,
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CLUTCH

CLUTCH SLAVE CYLINDER

Place a rag over painted, plastic or rubber parts whenever the
system is serviced,

CAUTION
'._-. Spllled'ﬂluid wil damage painted, plastic, or rubbar parts.
e - .

Remove the slave cylinder mounting bolts and then ramove the
slave cylinder from the crankcase.
NOTE

» Do not disconnect the clutck hose until the piston bas |
been ramoved,

Inspect the piston seals for signs of leakage.

Disassembla the slave cylindar and replace the piston seal as
required.

Place a ctean pan under the slave cylinder to catch the draining
fluid and squeezee the clutch lever slowly to push out the
piston.

Drain the clutch fluid. Temporarily install the slave cvfrnder
then disconnect the ciutch liese.

Remove the spring from the piston.
Check the piston and cylinder for scoqng or scratchas.

Remove the oil seal and piston seal from the piston and discard
them-

The seals must be replaced with naw onas whenever they
have been ranroved.

Assembly

Assembile the slave cylinder
disassembly.

Apply a madium grade of hi-temperature silicone grease or
braka fiuid to the new piston seal ond oil seal.

in the reverse order of

Carefully seat tha piston seal In the piston groove. Install the
oil seal. Place the piston in the cylinder with the seal end facing
out.

Install the spring in the cylinder with small end toward the
piston.

SLAVE CYLINDGER

HOGE BOLT

PISTON

FISTON SEAL

-

OIL SEAL

80DY

FISTON

SLAVE CYLINDER

Date of Issue: Sep.. 1988
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CLUTCH

Meke sure that the clutch lifter push rod is installed properly.
Install the dowel pins and a new gasket onto tha slave cylinder

andinstall the cylinder by aligning the pushrod with the oil seol
hole.

Tighten the mounting bolts to the specifred torque.

NOTE

sacura the slave cylinder positions-

* Note the location of the dowel bolts or dowel pins for ‘
positioning the slave cylinder.

1 * Tightan the bolts in 2 or 3 steps in a crisscross pattern
starting from the dowel bolt or the dowel pin baoit, J

Connect the clutch hose with the hose bolt and two new seal-
ing washers, thent'ighten the hose bolt to the specified torque.

Fill the clutch fluid reservoir and bleed the clutch system fpage
11-28).

DOWEL PING

=

’ LIFTER PUSH RO

]
0

» Some models have dowel balts instaad of dowel pins to l

aP

"W SEALING WASHERS

HOSE BOLT

11-32
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12. V-MATIC BELT DRIVE SYSTEM

SERVICE INFORMATION 12-1  DRIVEBELT 12-5
TROUBLESHOOTING 12-1  DRIVE PULLEY 12-6
SYSTEM DESCRIPTION 12-2 CLUTCH/DRIVEN PULLEY 12-10

SERVICE INFORMATION

® Avoid getting grease and oi) on the V-belt and pulley drive faces in order to prevent belt slippage.
® Refer to the Model Specific manual for removal/installation of the left crankcase cover and specific clutch maintenance.

TROUBLESHOOTING

Engine starts but vehicle won't move
= Worn drive belt

= Damaged ramp plate

« Worn or damaged clutch lining

Engine stalls or vehicle creeps
Broken clutch shoe spring

Poor performance at high speed or lack of power
» Worn drive belt
- Weak driven face spring
Worn weight roller
« Faulty driven pulley face
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V-MATIC BELT DRIVE SYSTEM

SYSTEM DESCRIPTION

OPERATION

HONDA V-MATIC provides variable drive ratios between the engine and rear wheel according to the engine speed and load. It
accomplishes this with two sets of puileys, drive and driven, connected by a drive belt. The drive puliey is attached to the
engine crankshaft. Thedrivenpulley is attached to a shaftthat incorporates a centrifugal clutch. In the V-Matic Drive, there is
a final gear reduction between the driven puiley and rear wheel, providing an increase in torque.

BALL BEARING

BALL BEARING s CLUTCH WEIGHT

WEIGHT
ROLLER

GLIDE PIN DRIVEN FACE CLUTCH
AND ROLLER SPRING OUTER

RAMP PLATE
FACE
DRIVE FACE
MOVABLE DRIVE FACE
DRIVE PULLEY DRIVEN PULLEY DRIVE PULLEY DRIVEN PULLEY

When the engine is running at low speed, the unitincreases or As the engine rpm increases, or the load on the rear wheel
muttiplies torque. This delivers more torque than a higher decreases, centrifugal force on the weight roliers throws

engine speed at a greater drive ratio. the rollers outward. When the rollers are forced outward,
they push the movable face of the drive pulley closer to the
REDUCTION: LOW drive face. The result is a reduced drive ratio between the

driven and drive pulleys.

REDUCTION: HIGH
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V-MATIC BELT DRIVE SYSTEM

DRIVE PULLEY OPERATION

WEIGHT ROLLER

RAMP PLATE

DRIVE FACE

MOVABLE DRIVE FACE

The drive pulley consists of a fixed and a movable face. The movable face is capable of sliding axially on the shaft of the fixed
face. The ramp plate, which pushes the weight rollers against the drive face, is attached to the shaft of the drive face with a

nut.

DRIVE BELT AS SPEED INCREASES

MOVABLE FACE

RAMP PLATE

DRIVE FACE WEIGHT ROLLER

As the engine rpm increases, centrifugal force on the weightrollers is increased. This pushes the movable drive face toward
the fixed face. This reduces the drive ratio by allowing the drive belt to run on a pulley of greater diameter.

Date of Issue: Sep., 1988
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V-MATIC BELT DRIVE SYSTEM

DRIVEN PULLEY/CENTRIFUGAL DRY CLUTCH

BALL BEARING

BALL BEARING
' CLUTCH WEIGHT

DRIVE SHAFT

CLUTCH
OUTER

GUIDE PIN AND ROLLER

DRIVEN FACE
SPRING

The centrifugal clutch is disengaged when the engine speed is low. When engine speed increases, therotating clutch shoes of
the clutch weight will expand as the centrifugal force increases. In this way, the clutch is automatically engaged.

The drive belt is pushed out towards the drive face circumference of the drive puliey as the engine speed increases. As the
belt remains constant in length, the belt, in turn, is pulled in toward the center of the driven face, pushing out the movabie
driven face and compressing the driven face spring.

By this mechanism, the diameter of the belt on the driven pulley decreases at high engine speed. When the engine speed
decreases, the belt is pulled back towards the center of the drive pulley releasing the tension on the belt. This allows the
driven face spring to move the movable driven face toward the original! position, pushing the belt back toward the cir-
cumference of the driven pulley.

In the manner described above, the reduction ratio varies with engine speed automatically, without the need to manually shift
between gear ratios.
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V-MATIC BELT DRIVE SYSTEM

DRIVE BELT
REMOVAL

Remove the left crankcase cover (sae Model Speciftc manual).

Hold the clutch outer using the universal holder and remove
the nut and clutch outer.

UNIVERSAL HOLDER 07725-0030000
CAUTION

* Usa tha gpecial swol when loosening the lock nut.
. Holding the raar wheel or raar brake will damage the final
| reduction system,

Sgueeze the drive belt into the pullay groove as shown so that
if slackens enough to remove the driven pulley from the drive
shaft.

Remove the driven pulley/clutch with the drive belt in place.

Remove the drive balt frem the driven pulley groove and drive
pulley groove.

INSPECTION

Check the drive belt for cracks, pry separation and wear,
replace as necessary.

Measure the width of the drive belt as shown.
Replace the belt if the service fimit 's axceeded.

NOTE

+ Usa only 3 genuine HONDA replacament drive belt.
+« [onotgetoil or grease on tha drive belt or pulley faces.
Clean off any grease or oil before reinstalling.

INSTALLATION

Tamporarily install the driven pulley/clutd) assembly on the
drive shoft.

Turn tha pulley clockwise and spread the faces aport while in-
stalling the drive belt,

CLUTCH/DRIVEN PULLEY

CoG

M ABLE
CRIVEM
PILHLEY
FACE

Data of Issue: Sep, 1988
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V-MATIC BELT DRIVE SYSTEM

Remove the pulley assambly once with tha drive belt installed. DRIYE PULLEY DRIVE BELT -.- k
NOTE
— —
’7‘ Hold the pulley faces apart preventing tham from
cloging.

Put the drive belt over the drive pulley.

Reinstall the driven pulley on the drive shaft with the drive belt
attached.

Install the clutch outer and the untversal holder. Tighten the
nut to the specified torque.

UNIVERSAL HOLDER 07725—0030000

Reinstall the laft crankcase cover isea Model Spacific manual).

DRIVE PULLEY
REMOVAL

Remove the left crankcase cover {see Model Specific manuall.

Holg the drive pulley face using the drive pulley holder and
remove the nut and washer.

Remove tha drive puliey face.

4 TooL ;

DRIVE PULLEY HOLDER 07923-KM10000

If the drive pulley holder cannot be used, remove the cooling
fan at the right side of the crankshaft. and hold the flywhaeel
with tho universal holder.

T TOuL I

UNIVERSAL HOLDER 07725—-0030000

FLYWHEEL

Date of Issue. Sep., 1988
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V-MATIC BELT DRIVE SYSTEM

DISASSEMBLY

Remove the movabla dnve face and driva taca shalt from the
crankshaft.

Remove the three bolts attaching the movable drive face seal
and remove the seal.

Remove the ramp plate.

Remove tha weight rollers and tho O-ring from the movable
drive face. Discard the O-ring.

INSPECTION r .,

Tha weight rollers push on the movable drive pullay face (by
centrifugal force); worn or damaged weight rollars will in-
terfare with this force.

Check the rollers for wear or damage and replace as
necessary.

Measure the O.D. of each roller, replace if the sarvice limit is
excaeded.

MOVABLE DRIVE FACE

MOVABLE DRIVE FACE SEAL PLATE

MOVABLE DRIVE FACE

WEIGHT ROLLER Q-RiNG

WEIGHT ROLLER

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

12-7




-_— - = A "k ek Ay

V-MATIC BELT DRIVE SYSTEM

Check the drive face shaftior waar or damage and replace as MOVARLE DRIVE FACE |

necessary.

Measure the 0.0. of the drive face shaft. Replace tha shaft if

the service limit is exceeded. DRIVE

» FACE SHAFT
Measurethe |.D. of the drive face. Replace 1t 'if the service limit

is exceeded.

If a dust seal is installed on the drive face. check it1or damage BUST SEAL
and replace as necessary.

ASSEMBLY/INSTALLATION . -

Pack the insida of the movahle drive face with the specified
ameunt of grease, then install the wetght rollers.

NOTE

» Use only the specified grease in the specified amountor
the clutch operation will be affected.
+ Apply the grease equally over the inside ef the pulley

o — — ——— -

SPECIFIED GREASE (Lithium Basad Graase):
Mitsubishl HD-3
Nippan Sekiyu Lipanax Deluxe 3 WEIGHT
Idemitsv Coronax 3 ADLLER
Sta-Lube MP #3141
Bal-Ray Moly Lube 126 EP#Q

Apply greasa to a new O-ring and install it, RAMP PLATE

Install the ramp plate.

Install the face seal and tighten the boits fo the specified
totque.

NOTE
|_- Make sure that the O-ring is correctly installed. i

_@o-ﬁwe FACE SEAL

Date of Issue: Sep., 1988
1 2‘8 © HONDA MOTOR CO..LTD.




V-MATIC BELT DRIVE SYSTEM

Coat the inside of the drive face shalt with 4—5 g of grease.
Install the shalt with the splined hole fecing out.

NOTE

[ + Do not get the gréasa on the pulley face. Ramova any |
mispigced grease with a degraasing agent. _‘

Install the movable face assembly on the crankshaft,

DRIVE PULLEY FACE INSTALLATION

Squeaze the drive beltinto the pulley groove and pull the drive
belt over the drive fece shaft,

Install the drive pulley lace, washer and nut.

NOTE

IJ_‘ Be sure both pullay faces are free of cil end grease. _I

Hold the drive pulley face using the drive pulley holder and
tighten the nut to the specifiad torque.

5 TOOL

DRIVE PULLEY HOLDER 07923—-KXM10000

DRIVE FACE SHAFT

PULLEY
FACE

DRIVE FACE

SHAFT

CRANKSHAFT

SOMIEEZE

Date of Issua: Sep.. 1988
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V-MATIC BELT DRIVE SYSTEM

NOTE

« If the pulley holder cannot be used, remove the cooling
ten and hold the flywheel with the universal holder. :

— 1

UNIVERSAL HOLDER 07725-0030000

UNIVERSAL

Install tha left crankcase cover (see Model Specific manual).

CLUTCH/DRIVEN PULLEY

DISASSEMBLY

Remove the drive belt and chitch/driven pulley Isee page
12-5).

Install a clutch spring comprassor on the pulley assembly and
tighten the tool to gdin access to the nut.

NOTE

[ + Do not ovartighten the compressor. {

Hold the ciutch spring compressor in a8 vise as shown and

remove the lock nut using the lock nut wranch. F

CLUTCH SPRING COMPRESSOR

Loosen the clutch spring comPrassor ard disassemble the
clutch and spring from the driven pullay.

Remove the seal collar from the driven pulley.

Remove the guide pins and guide pin rollers and the movable
drtven pulley face.
Remove the @.ring and oil seals from the movable face.

MOVABLE DRIVEN OIL SEAL BUIDE
PULLEY FACE PN

GUIDE
PIN

O-AINGS GUIDE PIN ROLLER

Date of Issue: Sep., 1988
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V-MAT!C BELT DRIVE SYSTEM

INSPECTION

Clutch Quter
Measure the 1.D. at shoe contact surface of the clutch outer.
Replace the outer if the service limit is exceeded,

Clutch Shoe
Measuve the thickness of each shoe: replace if the service limit
is exceeded.

Refer to page 12.12 for clutch shoe replacemant.

Driven Pulley Spring
Measure the free length of the driven pulley spring and replace
if tho service imit is exceeded.

Driven Pulley

Check the following'.

« Both faces for damage or excessive wear.

- Guide pin groove for damage or deformation.

Replace damaged or worn parts as necessary.
Meosure tha O.D. of the driven lace and the 1.0. of the

movable driven lace. Replace either part if the service limit is
exceeded.

— CLUTCH OUTER J

LINING

CLUTCH SHOE

+———FREE LENGTH-

DRIVEN PULLEY FACE —\

GUIDE FiN
GROOWE

MOVABLE FACE

Date of Issue: Sep., 1 988
© HONDA MOTOR CO..LT®.
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V-MATIC BELT DRIVE SYSTEM

Orven Face Beeriing Inspaction

Check the inner bearing oil seal (If instalied) for damage;
replace as necessary.

Check the needle bearing for damage of excessive play and
replace as necessary.

Turn the inner race of the outer bearing with your finger,
Check that the bearing turns smoothly and quietly, and that

the bearing outer race fits sacurely. Raplace tha bearing if
necessary.

+ Some modais use two ball bearings.

Refer to page 12.13 for bearing replacemeant.

CLUTCH SHOE REPLACEMENT

—

Remove tha snap rings and washars, than remove the clutch
shoes and shos springs from the drive plate.

NOTE

« Spme models use one retainer plate instead of three_‘
| SnEP nngs.

— ]

Check the shoe springs for damage or loss of tension.

Check the damper rubbers for damage or deformat’ion; replace
as necessary.

Apply a small amount of grease on the pivot pins.

Install new ciutch shoes on the pivot pins and push them into
place.

Use a small amount of grease on the ptvot pin and keep grease
olt of the brake shoes. Replace the brake shoes if there is any
greaséd on them.

CAUTION

I Grease or oil damages clutch shoes and can lead to a

| loss of engaging abifrty.

—_— e —k o —1

HEEDLE BEARING
DUTERA BALL
HEARING

SHOE SPRING

DRIVE PLATE

CLUTCH SHOQE SMAF RING

PIvOT FIN

DAMPER RUBBERS

| DAMPER RUBBER

CLUTCH SHOE

12-12
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V-MATIC BELT DRIVE SYSTEM

Use pliers to hook tha springs to the shoes.

Install the snap nngs and washers or retainer plate onto the
pivot pins.

DRIVEN FACE BEARING REPLACEMENT
Remove the inner baaring.

NOTE

. if the driven face has an oil seal at inner bearing srde.—‘
remove the oil seal first. |

+ M a ball bearing is used on tha insida, remove tha snap |
ring first then remove the bearing. ‘

Remove the snap ring then drive out the outer bearing toward
the inner bearing side.

Drive a new outer bearing into place with the sealed end
toward the outside.
Install the snap ring securely.

Apply the specified amount of specified grease as shown.

SPECIFIED GREASE [Lithium Based Graasal:
Mitsubishi HD-3
Nippon Sakiyu Lipanox Deluxe 3
Idamitsu Coronex 3
Sta-Lube MP #3141
Bel-Ray Maiy Lube 126 EP#0

SHOE SPRING ]

OUTER BEARING

+4
NER
BALL BEARING
SNAP RING INNER NEEDLE
BEARING ;!
_l
g\ 1 t
SNAP RING

OUTER
BEARING
SEALED END

GREASE

Date of Issue: Sep.. 1988
© HONDA MOTOR CO., LTD.
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V-MATIC BELT DRIVE SYSTEM

Install in a new inner hearing.

NOTE

1 Install the bearing with the sealed side tacing out. ‘
* Install the need!e bearing using a hydraulic press. Install
the ball bearing by drivingitin or using a3 hydraulic presﬂ

Install the snap ring into the groove in the driven tace,

Install 3 naw oil saal with the lip toward the bearing [if
required ).

CLUTCH/DRIVEN PULLEY ASSEMBLY

Install new oil seals and @-rings on the movable driven pulley
face.

Lubricate the inside of the movable face with the specified
amount of grease.

SPECIFIED GREASE {Lithium Based Grease):
Mitsubishi HD-3
Nippon Seklyu Llpanox Deluxe 3
fdemitsu Coronax 3
Sta-Lube MP #3141
8el-Ray Moly Lube 128 EP#0

Install the movable face on the driven pudley face.

Install the guide pins, or guide pins and guide pin rotters.

Install the seal collar.

SEALED SIDE

INNER BEARING

OIL SEALS

O-RINGS SPECIFIED GREASE
MOVABLE DRIVEN GUIDE FIM

PULLEY FACE

OR
GUIDE PIN
ROLLER ||

GUIDE PIN

CRIVEN PULLEY FACE

SEAL COLLAR

12-14
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V-MATIC BELT DRIVE SYSTEM

Assemble the drivan pulley, spring and clutch in the clutch
springcorripressor. Compress the assambly by tuming the tool
handla until the lock nut can he installed.

Clamp the clutch spring compressor in a vise and tighten the
lock. nut to the spacilied torque using the lock nut wrench.
Remove the spring comprassor.

Install the clutch/driven pulley and drive balt onto the drive
shait {see page 12-5I.

_.T=._|_| LOCK NUT WRENCH
4 Tod ur C

CLUTCH SPRING COMPRESS

-

Date of Issue; Sep., 1S88
® HONDA MOTOR CO., LTD.
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13. TRANSMISSION

SERVICE INFORMATION 13-1 TRANSMISSION DISASSEMBLY 13-6
TROUBLESHOOTING 13-1  TRANSMISSION INSPECTION 13-6
SYSTEM DESCRIPTION 13-2 TRANSMISSION ASSEMBLY 13-7

SERVICE INFORMATION

® Relar to the Model Specific manual for proper servicing information on tha particular model in question.

TROUBLESHOOTING

Hard to shift

« Improper clutch operation

« Incorrect engine oil weight

= Incorrect clutch adjustment

» Bent shift forks

» Bent fork shaft

= Bent fork claw

~ Damaged shift drum ¢cam grooves
» Bent shift spindie

Transmission jumps out of gear

+ Worn gear dogs or slots

+ Bent fork shaft

+ Broken shift drum stopper

« Worn or bent shift forks

» Broken shift linkage return spring

Date of Issue: Sap., 1988
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14. CRANKCASE/CRANKSHAFT

{  SERVICE INFORMATION 141 CRANKSHAFT MAIN BEARING 14-3
TROUBLESHOOTING 14-1  CONNECTING ROD BEARINGS 14-8
SYSTEM DESCRIPTIONS 342 CONNECTING ROD 14-10
CRANKSHAFT INSPECTION 14-3

SERVICE INFORMATION

® Retfer to the Model Specific manual for removal/installatien of the crankshaft.

® Mark. and store tha beannginserts to be sura of ther correctlocatiens for reassembly. If the inserts are improperly installed
they will block the oil holes, causing insufficient lubncation and eventual engine saizure.

TROUBLESHOOTING

Excessive noise
- Worn connecting rod big end bearing
» Bent connacting rod

Worn crankshaft main bearing

Datc of Issue: Sep., 1988
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CRANKCASE/CRANKSHAFT

SYSTEM DESCRIPTIONS

The cranksieft changes the reciprocating action of the piston
and connecting rod into rotary motion, so the energy can be
transmitted to the clutch and transmission.

Itis necessary that the reciprocating and rotating components
are properly balanced to produce a smooth running engine.

Stresses on the components increase proportional with an in-
crease in rpm's.

Because of this increased stress, it is critical that the balance is
maintained when components are replaced.

There are two types of crankshafts; the assembly type in
which the right andleft crankshafts are assembied with the sid
of a crank pin, and the single unit type, in which a unibody
crankshaft is employed. In the case of the former. caution
should be exercised when handling it, because 1 it is dropped,
the crank pin will be knocked out of alignment.

The unit type employs plain-type main bearings.

While the crarkshaft ts des'igned to rest directly on the metal
bearing material, strictly speaking, the crankshaft and metals
are lubricated on their surfaces by an oil film.

Consequently, scratches, burrs or dust on the bearing surface
spoils the oil film, leading to bearing seizure.

Assembly-type cran¥sheaft
[A]
Crankshaft

i
Crankshah

Crankshaft

14-2
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CRANKCASE/CRANKSHAFT

CRANKSHAFT INSPECTION
SIDE CLEARANCE

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

RADIAL CLEARANCE (ASSEMBLY-TYPE
CRANKSHAFT ONLY)

Measure the side clearance at the connecting rod big end with
a feeler gauge. Replace the crankshaft if the service limit is
exceeded.

Mesasure the connectin® rod radial clearance in both X and Y

directimns,
Replace the crankshaft if the service limit is exceeded.

Measure the crankshaft runout using dial indicators.

NOTE
» The single unit crankshaft uses the plain bearings at the |

main journal. Excessive runout can cause enging seizure.
| « Refer to the Model Specific manual for measuring and
: supporting points.

—_

CRANKSHAFT MAIN BEARING
OIL CLEARANCE INSPECTION

NOTE

. Mair; bearings may be either twe-piece or one-piece
bushing types.

Check the bearing inserts for unususl wear, damage or peeling
and replace 3s necessary.

FEELER GAUGE

MEASURING POINTS

DfAL INDICATOR

PEELING

DAMAGE

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

Two-Piece Type:
Wipe all oil from the bearing insarts and journals.

Reinstall the uppar crankcase’s main bearing inserts. then
carefully fower the crankshaft in place.

Put a piece of plastiguage on each journal,

NOTE

[ » Do not put de plastigauge over the oil holas. |
[ * Do not rotate the crankshaft during the ingpection. J

Install the main bearing insarts on tha correct journals in tha
lower crankcase, then assemble and tighten the bolts evenly in
2 or 3 steps to tha specified torque.

Remove the lower crankcase and measrre tha compressed
plastigauge on each journal.

If the clearance is beyond the service limit. select the correct
replacemant bearings.

One-.piece Type
Wipe all oil from the hearing and the crarikshaft journals.

Measura and record the crankshaft main journal O.D.

PLASTIGAUGE

MICROMETER

14-4

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




.

CRANKCASE/CRAMKSHAFT

M easure and record the Main bearing 1.D.

Calculate the oil clearance biy subtracting the journal 0.0, frem
beering 1.D. Replace the bearing if the sarvice linut is
exceeded.

MAIN BEARING SELECTION

Two-piece Type:
Record the crankcase |.D. code letters.
NOTE

| — —_
i o Leters (A, Bor Cl on the upper crankcase are tha codes
! for tha mein Journsel 1.D_s from left to right.

Racord the correspanding mein journal 0.0. code numbers (or
measure tha main jounal 0.0.],

NOTE
F Mumbers [1. 20t 3) on each crank weight are the codes_I
_ for the mein jourmal O.D.s fram |eft to right, ]

Cross reference the case and journal codes to determine the
replacement bearing color code.

Exampfe:
1.D. code on the crankcase: A
0.D. code on the trankshaft: 1
Beaiing color caode: Pink

- CRANKCASE 1.D. CODE
MAIN 1 P‘ir-1-k. Yello.w G.r.é“en
éDéJRNﬁ.L ‘:".e.illnw Gré&n Es.mwn
C&)D'E 3 Green ) B.rown Black

_.CyLINDER GAUGE "‘

CRANKCASE 1.0, CODE LETTERS

hMalN JOURNAL O.D. CODE

COLOR CODE

Date of lssua: Sap., 19BB
© HONDA MOTOR C4., LTI,
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CRANKCASE/CRANKSHAFT

One-piece Type

NOTE

+ Some bearings cannot be replaced. Refer to the Model
Spacilic manual for complete information.

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

Record the |.D. code letter (A, B or C). or measure the
crankcase |.D. after the bearing has been removed.

Record the main journal O.D. code number {1, 2 or 3|.

Cross-reference the case and journal codes to detarmine the
replacement bearing color code.

Examgle:
I.D. code on the crankease: A
0.D. eode on the crenkshalt: 1
Bearing code: Brown

CYLINDER GALGE

I.0. CODE

P

0.0. CopEe

COLOR CODE

CRANKCASE 1.D. CODE
A B
MAIN 1 Brovwn - Black
JOURNAL ! o
gbodE 2 Black Blue
REMOVAL

Two-piece Type
Carefully remove the bearing inserts from the crankcase.

Wipe all oil from the insert seating areas.

BEARING INSERT

—

14-6
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CRANKCASE/CRANKSHAFT

ATTACHMENT

One-piece Type:
; . - MAIN B\mmma AMND ORIVER
Press out the main bearing using the special tool and hydraulic L f
press, \
1

CAUTION

+ When removing besarings, always use a hydraulic presé_f -
and bearing removal tool %0 prevent crankcase damaga. | ———

MAIN BEARING INSTALLATION 1

Two-piece Type:
Install the main bearings into the crankcase.

The baaring tabs should he aligned with the grooves in the
case and caps.

Apply molybdenum disulfide solution to the upper and lower
main bearings.

Mark a line perpandicular to the bearing surface hom each NOTOH
edge of the notch as shown. E

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

LINES

Place the bearing in the crankcase by aligning the two lines _ —

with the crankcase groove. Press it into place using a hydraulic MAIN BEARING 5 roan

press. v DRIVER AND MAIN
ATTACHMENT BEARING

CAUTION

i » Take care not to damage the inside surface of the new | @#‘

i haaring during Installation.

i T - L e
L CRANKCASE GROOVE

Dale of Issue: Sep.. 1988
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CRANKCASE/CRANKSHAFT

CONNECTING ROD BEARINGS
OIL CLEARANCE INSPECTION

Check the bearing insarts for unusual woar or damage and
replace as nacessary.

Wipe all ¢il from the bearing inserts and crankpins,
Put a piece of plastigauge on each crankpin.

NOTE

* Do not put the plastigauge over the il hola in thé
grankpin.

Install the bearing caps and rods on the correct crankpins, and
tighten them evenly,

NOTE
|; Do not rotate the crankshaf: during inspection. J

Remove tho caps and measure the comprossod plastigaugo on
each cronkpin,

If the rod bearing clearance is beyond tolerance, select
replacement beanngs.

DAMAGE

PLASTIGAUGES

[T
AT

]

14-8
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CRANKCASE/CRANKSHAFT

4-STROKE
B!/G END BEARING SELECTION

Record the corresponding rod |.D. code number {1, 2 or 3) or
measure the |.D. with tha bearing cap installed without bearing
inserts.

Record the corrasponding crankpin 0.D. code letter (A, Bor C)
or measura the crankpin @.0.

Cross-reference the crankpin and rod codes to determina the
replacement bearing color.

Example:
Crankpin code: A
Connecting rod code: 1
Bearing code: Pink

The pink cods bsaring should be selected.

1.0 CODE NUMBER

O.0. CODE LETTER

COLOR CODE
{THICKNESS SHOWN)

CRANKPIN [ D. CODE

| B 2
CONNECTING |1|  Pink Yellow
ROD 1.D. CODE 51 vellow Groon

Date of Issue; Sep.. 1988
© HONDA MOTOR CO., LTD.
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CRANKCASE/CRANKSHAFT

BEARING REPLACEMENT
Remove the bearing inserts from the connecting rod and cap.

Wipe all oil from the connecting rod and the new bearing
inserts.

Install the bearing inserts by aligning the tabs with the grooves
in the connecting rod and cap.

NOTE

« The oil hole in the connecting rod should be aligned with
the bearing inseit oil hole.

« Apply molybdenum disulfide solution to the inside bear-
ing suiface for initial lubrication.

CONNECTING ROD
SELECTION

If a connacting rod requires replacement, you should select a
rod with the same weight code (A, B or C) as the original.

NOTE

+ Anunbalanced connecting rod weight may cause abnor-
mal engine vibration. If a rod with tha same weight cade
is unavailable, use a replacement within one code letter
of the original.

INSTALLATION

Coat the inside bearing surfaces with molybdenum disulfide
solution lor inftial lubrication, and reinstall them into the
original positions and directions.

|f the connecting rod has an oil hole, install the rod so that the
holes is '‘behind’’ the crankshatt rotating direction as shown.

BEARING INSERTS 7]

OIL HOLE

a

WEIGHT CODE ) L

‘ LUBRICATING
e aiL

OIL
HOLE

ROTATING

DIRECTION

14-10
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CRANKCASE/CRANKSHAFT

Install the bearing caps and connecting rods on the correct
crankpins.

NOTE
* + Install the connecting rods and bearing inserts in their
ofginal positions. :

; = Do notrotate the crankshatft and connecting rods during
i the plastigeuge procedure.

0il the threads of the connecting rod bolts and nuts so thatthe
bolts will be tightened evenly. Tighten the nuts to the specified
torque.

After tightening, check that the connecting rods move freely
without binding.

BEARING CAP

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

SERVICE INFORMATION 15.1  OUTPUT SHAFT 15.2
. TROUBLESHOOTING 15.1  FINAL DRIVE 15.5
‘ SYSTEM DESCRIPTION 15-2

SERVICE INFORMATION

® Perform the gear contact patiem and backlash inspection and adjust the shim whenever you replace the baarinys, gears or
gear cass. The extension lines from the gear engagement surfaces should intersect at one point.

;o POINT OF INTERSECTION

® Check the ring gear-to-gear case cover stopper pin clearance on the final gear case. Adjust if it is out of specification.

® Replace the final driva shaft, side gear case output shalt. and the ring and pinion gears of the final gear case as a set.

@ Protect tha gear case with a shop towel while holding it in vise, Do not clampit teo tight asit could damage the gear casa.

® When tightening the lock nut with a lock nut wrench, actual torque on the lock nut is greater than the reading by the length
of the lock nut wrench.

Refer to tha Medel Specilic manual for specified torque. Do not overtighten tha luck nut,
® Description of the tooth:

TOE linside of gear)
COAST SIDE /‘
(contacts whan engine brake
is appliad.)

"'"“‘-HH DRIVE SIDE

{contacts when engfne
power is applted)

(outside of geart”

e —
~ TROUBLESHOOTING
Excessive noise in final drive Excessive rear wheel backlash
* Wom or damaged ring gear and driven flange »  Worn drive shalt splines
« Damaged driven flange or wheel hub « Excessive backlash batwaan ring gear and pinion gear
* Worn or damaged pinion gear and:or pinion joint splines *~ Worn driven flanga and ring gear splines
« Excessive backlash between pinion and ring geers. + Excessive play in final drive case bearings
» Low oil level - Worn drive shaft, universal joint and/or pinion laint
splines

Excessive noise in side gear - Excessive play or wern universal joint boaring.
+ Worn or damaged output shaft and final drive shalt

gears Dil leak at final gear casa
= Worn or damaged side gear case bearing = Clogged breather hole
+ Incorrect adjustment shim « Too much oil

« Faulty oil sealls)

Date of Issue; Sep., 1988 1 5 1
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FINAL DRIVE/OUTPUT SHAFT

SYSTEM DESCRIPTION

Power from the engine is transmitted to the rear wheel as
follows:

Countershaft {or output dnve shaft) = eutput dnven shaft —«
dnve shaft = pinion gear— ring gear — rear wheel.

To prevent harsh ar lerky acceleration or deceleration a
damper sprng is placed in the drive line. The spnng absores
sudden applications of torque and provides smooth starts and

stops.

The damper mechanism is attached to either the output gear
case or drive shaft.

Unlike the drive chain. the system requires only periodic final
gear oil change for maintenance.

OUTPUT SHAFT
REMOVAL

NOTE

« When a damper spring s installed tp the output ¢ear,
remove the side gear case only altar the damper spring
has been removed, Follow the steps below.

. = Refer to tha Model Specific manual for output shaft
| removal. (

Remove the output gear.

Using the damper spring compressor, compress the damper
spring and remova the snap ring. Remove the damper spring
compressor and than take out the dampet cam and damper
sprng.

OUTPUT DRIVE GEAR

oUTPUT
DRI'VEMN GEAR

"DAMPER  PINION
MECHANISM  SHAFT

DAMPER
CAR

JOINT

RING
GEAR

CUITPUT

GEAR

UNIVERSAL

OUTPUT GEAR

SNAP RING

DAMPER SPRING

—
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FINAL DRIVE/OUTPUT SHAFT

INSPECTION

Check the gear lor damage or axcessive wear, and the gear
dog tolesfor damage; replace as necessary.

Measure the gear |.0.; replace if the service limit is excaeded.
Check the bushing for wear or damage.

Measure the bushing |.D. and O.D.; replace if the service limit
s exceeded.

Calculate the gear-to-bushing clearance: replace the compe-
nent if the service limit is axceeded.

Measure the O.D. of the countershaft or output drive shalt at
the sliding area. Replace the shaft if the service limit Is
exceeded.

Calculate the shaft-to-bushing clearance. If the service limit is
exceeded, determine if a naw bushing would bring the
clearance within tolerance. tt so, replace the bushing. If the
clearance stilt exceeds the service limit with new bushing,
replace the shalt.

Measure the dam'per spring free length. Replace the spring if
the free length exceeds the service fimit.

BACKLASH INSPECTION

Clamp the output gear case in a vise that has sof: jaws oruse 3
shop towel.

Sat 3 horizontal type dial indicator on the countershaft or out-
put drive shalt as shown,

Hold the driven gear with the shaft holder and rotate the
countershalt or output drive shaft by hand until gear slack is
taken up.

Turn the countershaft or output drive shalt back ard forth to
read the backlash.

Remove the dial Indicator. Turn the countershaft or output
driva shaft 120° end measure backlash. Repeat this procedure
once more,

Compare the difference of the three measurements,

OO0 HOLES
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FINAL DRIVE/OUTPUT SHAFT

it the difference in messurements sxceeds the hmit, it in-
dicates that the bearing is not installed squarely;. Inspect the
bearings and reinstall if nacessary.

If backlash I1s excessive, replace the countershaft or output
drive shaft adjustment shim with a thinner one.

If the backlash is too small, replace the countershaft ar output
drive shaft sham with a thicker ane.

Gear tooth contact pattern check

Remove the countershaft or output drive shaft from the side
gear case.

Apply Prusstan Blue to the output drive gear teeth.

Install the countershaft or output drive shaft and the shim.

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

Remove the shaft and check the gear tooth contact pattern.

Contact 1s normal if Prussian Blue is transfered to the approx-
imate center of each tooth and slightly to the side.

If the pattern is not correct. remove the output driven shaft
and replace the shafl adjustrnent shim,

Replace the shim with a thinner one if the contact pattern is
100 high.

OUTPUT DRIVEN
SHAFT i ni—

g COUNTERSHAFT
OR QUTPUT
» DRIVE SHAFT

NORMAL
OuUTPUT

DRIVEN
L

SHAFT

SHIMS

DRIVE SIDE

COUNTERSHAFY
OR OUTPUT
DRIVE SHAFT

COAST SIDE

CONTACT TOO HIGH

T

-
v

DRIVE SIDE

=

COAST SIDE
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FINAL DRIVE/OUTPUT SHAFT

Replace the output shaft adlustment shim with a thickat ene if
tha centact is 100 low.

Refer to the Model Specitic manual for infoimation ef ahim
thickness.

INSTALLATION

Refer to tha Model Specific manual for side gear case
installation,

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

Placa the damper spring and damper cam over tha shaft,

Install the damper spring compressor and compress the spring,
then instat! tha snap ring securely.

FINAL DRIVE
REMOVAL

Drain the final gear oil and remove the rear wheel.
Hemove the mounting nuts, and remove the final drive
asscmbly.

DRIVE SHAFT REMOVAL

With Damper Case:
Hold the drive shaft in a vise with soft jaws and separate the
final gear case from tha drive shaft,

CAUTION

r

= Ciamping the demper (;BSB section of the final drive
essembly in @ vise can damage it.

CONTACT TOQ LOW

v S
==
DRIVE COAST

SIDE_ SIDE

]

SPRING COMPRESSOR

SHAP RING

DAMPER SPRING

FINAL DRIVE T
ASSEMBLY

MOUNTING NUTS

FINAL DRIVE ASSEMBLY

DRIVE SHAFT

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

Without Damper Case:
Separate the drive shaft from the final gear case by gently
turning the drive shaft and pulffing.

Remove the spring and oil seal.

DRIVE SHAFT/DAMPER DISASSEMBLY
Drain the oil from the damper case.

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

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

Remoave ths folfowing:
+ spring seat

+ damper cam

= damper litter

»r dampercase

* 0O-ring

* snap ring

* spring

_ 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, 0il seal gukie and damper spring fram the
damper case.

DRIVE SHAFT INSPECTION

Measure the damper spring free langth: replace the spring if
the free length exceeds the service limit.

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

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

Chack the damper cam and lifter for damage; replace as
necessary.

DAMPER CASE ASSEMBLY

Install the spring in the damper case.

Install the oil seal guide and a new oil seal using the special
toul.

DaMPER CASE

QIL SEAL

OIL SEAL GUIDE

_]f

DAMPER-LIFTER

DAMPER

SPLINE
= OIL SEAL
IL SEAL
GUIDE
2
o

;_O
hoooco

CAMPER SPRING
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FINAL DRIVE/OUTPUT SHAFT

Install s new O-ring onte the drive shaft.
nstall the spring and secure the snap nng.
Insert the drive shaft into the dampe. case.

Install the damper lifter, damper cam and spring seat.

Set thedrive shaftin the shock absorber comprassor and com-

press tha spring.

Set the stop ring securely into the groove on the drive shaft,

Remove¢ the tools.

DRIVE SHAFT INSTALLATION

With Damper Casa:

Fill the damper case with the recommended typa and amount

of gear oil.

DaMPER CASE

O-RING
DRIVE SHAFT SMAP RING

DAMPER LIFTER

SPRIMG SEAT

STOP RING —|

I}

PMExT
SHOCK ABSQRBER
COMPRESSOR
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FINAL DRIVE/OUTPUT SHAFT

Hold the drive shaft upright to avoid spilling the damper casa
oil.

Carefully position the gear case on the shaf..

CAUTION

+ Avoid damaging tha damper ¢ase oil ual.during
assambly.

Without Oamper Case:
Install a new oil seal, stop ring and tha spring. Then install the
shaft on the final drive assembly.

UNIVERSAL JOINT INSPECTION
Hemove the spring arm (see the Model Specific manuall.

Remove the universal joint from the output shaft.

Check that the universal joint moves smoothly without kinding
or noise.

Check the splines for wear or damage and replace if
nacessary.

Install tha universal joint on the output shalt, than install the
swing arm,

STOP RING

BEARINGS

SPLINES

Date of Issue: Sep.. 1988
® HONDA MOTOR C®., LTD.




o

16. WHEELS/TIRES

| SERVICE INFORMATION 16-1  TIREREMOVAL 16-11

1 TROUBLESHOOTING 16-1 TIREINSTALLATION 16-14
WHEEL REMOVAL/INSTALLATION 16-2 WHEEL BALANCING 16-17
WHEEL BEARING REPLACEMENT 16-8 ATV WHEEL/TIRE 16-17
BASIC TIRE INFORMATION 16-9

SERVICE INFORMATION

® Supportthe motorcycleon its centar stand and/or with a jack or other suitable support under the engine or frama when ser-
vicing the front wheel. Be certain that the motorcycle is secure before proceeding.
® |n case the motorcycla., scooter or ATV is equippaed with tubeless tires, valves, and wheel rims, use only tires marked

“TUBELESS'* and tubeless valves on rims marked “TUBELESS TIRE APPLICABLE."* Never mount tires destgned far use on
automabiles.

«  Any attempt t& mount passengar ¢at tires on a motorcycka fbm may causa tha tire bead to separate from the Am with
anpugh expiosive force to causa serious injury or death.

TROUBLESHOOTING

Hard steering From wheal wobbling

+ Steering head bearing adjustment nut too tight + Bentrim®

+ Faulty steering head bearings * Worn ftont wheel bearings*
+ Damaged steering head baanngs + Faulty tiie*

+ Insufficient tire pressure*
» Faulty tire®

Steers to one side or does not track straight Wheel turns hard

» Unevenly adjusted right and left shock absorbers » Misadjusted brake

+ Bent fork * Faulty wheel bearing*

- Bent front axte: wheel installed incorrectly * Faulty speedometer gear”

+ Faulty steering head bearing
+ Bent frame

+ Worn wheel bearing®

+ Worn swing arm pivot

*These items are addressed in this section. All other items are addressed in the Front or Rear Suspension. or Brake Section.

Date of Issue: Sep., 1988 1 6 1
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WHEELS/TIRES

WHEEL REMOVAL/INSTALLATION

FRONT WHEEL

* Greaza on tha braks (inings will raduce stopping power. Xeep grease off the brake linings. Wipe excess greéss off the

cam and anchor pin.

minimize the hezard caused by airborne asbestos fibars.

i * Inhaled asbestos fibers hava bean found to cause respiratory disease and cancer. Never use an air hose ordry brush tg |
clean brake assemblies. Use an OSHA-approved vacuum cleaner or eiternate mathod approved by OSHA. designed t(j

+ Support the vehicle securely under the angine to raise the front wheel.

* The speedometer cable and front brake cable must be discennected.

* On vehrcles with hydraulic disc brakes, if the wheesl cannot be removed with brake caliper(s) installed on the front fork(sl,
remove the wheel after the brake caliper has been removed with tha caliper bracket attached.

+ After installing. chack that the wheel turns smoothly end without play.

AXLE NUT TYPE

Removal:
Remove the axle nut.

Pull the axle shaft from the fork legs while holding the wheel.
then remove the wheal.

Instaliation
Drum brake: Align the speedometer gearbox retainer tabs with
the cutouts and install the brake drum on the wheel hub.

Install the side collar.

Coat the axle shaft with a small amount of grease.

Place the wheel between the fork legs whila aligning the boss
of the fork leg wilh the groove of the brake panel. Insert the
axle through the fork legs.

Turn the front wheel so that the speedometer gear ratainer will
engage properly with the whee! hub.

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

Set the wheel so that the brake disc is positioned between the
brake pads. Use care not to damage the brake pads. Install the

axle shaft.

Tighten the axle nut to the spacified torgue. (Refer to the
Mode! Specific manual.}

Connect the cables.

BRAKE CABLE L
-E -

/-‘/_(r
3
al

oy .,

17 et .
BRAKE PAMEL !
! e i

AXLE NUT
ey .Ir
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WHEELS/TIRES

SINGLE HOLDER TYPE

Removal:
Loosen the axle shaft holder nuts.

Loosen tha axle shaft while holding the wheel. Remove the ax-
le shaft.

Remove the wheael.

Installation

Hydraulic brake:

Place the front wheel betwean the fork legs while slipping the
disc between the pads. Toke care not to damage the pads.
Set the wheel into the place and insert the axle shaft through
the wheel.

Loosely install the axle holder with its UP mark toward up and
tighten the axle shaft to the specified torque.

With the front hrake applied, pump the front suspension up

and down several times; then tighten the holder nuts to
speclfied torgue.

NOTE

= Holder nut should be tightened:
On vertically split type: upper first, then lower nut.
On horizontally split type: front first, then rear nut.

Raconnect the cables.

DOUBLE HOLDER TYPE

Removal
Remove both side holders and then remove the front wheal.

Disassembly
Remove the axle nut from the axle, then remove the axle shaft.
collar and speedometer gear.

Assembly

Install the side collar and speedometer gear box onto the
wheel hub.

Coat the axle shaft with small amount of grease and install tha
oxle shaft.

Tighten the axle nut to the specified torque.

FRGMNT WHEEL

i \Lf
[J ‘
[ [V 1 P

Y A

.?1'(' -.

FROMT \
AXLE

Jr|| pid & ™ , v

, )2 e
Lol

y ‘ A )
AR ozl

a

AHLE NUT
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WHEELS/TIRES

Installation
Place the front wheel between the fork legs.

Set the brake disc between the brake pads carefully. Do not
damage the pads.

Slowly lower the front of the vehicle until the fork legs are
aligned with the axle.

Install the axle holders 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 or
rear nuts,

Reconnect tha cables.

PINCH BOLT TYPE

Removal
Loosen the axle pinch bolts on the axle bolt side and remove
the axle bolt.

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

Installation

Place the front wheel between the fork legs and work the
breke disc between the pads. Ba careful not to damage the
pads.

Install the axle. Tighten the axle bolt to the specified torque.
Align the speadometer gear box stop with the fork leg stop.

NOTE

» Make sure that the index line on the axle aligns with the
fork lag surface.

Tighten all the pinch bolts to the specified torque.

Refer to the Model Specific manual 'or the proper torque
values,

Check the clearanca hatween the hrake disc and tha caliper
bracket oneachside after installation. The clearance should be
at least 0.7 mm {0.03 in).

If the clearance is not 0.7 mm (0.03 in) or more, loosen the
holder nut or pinch bolt at the axle shaft side and adjust the
clearance. Then tighten the holder nuts or pinch bolt to the
specified torgue.

;

h

zy v SPEEDMJMETER
y GEAR BOX

=T
|
STOP (SPEEDOMETER

. P, !
EAR BOX]

M DEX LINE

0.7 mm (0.03 in)

CALIFER

]

- o—
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WHEELS/TIRES

REAR WHEEL

» Groase on _tho brake linings will raduce stopping power. Keep greese off the braka I.ir;gs. Wipe e)u-:.ess grease aff the

cam and anchor pin.

: + Inhaled asbestos fibers have been found to cause respiratory diseese and cancer. Never use an air hose or dry brush to :
‘ ciean brake assemblies. Use an OSHA-approved vacuum cleaner or alternate mathod approvad by OSHA. designed to .

minimiza the hazard caused by eirtborne asbestos fibers.

+  Support the vehicle securely with the rear wheel of! the ground.

» Remove the muffler and/or other parts necaessary to gain access to the wheel.
= For drum brakes, disconnect the brake rod or cable and brake torque rod from the brake panal.
= For hydraulic disc brakes, it may be necessary to remove tha brake caliper. Refer to the Mode! Specific manual.
= Note tha side collar position and diraction so thay can be installed properly.
« Alter installing. make sure that the rear wheel tutns smoothly, without excessive free play.

CHAIN DRIVEN TYFPE

Removal
Loosen the axle nut and drive chain adjusters.

Move tha rear wheel forward, and disengage the drive chain
{rom the driven sprocket.

For mechanical drum brakes, remove the rear brake adjusting
nut and depress the pedal to disconnect the brake rod lor
cable) from tha brake arm. If the breke panel is mounted with
the brake torque rod, disconnect the torque rod from the brake
panel by removing the torque rod mounting nut.

Remove the axle nut and rear axle.

For hydreulic disc brakes, move the caliper sssembly away
from the disc to avoid interference.

Remove the rear wheel.

Installiation
For drum brakes. instail the brake panel and side collar on the
wheel hub.

NOTE
E Mote the proper diraction of the axle side collar,

Place the rear wheel into the swingarm, whilelaylng thae drive
chain between the sprocket and wheel hub.

In case that the swingarm on the brake panel is not mounted
with the brake torque rod, insert the stopper on the swingarm
into the groove of the brake panel when installing the wheel in-
to the swingarm.

HEAR WHEEL

CHAIN ADJUSTER

FIE.ﬂlei AXLE

TCORAQUE

—

BRAKE ADJUSTING NUT ROD
s GROOVE STOPPER
¢ =1
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WHEELS/TIRES

For hydraulic disc brakaes, install the rear wheel by working the
brake disc betwean the hrake pads. 8a careful not to damege
the pads.

Set the rear wheal in the place. Install the rear exle with chain
edjuster.

NOTE

* Note the proper direction of the chain adjuster. I

Instaill tha chain adjuster and axle nut to the opposite sida of
the whaef.

Fit tha drive chain over the driven sprocket.

For mechanical drum brakes, connect the brake rod (or cable)
to tha brake arm and install the adjusting nut loosely. In case
that the brake panel is mounted with brake torque rod. con-
nact the torque rod to the brake panel end tighten tha torque
rod nut to the specified torque.

Adjust the drive chain slack.

Tighten the rear axle nut to the spacified torque.

Sacurae tha axle nut and torque rod nut with a new cotter pin if
required.

Far mechenical drum brakas, adjust the raar brake pedal free
play.

SHAFT DRIVEN TYPE

Removal
For drum brakes, disconnect tha brake rod (or cable) and tor-
que rod from the brake panel.

Hemove the axle nut and loosen the axle pinch belt.

Remove the rear axle.

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

Remove the side collar and pull the reer wheel from the final

drive gear. Remove the rear wheel.

Installetion
Coat the driven flange with molybdenum disulfide grease.
Install the brakc drum onto the wheal hub.

Place the rear wheel into the swing arm.

CHAIN ADJUSTER

;

CHAIN

BRAKE ROD

TORQUE ROD

AXLE NUT

P

FINCH BOLT

FINAL DRIVEN FLANGE
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WHEELS/TIRES

-,

For the hydraulic disc brakes, work the brake disc between the % W Th FINAL DRIVEN FLANGE \\ Vel
brake pads. Be careful not to damage the pads. __’:}_l I ‘{'/"' = 1y %

Align the splines of the final driven llange with the splines o!
ring gear and push the rear wheal onto the final drive gear.
Install the side collar.

NOTE
» Mate the proper direction of the wheel side collar.

Set the rear wheel in place and install the axle. AXLE NUT
For mechanical drum brakes, connect the brake rod (or cable)
to the brake arm and install the adjusting nut loosely.
Connect the torque rod to the brake panel and tighten tha tor-
que rod nut to the specified torque.

Tighten the ax!e nut first then tighten the axla pinch bolt to the
specilied torque.

For mechanical drum brakes, adiust the rear brake pedal free
play.

UNIT SWING TYPE L
o *'Jf!rf,r?

Ja
Removal Ay éﬁi I
Remove the frame covers and exhaust muffler if necessary. “*}vj& f{:““_"’u
Apply rear brake and ioosen the axle nut. Lw:_.:;?*-“ S

I A e

2 AXLE NUT
NOTE T o

« If the raar axlg spins with the axle nut, apply torque to |
tha wrench allow'ing the scooter to tilt rearward and the |
rear wheel to contact the greund.

Remove the axle nut and rear wheel.

Ingtallation
Install the rear wheel by aligning tha splines of the wheel hub
with tha final drive shaft splines.

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

NOTE

« If the rear axle spins with the axle nut, apply torqua to
the wrench allowing the scooter to tilt rearward and the
rear wheel to contact the ground.

Install the removed parts. } ~ ‘__J
Date of Issue: Sep., 1988
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WHEELS/TIRES

AXLE INSPECTION

Set the axle in V-blocks, rotate the axle and measure the
runout using a dial indicator.

The actual runoutis 1/2 of the total indicator reading; replace
if the service limit is exceeded. (Check the Model Specific
manual for the actual service limit.}

WHEEL BEARING REPLACEMENT

NOTE

C . DISC brake type: Be sure to remove the brake dlscs |
I before removing the wheel bearings.

i« Refer to page 1-16 for the table of bearing |
| remover/driver size, :

REMOVAL
Remove the wheel.

Remove the dust seel, side collar and brake drum and remove
the speaadometer gearbox retainar.

Rear wheel:
Chain drive type: Remove the driven sprocket.

Shalt drive type: Remove the driven flange.

Remove the right and lett whee! bearings with the bearing
remover shaft and remover head.

INSTALLATION

NOTE

= Rightand left bearings have a specific installation order.
Refer to the Model Specific manual for which bearing to
Install first.

Drive in a new bearing.
Check the distance collar for its proper installation direction
and install.

Install the other bearing.

NOTE

* Replace right and left bearings in pairs. Do not re-use old
bearings.

+ Onesidesealed type bearing:
Install the bearing with its sealing lace toward the
outsidae.

+ Both sides sealed type bearing:
Install the bearing with its stamped size mark toward the
outside.

DAL INDICATOR

16-8
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WHEELS/TIRES

BASIC TIRE INFORMATION

CAUTION

| + Be careful not to damage the rim area when using tire
mounting tools.

<TUBE-TIRE>

This type uses an air-filled tube within the tire’s casing.
Therefore. air in the tire leaks outinstantly when anail or other
sharp obiects penetrates tha tire and tube.

<TUBELESS TIRE>

Tubeless tires have arubberlayer {inner liner), which prevents
air from filtering through, glued to the inside. This acts in place
of a tube. It afso has a special bead area, which, together with
the specialized rim, makes a tube unnecessary.

This innar liner is sufficient in thickness and does not stretch
like @ tube. Even when a nail penetrates the tite, the hole does

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

TIRE CODE
{Inch indication)

4.00 H-18 4PR

Tread width: 4 inch Ply No.: 4.ply rating

Speed limit code-~- - Rim diameter;: 18 inch

IMetric indicationl

170/60R 18 73 H
Tread width: 170 mm:|

60%

I Speed limit code

Haight/Tread Ratio = Max. load code

L—— Rim diemeter: 18 inch

]

Radial indication mark

TREAD
"JBE LA !
|
L SIDE WALL
RIM LIME ]
BEAD
TUBE WALYVE
TUBE TIRE
TREAD
INNERLINER ' =
HIk LIME ! ’
? SIDE WALL
BEAD
RIM WALVE
TUBELESS TIRE
Speed limit code:
I1J) ... 100 km/h max.
INIl ... 140 km/h max.
(P} ... 19® km/h max.
IS| ... 1BO krn/h max.
IH| ... 210 km/h max.
vl ... 210 km/h min.

Helght/Widt1 Ratio = %

Data of {ssue: Sep., 1988
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WHEELS/TIRES

Tuheless tire

A pRRLLbLE

+  Any attempt to mount Passenger car tites on a motorcy- |
cle rim may cause tha tire bead to separate from the rim
with enough explosive force to cause serlous injury or ,
death.

Tubeless tires have '‘TUBELESS" stamped an their side walls,
Tubdess tire r'ims have " TUBELESS TIRE APPLICABLE"
stamped on them. £ach rim valve has iSnap-in valve: TR412 or
TR413)onit.

The rjm and tire mating areas and rim valves are different from

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

Use care to protect the sealing surfaces when handling and
storing tubeless tires and fims.

“YTUBELESS TIRE
APPLICABLE™ MARK

TUBELEZS TIRE

Tuba tire rim
SNAP-IN VALVE Iu_:lenti-
fication
? “"TUBELESS TIRE
APPLICABLE"”
“TUBELESS TlRE not s[amped
APPLICABLE"
stamped
Rim valve
hole 11.5 mm 2.5 mm
] J diamater .

Storage
Store tubeless tires upright with a spacer or thick paper placed
between the tire beads.

|f the bead.to-head clearance is narrower than the rim width, it
is difficult to install the tire onto the im.

Do not stack or lean tires against aach other.

To stora the tire thatisto be re-used. adjust the air pressura to
1/2 of the recommended pressure. Be sure that the valva cap
is securely installed.

Oe not store the tubeless tires or nms in thase areas:

+ Where the n2one is preduced (near motor, battery charger)
» Hot area {near heater, steam pipe etc.}

» Whare oil or grease is stored.

« In direct sunlight

« Wetor humid araa

WRONG

WRONG

Date of | : Sep., 19BB
1 6‘ 1 0 e HOQNDA MsOs;l'eOR g?:) LTO.




WHEEL S/TIRES

TIRE REMOVAL

Rafar to page 16.17 for ATV'’s wheel/tire servicing.
Remove the wheel.

NOTE

. » Single brake disc type: To prevent damage to the disc, l
place the whea! on thelevel surface with the disc facing ;
Up,
» Double brake disc typs: Remove one disc first, then
place the wheel on tha level surface with the other disc
| facing up. _ _ !

Remove the valve cap and bleed air by prassing the valve core.
Remove the valve core after bleeding air completely.

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

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

Collapse in the bead with a tire bead breaker.

If no tire bead breaker is available, step on the side wall to col-
lapse the bead.

NOTE

* Do not stap on the rim.

Collopse the bead into the rim canter end slide the tire out of
position,
NOTE

+ Tire can ba saslly removed once the beads are collapsed
completsly.

J—

ValLVE CORE

BEAD STOPPER

RIM CENTER
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WHEELS/TIRES

Apply a mild detergent solution to the rim and tire mating
surfaces.

Be sure that the bead is completely collapsed.

{n case of the tube type tirg, insert the tire lever from the op-
posite side of the valve and raise the bead over tha rim.

On tubeless tires, inseart the tire lever trom the valve side and
raisa tha bead over the rim.

Always use a rim protector when using tire levers.

CAUTION

« To avoid damaging the rim when using tha tira tavar,
alweys use im protectors.

NOTE

* Besurs to use motorcycle tire levers.

« Do not apply the mild detergent solirtion to the rim and
tire mating surfaces of low prassure tire. Apply water

' only.

1

Insert anothaer tire lever at 30—50 mm (1 to 2 in} from the first
tirg lever and removae the tire from the rim, Irttle by little.

NOTE

+ Do not try to remove the bead too much at one tima.
+ Do not pry against or scratch the bead stopper area with
the tire lever.

TIRE LEWVER

RiM PROTECTOR

TIRE LEVER

RIM PROTECTOR

Repeat the above procedures until half of bead is removed.
Then remove the remaining bead by hand.

Tube-type tire only
Press the valve into the tire completely and remove the tube
from the tire.

TIHE LEVER

16-12
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WHEELS/TIRES

Remove one side of bead using same procadures as the .
tubeless tira. . S TIRE LEVER

Remove the tire from the nm.

RIM VALVE REPLACEMENT
(TUBELESS TIRE ONLY)

Cut off the rim valve atits base.

Apply mild detergent solution to a replacement riny valve and
insert it from inside of the rim.

NOTE

+ Be sure to use tha recommendad rim valve.
* Do notdamage the valve hole.
* Replace the rim valve whenever installing a tubeless tire.

WHEEL CENTER ADJUSTMENT
(SPOKE WHEEL ONLY)

SURFACE
STANDARD

The wheel center adjustment is naca.ssary when the spoke
wheel has been rebuilt,

The d'istance ndicated is as follows:

A: Between the rim side and standard surface
B8: Rim width {measurement)

C: Between the rim center and standard surface

NOTE BRAKE

* Refer to the Model Specific manual for standaid surfacae DISC
and specific values of C on aach model. o

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

A =C-8B/2
Exampla (B: 76.2 mm, C: 56.5 mmt
A = 56.5-76.2/2 = 184

Adjust the nm position and distance A by tightening the
spokes to specified torque in 2 or 3 progressive steps.

Inspect and adjust the wheal rim runout.

Date ot | - Sep., 1988
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WHEELS/TIRES

TIRE INSTALLATION

Refer t0 page 16-17 for ATV’'s wheel tire sarvicing.

For a tube type tira, check the rim band and rim loC'n to be sure
they are installed properly.

* Any attempt to mount passenger car tires on a motor-

i cycle rim may cause the tire bead to separate from the
|

rim with enough explosive force to causae sarious injury -
or death. |

CAUTION

« Always change rims which have been bent or have
cracks, as they may caute air laakagae.

+ Always changa the rim if there are any flaws over 0.5
mm in depth and 1.0 mm in width on the surface
touching the bead.

Check the tire for overall condition and use a mild detergent
solution on the bead.

Use only water as a lubricant whan removing or mounting
tires.

Soap or other tirg lubricants may leave a slippery residue that
can cause the tire to shift on the rim.

= A tira that shifts on tha rim may laad to a sudden loss of
air pressura while riding and an accidant could occur.

NOTE

. = Be sure to use motorcycle tire levers.

i « Donotuse the detergent solution on low pressure tires.
Use water only.

If the tire has an light mark lyellow paint mark), install thae tire
with this mark algned with the valve.

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

Stand tha tire upnght, hold it with one hand and, starting from
the opposite side to the valve, install one side of the tire on the
rim as much as you can by hand.

Ba sure to assemble in the sequence shown.

Place the wheel on the level surface and install the remaining
portion of the tire using two tira levers.

NOTE

« Foreasy assembly, apply a mild detergent selution to the
tire and rim mating surfaces.

» Do not use the detergent solution on the tire and rim
mating surfaces of the low prassure tires. Use water

only.

-

.~ TIRE LEVER

16-14
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WHEELS/TIRES

Tuba-type only

Inliate tha tube with a small amount of air.

Push the tube into the tire.

Insert the valve through the valve hole and (oosely instatl the
nut.

Install the tube so that i1is aligned with the concave portien of
the rim center.

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

Install the other side of the bead while holding the assembled
portion of the bead with your knee to prevent it from coming
off.

NOTE

= Before using the levers, be sura that the bead on the op-
posite side i3 positioned in the center of the rim.

Install the bead a little at a time. using care not to damage the
tube or wheel with the tire levers.

Afler 1/2 of the bead has been installed. insert the two tire
lavers at a distance of 30—40 mm (1 to 2 in) to install j1.
Repeat this procedure until 3/4 of the bead has been installed.

NOTE

r- Hold one tire lever upright to remove the other ie ver. l.

Afier 3/4 of the bead has been installad. check the bead onthe
opposite side. Be sure itis still in the canter of the rim.

NOTE

+ The last portion of the bead is more difficult to install.ﬂil
The rim and bead may be damaged ifthe bead on the op- |
posita side of the point where you ere working is not in
the Bim canter,

=t

7}

When thereinaining bead is only 50-- 80 mm (2 to 2.5 ia}, pull
the two levers up and over.

Ri PROTECTOHR

TIHE LEVERS

e

segradhd

VALVE CORE
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WHEELS/TIRES

Apply a mild detergent solution to the bead again.

[ awamnrc B

+ Use only water as a lubricant when removing or mount-
: ing tires. _
' Soap orothertirelubricants may leave a sfippery residue 1
| witich can cause the tire to shift on the rim. J

Tap on the tire tread surface with a rubber hammer so that the
tire and rim fit evenly around the circumference.

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

"RUBBER HAMMER

Inflate the tire to 1.5 times the standard recommended
pressure to seat the bead on the rim.

| awamns I

{ » LUsge the tire pressures specified in the Mode! Specific b
manual or on the tire labet, Overinflation may cause a tire !
to burst with sufficient ferce to result in serious Inury orJ
death.

NOTE

+ For tubaless tires, You may hear a loud sound as the
bead seats onto the rim. This is normal.

« For tubeless tires, if air leaks out from between the rim

and bead. (et the wheel stand with the valve at the bot-

tom and pirt airin while pushing down on the tire.

Check that the tire bead seats on the tire rim securely and the
rim fine of the tire is concentric with the rim,

Adjust the tire pressure to the specified pressure.

Check the wheel balance.

Tighten the rim lock nut to specified torque if available.
On the tube typetira, tightan the valve stam nut,

Install the wheel.

RIM LOCK

16-16
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WHEELS/TIRES

WHEEL BALANCING

Refer to the Modal Specific manual to verify whether or r.-:
the mode! being serviced requires wheel balancing. The
manuai will specify the type of weights required. if necessary.

Wheelbalance directly affects the stability, handling. and
overall safsty of the motorcycle. Carefully check balance
bafore rainstalling the wheesl.

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

Spin the wheel. allow it to stop, and mark the lowest
{heaviest) part of the wheel with chalk. Do this two or three
times to verily the heaviest area. |f the whaeal is balanced. it
will not stop consistently in the same position.

To balance the wheel, install wheel weights on the lightest
side of the nm, the side opposite the chalk marks. Add just

enough weight so the wheel will no lunger stop in the same
positiesn when iris spun.

ATV WHEEL/TIRE
REMOVAL/INSTALLATION

Loosen the wheel nuts.

Raise therear wheels off the ground with a jack or block under
the engine.

Remove the wheel nuts and wheel.

Install the wheel in its original position.

NOTE

+ Do notinterchange the right and left tires. If the tire has i
arrow mark, install tha wheel with the arrow mark point- °
ing in the direction of ratation,

Install the wheel nuts with the beveled sides facing inward and
tighten to the specified torque.

INSPECTION STAND

FRONT
WHEEL NUT
BEVELED 3IDE

=
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WHEELS/TIRES

TIRE REMOVAL (U.S.A. ONLY)

NOTE

» This service requires the liniverzal Bead Breaker (GN-
AH-958-881! available in U.S.A, only. :
= Remove and install tires from the rim side opposite the
: valva sterm.

Remove the core from the valve stem.

A tire bead tool is required fot tire removat.

Use a Coats 220Tire Changer or equivalent to remove the tire
from the rim. If a tire changer is not available, rim protectors
and tire irons may be used.

CAUTION

- Take care to avoid damagir;g the bead seating area ofhtha.
; nm.

Install the proper size blade for the rim you are workingon onto
the breaker atm assembly.

CAUTION

| « Use of an impraper slze tire tool may result in damage to
i the rim, tire, or tool.

Place the proper size adapter onto the threaded shaft and then
put the wheel over the thteaded shaft and adapter.

Lube the bead area with water, pressing down on the tire
sidewall/bead area In several places to allow the water to run
into and around the bead. Also lube the area whare the breaker
arm will contact the sidewall of the tire.

Use only water as a lubricant when removing or mounting
tires.

Soap or other tire lubticants may leave a slippery residue that
can cause the tire to shift on the rim.

A tire that shifts onn the im may lead to a sudden loss of
air pregsure whila riding and an accident could ocaur.

While holding the breaker arm assembly 8t an approximate
459 position, insert the blade of the breaker arm between the
tira and rim. Push the breaker arm inward and downward until
it is in the horizontal position with its press block in contact
with the rim.

PRESS BLOCK

BREAKER ARM ASSEMBLY

BLADE
BREAKER ARM ASSEMBLY
TIRE RIM
ADAPTER THREADED SHAFT

16-18
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WHEELS/TIRES

With the breaker arm in the horizottal position. place the
braaker press head assembly over the breaker arm prass block.
Make sura the press head bolt is backed out all the way and
then position the nylon buttons on the press head against the
inside edge of the rim.

Insert the threaded shaft through the appropriate hole in the
breaker press haad assembly and then tighten the lever nut u n-
til both ends of the breaker press head assembly are in firm
contact with the rim.

Tighten the press haad bolt until the reference mark on tha
press block is aligned with the top edge of the prass head.

1f the rest of the bead cannot be pushed down into the center
of the nm by hand. loosen the prass head bolt and the lever
nut. Rotate the breaker arm assembly and breakear press haad
assembly 1/B to 1/4 of the circumferance of the rim. Tighten
the lever nut and then tighten the press head bolt as described.

Repeat this procadure as necessary until the remainder of the
baad can be pushed down into the center of the rim.

Assemblas the Universal Bead Breaker on the other side of the
wheel and break the bead following the same procedures.

Remove the tire from the rim using a tire changer machine or
tird irons and rim protectors.

Remove tira from rim that has the smallest shoulder area to
simplify removal.

REMOVAL (EXCEPT U.S.A))

NOTE

+ Applying water, soapy water, oil, or other lubricants to
the tire, rim or tire tool when removing the tire may
cause the tire breaker arm to slip off the tire so that the
bead cannot be broken.

» Follow thae breaker manufacturer’s instructions.

CAUTION

« Excesslve lapping pressura may deformi or daimage the
soat.
+ Oo not damage the bead seeting area of tha rim.

Install the tire breaker attachment on the rim with the wheel
nuts and tighten the nuts securaly.

insert the narrow end (A side} of the breaker arm between the
tire and the rim.

FRESS HEAD
ASSCMELY

FRESS HEAD BOLT—
LEVER NUT
11** RIM 8" RIM

9" RIM 77 RIM

TOP EDGE OF
PRESS HEAD

e
RiM BEAD LOCKS

TIHE EREAKER ATTACHMENT

WHEEL MUT"“"I"a

BREAKER ARM

NARROYY END 1A SIDE)
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WHEELS/TIRES

Position the ®reaker arm compressor 0N the tire breaker at-
tachment as shown.

Kaep the breaker arm horizental and olign the end of the com-
pressor bolt with the breaker arm hole.

Screw in the breaker arm compreéssor bolt while pushing the
breaker arm on the tire with your foot to break the bead {rom
the rim.

MOTE

« Donotbreak the bead all at once. Remove and reposition
the compressor and arm 1/8 of the circumferance of the
rim.

Tighten tha comprassor bolt. Break the bead by
rapaatiog this procedura 3—4 times.

If the bead breaking is difficult with the narrow end (A side) of
the breaker arm, usa the wide end (B side) of the arm and
repest the procedure in the previous step.

After removing the tire from the rim, cut the valva off at the
bottom, being careful not to damage the rim.

NOTE

= Ba sure to replace the valve with a3 new one whanavar
the tire is removed from the rim, J

e ————yrm e W T L — e s =g ————

TIRE REPAIR

NOTE

+  Use the manufacturar's ingtructions for the tire repair kit
you are using. }f your kit does not have Instructions, use
the procedures provided here.

Chack the tira for the puncturing objects. Chalk mark the punc-
tured area and ramove the object.

Inspect and measure tha injury. Tire rapairs for injurias larger
than 15 mm (5/8 in} should ba a section repair. Section rapairs
should be done by a professional tire repair shop.

If the injury is smaller than 16 mm {5/8 in), proceed with the
repair as described here.

I
i

BREAKER ARM
COMPRESSOR

16-20
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WHEELS/TIRES

Install a rubber plug into the hole as follows:

Apply cement to a plug inserling needle and work the needle
into the ho'e to ¢lean and lubncata it. Do this three times. Do
not let tha cement dry.

Insert and centar a rubber plug through the eye of the inserting
neadle.

Apply ceament to the rubber plug.
Push tha inserting needle with plug into the hole until the plug
is slightly abova the tire, Twist the naedle and remove it from

the tire; the plug will stay in the tire.

NOTE
l_ Ba careful not to push the plug all the way into the tirﬂ

Trim the plug 6 mm {1/4 in) ahove the tire surface.
Repeat the above procedure if the puncture is large.

Do not use more than two plugs per hole.

Allow the repar to dry. Drying time will vary with air
temperature. Refer to the tire repair kit manufacturer’'s
recommendations.

Inflate the tire and test the saal by dabhing a small amount of
cement around the plug. Escaping air will cause a bubble in the
cement, If thare is leakage, remove the tira (page 16-17) and
apply a cold patch to the inside of the tira as described.

If a plug has been inserted, trim it evan with the inner tire
surface.

Temporarily place a rubber patch that is at least twice the siza
af the puncture over the injury. Make a mark around the patch,
slightlv larger than the patch itsalf,

Remove the patch.

Roughen the area marked inside the tire with a lire buffer or a
wire brush. Clean the rubber dust trom the buffed area.

Apply cemeant over the area marked and allow it to dry.
Remova the lining from the patch and center it over the injury,
Press the patch against the injury using a special roller,

NOTE

| « Allow cement to dry until tackY before appfying p.atch. |
i Do not touch the cement with dirty or greasy hands. |

-
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ASSEMBLY

Clean the nm bead seat and flanges.
Apply clean water to thae rim flanges, bead seat and base.

Imstall the tire on the rim, where the rim shoulder width igtha
narrowast, to simplify installation.

+ Use only water as a lubricant when mounting tiras. Soap
or other tira fubricants may laave a slippery rasidue that
can causa the tira to shift on the Hm resulting in a sudden
lnss of alr prassure whila riding.

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

AW ARNING

+ Tha maximum pressure for seating the tire besd is in- !
dizated on the side wall. Do not Inflate the tire beyond
this pressu¢e. The tire could burst with sufficient farce to
cause gavere injury.

NOTE

+ If the tire has arrow mark, install the tire with the mark
pointing in the direction of rotation.
+ Do not interchange the right and left tiras.

Deflate the tiro. Wait 1 hour and inflate thetirato the specified
prassure.

Check for air leaks and install the valve cap.

The AT Vs are aquipped with tubeless tires, valves, and wheel rims. Use only tires marked *'TUBRELESS'’ and tubeless valves
on rimes marked *“TUBELESS TIRE APPLICABLE.'* Never mount tires designed for use on automabiles on an onginal nm.

fl : Sep,, 198
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TROUBLESHOOTING 17-1
BRAKE SYSTEM DESCR!PTIONS 17-2

HYDRAULIC DISC BRAKES
MECHANICAL DRUM BRAKES

17-8 |

17-16 J

TROUBLESHOOTING
s §

i « Inheled asbestos fibers have been found to cause respiratory disaase and cancer. Never use an air hose ar dry brush to .
clean breke assembligs. In the United States. use an OSHA-approved vacuum cleaner or alternate method epproved by
OSHA, designed to minimize the hezerd caused by airborna ashestns fibers.

HYDRAULIC DISC BRAKE

Brake lever/pedsl soft or spongy

+ Air bubbles in the hydraulic system
» Leeking hydraulic system

+ Conteminated breke ped.!disC

+ Worn caliper piston seal

+ Worn master cylinder histon seal

*+ Worn brake pad

+ Contaminated celiper

« Calipar nut sliding proparlv

* Worn hrake pad/disc

= Low fluid level

+ Clogged fluid pessage

+ Warped/deformed brak:e disc

- Sticking‘worn calipar piston

+ Slicking/worn master cylinder pisten
+ Worn brake disc

« Contaminated master cyliniler

+ Bant hrake lever;pedal

MECHANICAL DRUM BRAKE

Poor breke performance

+ Improperly adjusted brake

+ Worn brake linings

+ Worn brake drum

+ Worn braka cam

« |mproparly installed breke hnings

+ Biake cable sticking/needs lubrication

« Contaminated brake linings

» Contaminated brake drum

= Worn brake shoes 3t cem contact areas

+ |Improper engagement bmtween breke afm and cem-
shaft serrations

Brake lever/pedal hard

Clogged/rastricted brake system
St'icking/worn celiper piston

Caliper no! sliding properly
Clogged/restncted fluid passage
Worn caliper piston seal
Sticking/worn master cylinder piston
Bent brake lever,/pedadl

Brakes greb or pull to one side

Contaminated brake pad:disc
Miseligned wheel
Clogged/restricted brake hose
Warped/deformed brake disc
Caliper not sliding properly
Clogged:restricted brake hose jeint

Brakes drag

Contaminated brake pad/disc
Misaligned wheel

Worn breke pad/disc
Warped/deformed bryke disc
Caliper not sliding properiy

Breke lever hard or slow to retuin

Worn,/broken return spring
Improperly adluster! brake

Sticking brake drum due to contamination
Worn brake shoes et cem contact arees

Brake cable sticking/needs lubncetion
Worn brake cam
Improperly instelled brake linings

Brake squeaks

Worn brake linings

Worn brake drum
Contaminated breke linings
Contaminated brake drum

Date of Issue: Sep.. 1988
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BRAKES

BRAKE SYSTEM DESCRIPTIONS

Braking systems on motorcvcles, like virtually all braking
systems. dissipate the vehicles kinetic energy by transforming
it into heat energy-known as triction heat.

Two basic types of braking systems are used on Honda motor-
cycles and scooters; the drum-type and the disc type. Both the
drum and the disc rotate together with tha wheel, Each is
slowed by the friction of either shoes or pads that press
against them.

MECHANICAL DRUM BRAKE

Single Leading Shoe Type

(Ot, Leading-Trailing Shoa Typse)

Force applied against the brake Isver or pedal activates a cable
or rod attached to the brake mecianism. A threaded adjuster
on the end of the brake actuating cable or rod oftars one of
two adjustmants to control the precise brake actuation point.
The adjuster acts against a pivot on the end of the brake arm.
which is clamped onto and turns a brake activating cam.

As shown in the illustration to the right, this cam transfers a
rotating force from the outside of the drum, through the pro-
tective brake panel to the inside of the drum. Hare the cam
spreads one end of two crescant-shaped shoes. The other end
of the shoes pivot against a8 common pin set into the brake
panel. Both shoes press against the inside surface of the drum.
creating friction and slowing the rotation of tha whael. The
first shoe to act upon tha drum beyond the cam, in relation to
the rotating direction of the drum, is called the ieading shoe.
The second shoe, arcing out against the drum trom the com-
moan pivot pin, is called the trailing shoe,

Due to its position within the system, the feading shoe creates
more force against the drum than that which is applied to it.
This increased force capability is called a selt.anargizing ef-
fect. In contrast, the troiling shoe, again, bacause of its posi-
tion within the system based on the rotating direction of the
drum, is pushed back by the rotating drum and creates less
force than that which is applied to it.

Dual Leading Shoe Type

Dual leading shoe brakes differ from singfe leading shoe types
in that they use two shoe-activating cams, each at opposite
ends of the brake panel, to simultaneously press the shoes
against the drum Isee illustration at the right). Because both
shoes are leading in relation to tha rotating direction of the
drum and therefore operate against the drum in same way, the
effective braking force is noticably greater than a similarly siz-
ed single leading shoa unit with an identical amount of ac-
tuating force epplied to the brake lever or padal.

DRUM BRAKE DISC BRAKE

BRAKE CAM

LEADING SHOE W

BRAKE CAM

LEADING SHOE [ LEADING SHOE

BRAKE CAM

17-2
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BRAKES

Itis vital for brake systems to quickly dissipate the heat that Is
geneiated by the friction of tha braking action so thsit stop-
ping force remains consistent. Since drum brakes contain
almost ail of tha brake components within the wheel hub, it is
important that these brake components be made of matarials
that conduct heat rapidly. It ia just as impartant that the brake
is of the proper size for the anticipoted requirements of the
vehicle.

In order to enhance heat conductivity while providing accept-
able wear resistance on tha inner surface of the brake drum,
the drum itself is made of cast iron. The remainder of the
drum/hub is made of aluminum alloy with caoling finscast inta
the outer circumference; again for heat conductivity and
dispersion, but aiso for reduced unsprung weight. To speed
conductivity, the cast iron drum is captured within the
aluminum huth and cannot be remeved.

The drum thickness is ralatively thin, which further aids heat
canductivity, and must not be machined in a brake lathe. If tha
drum surface is severely damaged, the hub must be raplaced.

HYDRAULIC BRAKES

Brake Fluid

The designations DOT 3 and DOT 4 specify the brake fluid's
ability to withstand heat witheut boiling. Tha greater tha
nunber, the higher the boiling point. It s necessary for the
brake fluid to have a high boiling point so that the fluid does
notboil within the braka line due to the high temperature of the
brake discs and components. Boiling brake fluid leads t0 a
drastic loss of braking force due to tha air bubbles that form
within the hrake lines.

Never mix DOT 3 and DOT 4 brake fluid within a system, It s
important to add only the sanie DOT number and even the
same brand of hrake fluid when adding fluid. If you are unsure
of the type within the system, drain the system and refill it
with DOT 4; sysrems designed for DOT 3 can use DOT 4. But
DOT 4 systems must never be filed with DOT 3. DOT 4
systems generate greater heat and thereby require the higher
boiling point characteristic of DOT 4.

Avoid mixing different brgnds af brake fluid. Improper mixing
sush as th's may lead to chemical decomposition and
contamination.

It is also important to use only frash brake fluid from a sealed
container. Oncae a new container of brake fluid is opanad. be
sura te resaat it tightly and plan en discarding the fluid after six
months. This is because brake fluid left in the container tends
to absorb moisture from the air: it is hydroscopic. Moisture can
form even within a sealed brake system because of this par-
ticular property. Maisture in the brake fluid contaminates the
brake svstem and lowers the boiling point of the fluid. It also
corrodes the brake cylindars and pistons, which eventually
causes seal damage and leakage.

For this reason yau should note the date on the container that
it was first opanad for |atar reference.

DRUM BRAKE

HLIB

ra—

BRAAKE SHOE
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Never reuse brake fluid due ta the possibility ef contaminatien
from duet or moistura absorption.

If the brake fluid in a system shows any visual signs of con-
tamination. it should be replaced — even it the recommended
replacement interval has not passed.

You must be careful when handling brake fluid because it can
guickly damage many painted or plastic surfaces on contact,
In certain plastics, structural damage can occur if brake fluid
penetrates the motariol’'s surface. The only general exceptisn
isthe components of tha broke system that are designed to be
resistant to the effects of brake fluid. Brake fluid that is spitted
on a motorcycle should be washed away with water
immediately.

Befere removing the reseivoir cover. turn the handlebar until
the reservoir is level.

Place a rag over painted. plastic or rubber paits whenever the
system is serviced.

CAUTION

+ Spilled fluid will damaga painted, plastic or rubber parts,

Refill with the same type of fluid from an unopened container.
Do not allow foreign material to enter the system when refill-
ing the reservuir,

Using the wrong fluid cen cause loss of braking
efficiency.

+ Contaminated fluid can clog the system, causing a loss
of braking ability.

Pressure applied against the brake laver or pedal moves the
pisten within the master cylinder unit. Hydraulic fluid pressure
is then transmitted through the brake iine to the caliper where
it presses against one or more caliper pistons.

Because hydraulic fluid cannot compPress, the caliper pistonis)
meve at the same instant as does the master piston in the
master cylinder.

The rise in hydraulic pressure that takes place between the
master cylinder and the caliper because of the differences in
the diameter of these parts is most significant. During develop-
ment. these sizes are juggled to achieve best braking force and
*feel”. The leverage ratie offered by the design of the lever or
padal acting upun the master piston also helps to increase in
force to be transmitted to the caliper pistons compared to the
force initially applied.

The caliper pistons are in direct contact with the Irack side of
the brake pads. Anti-squeal shims are normally used between
the piston and pad. As these pads press against opposite sides
of the disc. the rotation of the wheel is slowed.

When the brake lever is released. hydraulic pressure decreases
and the pads cease to press against the disc. Unlike drum
brake systems where a spring retracts the shoes from the
drum surface, on disc brake systems. the resilience of tha
caliper piston seals retracts the pads from the disc and
automatically self-adjust for waar.

Lewer stroke > Caliper piston stroke LEYER

Master piston diameter < Cahper piston diametar
(Push'ing forcel < (Energy generated)

Return of piston due to the resilience of the seal

FISTOMN SEAL

CALIPER
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BRAKES

In single push type calipers. both pads press against the brake
disc through a reactian ol the sliding caliper yoke. Calipers of
this type with single piston are more common on earlier Hon-
das. More current models use a single push type, but with dual
pistons {both on the same side).

Opposite piston calipers are most often used for road racing
motorcycles today. They do offer some improvement in per-
formance, but at greatincrease in cest and complexity. In this
type. Pistons facing each other on opposite sides press the
pads against the disC.

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

Rectangular brake pads ware introduced to increase tha area
of the pad against the disc. Butit was found that these pads
do not press against the disc uniformly, so the braking force 15
not as effective as it could be. Hence, the dual piston caliper
was introduced so that a larde braking forca and uniform
pressura agarnst tha brake pads is ensured. Some dual piston
calipors have different piston sizes to further balance the brak-
ing force across the pad — the trailing piston being larger than
tha leading piston.

As previously touched on, increasing the area of contact bet-
ween the brake pads and disc increases the braking force. This
increased contact means in<reased heat energy. Tha increas-
ed haat energy requiras greater capability for heat dissipation.

With the axceptien of in-board disc brakes and the GL1500
front brakes, all brake discs are exposed. To protect them from
rust, the discs are made of stainless steel alloy.

Because tha material tha discs can be made of is limited, the
discs can only be made so thin in order te reduce unsprung
weight before thermal distortion of the disc becomes a
problem.

As the temperature of the brake disc rises, the disc expands.
Because the discisbolted to the wheel, its expansionis fimited
and soma degree of distortion occurs.

The VTR250, with its in-board front disc, uses 3 plain cast
iron disc since rust is not a probtem. The design of tha GL1500
front brake with its covered discs and calipers. transfers much
of its heat to the cast, hollow wheel.

SINGLE PUSH CALIPER OPPQSITE PISTbN
CALJPER

YOKE

“'—'ﬂq

FAD

SLIDE PIN CALIFER PISTON PAD |
EFFECTIVE DISC DIAMETER
BRAKE DISC

DUAL PISTON
CALIPER

[ DUAL PISTON CALIPER

Date of Issue: Sep.. 1988
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BRAKES

To cope with tha sxtrame heat typically generated in compet:-
tion road racing, floating type discs have been developed. In
this system. a floating disc is installed by means of spring
washers and rivats or clevis pins with an aluminum carrier be-
tween the disc and the wheel. In this manner, deviations in
radial directions are permitted, distortion is prevented and
waeight is reduced.

In addition to the design basics already stated, discs are com-
monly drlled or grooved to remove dust or dirt from the disc
surface, thereby preventing what are known as sympathetic
vibrations. Contrary to popular beliefs, holes drilled in the disc
do not significantly aid cooling. These holes are perpendicular
to the flow of air so little additional cooling occurs.

Among the many combinations of matenals used to make
brake pads are: wear resistant resin, metallic mixtures. and
sintered metal. These materials are combined in brake pad
manufacturing according to the design re#uirements of the
particular application. Asbestos was dropped from use in pad
manufacturing by Honda beginning around 1985-86.

Just as disc brakes are used where greater than typical drum
brake stopping forca is required, dual disc brakes {a disc on
both sides of a single whaell ara used wheare an even greater
braking capability or a smaller diamater front wheelis required.

GENERAL INFORMATION FOR SERVICE

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

« To maintain proper sealing and initial fit, replace the parts
specified forreplacement at thetime of service. Replace the
required parts as a set, when specified. for the same
reason,

= Clean the sliding surfaces of the brake pads and disc with
brake cleaner. Replace the pads if they are contaminated
with oil or grease, as this significantly reduces braking
force.

+ The brake calipers can be ramoved from the motorcycle and
the pads can be replaced without disconnecting the
hydraulic system.

FLOQATING TYPE

ERAKE DIGC

CDOUBLE DISC TYPE

17-6
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BRAKES

» Bleed the hydraulic system if it has been disassembled or if
the broke feels spongy.

- It brake pads or shoes have becn overheated iglazedi. they
rnust be replaced. Overheating changes the compositien of
the friction material and merely wire brushing or sanding
the friction surface cannot change this tact.

* Always replace hydraulic hne/hose sealing washers with
new enes 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 |ines and
hoses. When installing front brake lines, be sure that there
is no possibility of damage or stress to the lines or hoses
when the fork pivots fully in @ither direction or whan the
suspension compresses or extends. In the rear, allow pro-
per clearance so that the lines or hoses do not rub against
the tire, frame or swingarm, and so they are not caught be-
tween the coils of the spring when the suspension
compressas.

All brake lines or hoses should be installed using the clamps
provided. Each clamp should be positioned around the rubber
hose guards to prevent any damage to the lines and hoses.

Eyelet-type line and hose joints;

Use new sealing washers whenever eyelet-type joints are
reinstalled. Be sure the hose bolt fluid passage is free from
clogging prior to installation.

Note the position of the stopper that aids in positioning tha
eyelet at the proper angle when installing the hese onto the
master cylinder. If only one stopper is provided, press the hose
end against the stopper while tightening the bolt. If two stop-
pers are provided, install the hose between the stoppers so
that the hose will not move when the bolt is tightened.

If the sealing washer includes a stopper with collapsible claws,
be sure to note the direction these claws face so the new
washer can be installed in the some pesition.

Hose Joints:

Removszl

Remove the hose by ioosaning the joint nist whilo holding the
hose nut stationary. This method prevents the hose from being
twisted or kinked.

HOSE GUIDE
BRAKE HOSE

HOSE GUARD

STOPPER

SEALING WASHERS

[ BRAKE HOSE

JOINT NUT

HOSE NUT

Oate of Issue: Sep.. 1988
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BRAKES

Installation

First install the hose joint onto the master cylinder with a new
sealing washer and tighten it to the spec:fied torque if it was
removed.

Then, while holding the hose nut, lighten the joint nut to the
speclfied torque.

Matal Brake LInes:

Removal

If the metal brake line is equipped with nuts as illustrated,
always loosen the tlare nuts first, using a flare nut wrench, so
that the hose may be easily maneuvered. Remove the metal
ling using care not to bent it.

Installation

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

HYDRAULIC DISC BRAKES
BRAKE FLUID REPLACEMENT

Refore removing the reservoir cover, turn the handlebar until
the reservoir is fevel.

Place a rag over painted, plastic or rubber parts whenever the
system is serviced.

CAUTYION
! + Spilling fluid on paintad, plastic or rubber parts wiu

damage them,

Remove the master cylinder cover and diaphragm.

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

A contaminated brake disc or pad raduces stopping |
ability.

Rehll with the sama type of fluid.

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

MAZTER CYLINDER

HOSE NUT

JOIMT WUT

BRAKE HOSE

FLARE MUT .

el d

FLARE NUT WRENCH

COWVER

COWER PLATE
MAFHRAGHK
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BRAKES

Connect a bleed hose to the blaed valve.

Loosen the caliper bleed valve and pump the brake lever or
pedal. Stop operating the lever or pedal when fluid stops flow-
ing out of the bleed valva.

Close the bleed valve and fill the master cylinder with the
specified brake fluid. Refer to the Model Specific manual.

CAUTION

. h;using drained fluids can impair braking eff.i-ciencv.

Connect a commercially available Brake Bleeder to the bleed
valve.

N®TE

» When using a brake bleeder, follow the manufacturer's
operating instructions.

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

Repeat the above procedures until ne air bubbles appear in the
plastic hose.

NOTE

.+ Check the fluid level often while bleeding the brakes to -
: pravent air from being pumped into the system.
"« Use only specified brake fluid from a sealed containay.

« |f air is entering the bleedar from around the bleed valve |

threads. seal the threads with teflon tape. |

If the brake bleeder is not available. perform the following
procedure.

Connect the transparant bleeder hose to the bleed valve and
place the other end of the hosa in a container.

Loosen the bleed valve 1/4 turn and pump the brake lever or
pedal until thare are no air bubbles in the bleed hose and lever
or pedal resistance is feit.

After filling the system, close the bleed valva and inspect the
system for air bubbles by operating the brake lever or pedal.
If it feels spongy, bleed the system as follows.

BRAKE LEVER

BLEED WALWVE

BRAKE BLEEDER

BLEED wALVE

Date of Issue: Sap.. 1988
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AIR BLEEDING

1. Squeeze the brake lever, than open the blaed valva 1:4turn
and clese the valve.

NOTE

« Do not release the brake lever or peda! until the bleed
valve has been closed.

» Chack the brake fluid leval often whila bleeding the !

system to prevent air from being pumped into the '

system.

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

3. Rapaat the above steps 1 and 2 until bubbles caase to ap-
pear in the fluid at the and of the hose.

Tighten the bleed valve.
Be sure that the brake fluid rs up to tha upper level ot the
master cylinder and refill it necessary.

Rainstall the master cylinder cover.

BRAKE PAD REPLACEMENT

Removel

There ara two typas of the brake pads;

TyPe A- pad pin is secured by the ratainer plate.

Type B: pad pin is secured by the pad pin plug.

Type A: Loosen the pad pin retainer bolt.

Type B: Remove the pad pin plug and loosen the pad pin.

Refer to the Medel Spacific manual far the caliper re-
movalfinstallation.

NOTE
<« Remove the pads without removing the bracket from the
caliper. Il the pads cannot be removed. remove the
bracket.

Push the piston all the way in to allow the installation of new
brake pads.

Type A: Remove the pad pin retainer bolt and the pad pin
ratainer.

Before removing the pads, mark them so you can reinstall
them in their original positions if they are to be reused, thereby
assuring aven disc pressure.

= Always reinstall the brake pads in their original positions
1o prevent loss of braking efficiency.

Type A: Pull out the pad pins and remove the pads.
Type B: Loosen the pad pins and ramove the pins and pads.
NOTE

« Pad pins can be easily removed by pressing tha pads in
the caliper.

« Install the pad shim. if there is one, in the onginal
position.

BLEED VALVE

TYPE A

17-10
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BRAKES

Installation
Press in the piston(s| to install tha new pads.

If the caliper and biracket are separagte, apply silicone grease to

tha caliper pivot bolt haot, pin balt, callar bore and insert the
caliper into the bracket.

Set tha boot lip in the pin bolt groove securely.

Install the new pad, align the holes in the pad and retainer and
install the pad pir, Note the installation direction of the pad.

Type A: Install the ratainer by aligning its hole with the pad pin
groove and loosely tighten the bolt.

Install the caliper. |Refer to the Model Specific manual.)
Type A: Tighten the pad Pin retainer balt to the specified
toreue,

Typa B: Tighten the pad pin to the specifiedtorque and install
the pad pin plug.

Apply the brake fever to force the caliper piston out of the
caliper.

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

PAD SPRING

PALD PIN RETAIMER BOLT

TYPEB
fan PIMN PLUG

BRAKE LEVER

Data of Issue: Sep .. 1888
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BRAKES

Caliper cylinder Inspection
Check the caliper cylinder bore for scering, scratches or other
damage.

Measure the caliper cylinder [.D. in X and Y axis at several
points,

Replace the caliper cylinder i1 the largest measurement is
beyond the specified service limit,

Refer to the Model Specific manual for the service limit.

Caliper Piston Inspection
Measure tha caltper piston O.D. in X and Y axis at several
points.

Replace the coliper piston if the smallest measurement is less
than the spacifiad service limit.

Reter to the Model Spacific manual for the service limit.

Assembly

NOTE

» Make sura that each part is frae from dust or dirt before
reassembly.
* Replace the dust seals and piston seals as a set

Ceat tha new dust seals and piston seals with the racommend-
ed brake fluid and install them in the caliper cylinder grooves
properly.

Coat the caliper piston with fragh brake fluid and install itin the
caliper.

There are two types of caliper pistons; resin pistons mounted
on light-weight motorcycles and metal pistons, on heavy-
waight motorcycles. Note tha installatien direction as it is dif-
ferent according to the type of the piston.

Resin piston: Install with the concaved side away from the
pad.
Metal piston: Install with the opening toward the pad.

Install the pad spring in the catliper.

Refer to the Modal specific manusl for tha installation direction
of the spring.

Install the pad ipage 17-101,

Install the ca)iper. {Refer to the Model Specific manual.)

CatIPER

CALIPER PISTON

MICROMETER

PAD SPRING

80O0T

PISTON SEAL /

PISTON
DUST SEAL °

FISTOM

Date of Issue: Sep., 1988
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BRAKES

BRAKE DISC INSPECTION
Visually inspect the discs for damage or cracks.

Measure the brake disc thickness at the several paints and
replac e if the smallest measurement 1s less than the specitied
service (imit.

Refer t0 the Model Specitic manual for the service limit.
Check the disc to ses if the service limit is stamped gnit,

Chack tha brake disc fot warpage.

Inspect the wheal bearings for excessive pley, | the warpage
exceeds the specification.

Replace the brake disc if the wheel bearings are normal.

MASTER CYLINDER
Disassembly

CAUYIDN

i Do not allow farsign materials to enter the master |
[ cylinder.

NOTE

, . Repldce the maater plston spring, Cups and snap ring A% ]
a set whenever thev are disassambled. j

Disconneot th® wire from the brake light switch,

OraiN the brake fluid {page 17-9}.

RamOye the prak€ lever from the master cylinder.
Disconnect tha brzke hose.

Remove the master cylinder holder and the master cylinder.

Remove the rubber boot.

Remove tha snap ring.

(5 rea)
SnAP RING PLIERS 07914-3230001
Remove the piston and spring.

Clean the master cylinder with the recommended brake fluid.

MICROMETER

DAL INDICATOR

—

MASTER CYLINDER

HOLDER

SNAP RING
(3700 Py iERS

RUBBER BOOT

SPAING

PESTON

Shap RING
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BRAKES

Master Cylindar Inspaction
Check the master cylinder for scores. scratches or nicks and
replace if necessary.

Measure the master cylinder |.D. in X and Y axis at several
points.

Replace the master cylinder if the largest measurement is over
the specified sarvice limit.

Refer to the Model Spacific manual for the service I'mit.

Master Piston Inspection

Measure the piston O.D. at the sevaral points on the secon-
dary cup side and replace itif the smallest measurementis less
than the specified service limit,

Refer to the Model Spacific manual for the seivice limit.

NOTE

! * Replace the master cylinder. if it leaks with a new piston
installed. |

Assembly

NOTE

P Replace the piston, spring, cups and snap ring as a set.
.+ Be sure that each part is free from dust or dirt before

H
! reassembly.
L

Coat the piston cup with the fresh brake fluid and install it on
the piston.

Instali the sprng with its larger diameter end toward the
master cylinder.

Instafl the primary cup with its concaved side toward the inner
side of the master cylinder.

Install the snap fny.

SNAP RING PLIERS 079143230001

CAUTION

* When installing the cups, do not allow tha lips to turnin- |
side out. (Rafer to the drawing.) :

+ Note the Installation diraction of the snap ring.

+ Be certain that the snap ring is seated firmly in tha
groove.

install the rubber boot in the yroove properly.

MASTER CYLINIIER

CYLINDER GAUGE

PISTON

MICROMETER

MASTER CYLINDER

PRIMARY CUP |
FLUID

SECCINDARY CUP

& SNAF RING
v f% \/
SPRING PISTOMN @
SPRING PISTON

ASSEMEBLY
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BRAKES

Place the master cylinder on the handlevar and nstall the
holder and holder bolts with the holer’s ""UP'" mark tacing up.

Align the spiit between the holder and master cylinder with the
punch mark on the handlebar.

Tighten the upper holder bolt to the specified torque tirst, then
tighten the lower belt to the same torque.

Install the brake lever and connect the wire to the brake ligt\t
switch.

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

Tighten the brake hose boit to the 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 plnched brake cables, hoses, or lines may
cause a luss of braking abillty.

Fill the system with specified grade of fluid and bleed the air
from the system (Refer to page 17-10).

MECHANICAL DRUM BRAKES

Use an OSHA-approved vacuum cleaner or alternate method
appreved by OSHA. designed to minimize the hazard caused
by airborne asbestos fibers.

AwWaRmNG

' Inhaled ashestos flhare hava been found to cause
raspiratory disease and cancer. Never use an air hose or
dry brush to clean brake essemblies.

Remove the whes!.
Remove the brake panel from the wheel huls.

INSPECTION

8Brake Drum 1.D.

Check the brake drum tor wear or damage. Replace the wheel
hub if necessary.

Measure the brake drum 1.0. at the lining surface in a several
points and take the largest measurement.

Refer to the Model Specific manual for the service limit or refer
to the wheel hub if the service limit is stamped on it.

MOTE

« If the brake drum is rustad, clean with # 120 emary
paper.

+ Be sure to usa the inside vernier calipers to measure the
brake drum 1.0 because the drum have a wear ridge.

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 Thickiness
Measure the brake liriing thickness at 3 points tboth ends and
centert.

Replace the brake shoes in pairs if the smallost measurement is

less than tha sarvice hmit ar if they are contaminated with
grease.

DISASSEMBLY

NOTE

. = FReplaca tha brake shoes in pairs.
*+ Whan the brake shoes are reused, mark on tha side of
each brake shoe bafore disassembly so that they can be

installed in their originel positions,

U-Spring Typea
Movae the brake arm and expand the brake shoes.

Remove the shoe spring from the anchor pin with a
screwdrrver.

Remove the brake shoes.

Coil Spring Type
Pull the brake shoes away from tha anchors and remove the
shoes.

BRAKE SHOE
BRAEE LINING

SHOE SPRING

BRAKE SHOES

SHOE SPRING

SHOE SPRING

Date of Issue: Sep.. 1988
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BRAKES

Remawve the following from the brake panel.
— brake arm
weai indicator plate
— felt seal/dust seal
— brake cam

ASSEMBLY

Apply a small amount of grease to the brake cam and anchor
pin.

Install the brake cam in the brake panel.

Keep grease off the brake linings.
Wipe excess grease off tha cam and anchor pin.

+ Grease on the braka linings will reduce stopping ability
and may causa brake faitura.

Felt seal: Apply a small amount ofengine oilto the felt and in-
stall the felt seal on the brake panel.
Dust seal: Apply a smoll amount of grease to the dust seal lip

and install.

Install the wear indicator plate by aligning its large serration
with the large serration of the biake cam.

Install the brake arm en the brake cam while aligning the punch
marks.

Tighten tha arm bolt and nut to the specified terque.

[ 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

NOTE

"+ 1instalithe brake shoes according to the mark on the side .
of each brake shoe.

Keep grease off the brake linings.

If the brake drum and linings are contaminated with grease,
clean the brake drum with brake cleaner and replace both
brake shoes.

+ GGrease on the brake linings will reduce stopping abiiitﬂ

Ceoil spring typa:
Installthe shoe springs on the brake shoas.

Install a brake shoa on tha brake panal, then install the othar
shoe with care that the shoe springs are in position.

U.spring type:
Install the brake shoes on the brake panel and expand the
brake shoes by moving the brake arm.

Install the shoe spring on the brake shoas and secureiton the
anchor pin.

Install the brake panel on the wheel hub.
Install the wheel.

Front whacl: Check the Model Specific manual for the porper
installation procedures.

Rear wheel: Check the Model Specific manual for the proper
installation procedures.

" BRAKE SHOES

SHOE SPRING

BRAKE ARM

BRAKE SHOES

SHOE SPARING

SPEEDOMETER DRIVE GEAR

HAAKE PANEL
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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

A WARMNING
+ Riding an damaged rims or spokes impairs sate operation of the vehicle.

= When servicing the front wheel. support the motorcycle securaly with a jack or other support under the angine,
» Refer to the section 17 lor brake systam information.

TROUBLESHOOTING

Hard steering Soft suspension

= Steering head bearin¢) adjustment nut too tight » Wook furk springs

+ Faulty steering head beariqs Telescopic type:

+ Damaged steering head boorinys « Insufficient fluid in fork
+ Insufficicnt tire pressure « Low fluid leve! in fork

+ Faulty tire - Foully anti-dive system
Steers to one side or does not track straight Hard suspension

» Unev -1ly adjusted right and left shock absorbers + Bent fork components
= Bent rork «  Bent damper rod (bottom link type)
- Bent front axle: wheel installed incorrectly Telescopic type:

« Faulty steering head bearings = Incorrect fluid weight

+ Bent frame » Bent fork tubes

- Worn wheel bearing » Clogged (luid passage

» Worn swing arm pivot components,

Front suspension noisy

Front wheel wobbling * Worn slider or guide bushings {bottom link typel
« Bent rim « Insufficient fluid in fork

» Worn front wheel bearings - Loose fork fastencrs

+ Faulty tire + Lack of grease in spesdorneter gearbox

Wheel turns hard

» Brake misadjusted

« faulty wheel boering

« Faulty speedometer gear

Date of Issuc: Sep., 1988
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FRONT SUSPENSION

SYSTEM DESCRIPTIONS

Telescopic and pivoting link-type front suspension systems are by far the most widely used types on motorcycles and
scooters.

Telescopic front suspension systems are made up of a pair of upper fork tubes and lower fork slideis that tetescope into one
another. Within tha sat ot tubes on either side is 3 spring and an oil damping system. Seme systems utilize a cartridge damper
within the fork sliders,

Basically, tha oil controls the naturael tendancy of the spnng to continua to rebound in ever decreasing amounts tn both direc-
tions once actad upon by outside forces. Forcing the oilin each fork leg through a series of small holas. in effect, separates
the nder’/bike combination from both the unwanted characteristics of the spring end from height variations in the riding
surface.

Pivoting link front suspension connects the axle to the fork by means of a pivoting link extending from the ends of the axle to
the upper front portion of the fork. Between the pivot points on the fork and the axle are eyelets to which the spring‘damper
units are attached. The top of each 'shock absorber’ is attached to the fork, up neer the lower steering head bearing.

This design is divided into two basic categories. The trailing link design has the axle supported by links and ‘shock absorbers'
that ‘trail’ from the leading edge of the lower portion of the fork. Leading link type front suspension has the links pivoting
toward the front and the 'shock ebsorbers’ mounted to the leading adge of the fork.

BOTTOM LINK TYPES

TELESCOPIC

LEADING LINK
Axle ison the front of the link.

TRAILING LINK
Axle is at tha rear of the link.

8ASIC DAMPER OPERATION PISTON
RING

Frictton Damper Operating Principles
By far the simplest form of damper is thelriction type. Instead DAMPER ROD
of using ¢il to dampen the movement of the spring and suspen-
sion, the fnction type uses only the friction of e single ' L =
nonmetallic piston ring on the top of the damper rod prassing : —l -
against the greased damper inner cylinder wall. This dasign is i 0 i
used primarily on only the smallest and simplest of vehicles. ’ ,_& |

GREASE FISTOMN

Date of issue: Sep., 1985
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FRONT SUSPENSION

Oil Dam per O perating Principles

Tha primary function of suspension dampers is to control the
natural rebound anergy of the suspension springs so that trac-
tion and nde comfoit is maintained.

An oil damper controls the spring action by forcing oil to flow
through a specific set of holes in tha damper piston as the
combined spring/damper compresses or extends. The
rasistance of the movement of the dampar piston created by
the oil within tha damper contrels the force of the spring. By
varying the path the oil is forced to take on the compression
and rebound strokes, the desired damping rates can be
achieved.

On the compression stroke. oil is forced through several large
capacity damping onfices so that the wheel can respond
quickly to terrain changes. Since the wheel is free to move
quickly, the average ride height of the machine is not
disturbed.

On the rebound stroke, the force of the compressed springs is
slowed by forcing the damper oil through fewer and or smalter
damping holes. The proper damping characteristics allow the
suspension to extend quickly enough to meet the next bump,
butnotso quickly that the motorcycle bounces fromone bump
tothe next.

In the illustration to the right the compression stroke within a
double wall damper is described. As the damper body is forced
up against the spring and damper piston, oil is forced through
the piston valva wilh little resistance. The primary resistance
to this compression is the damper spring. The oil that passes
through the piston merely flows to the upper side of the
piston. At the seme time. some oil is also allowed to flow out
of the bottom valva. The quantity of oil that flows out of the
cylinder bottom valvo is equivalent to the amount drawn into
the top. The combinad resistance to flow through each of
these valves is the compression damping.

| COMPRESSION STROKE

aiL

Qi
QRIFICE

REBOUND STROKE

COMPRESSION STROKE

Resistance which rasults
from the passage
of oil through the orifice

| il

OUTER ROD
CYLINDER l@” f1IL SEAL
2 .1 0CK GUIDE
PIST
PISTON *""'MLEEJ
=TT CYLINDER

raduces the compression force.

When the wheel
encounters
a projection.

X /

il
|||||||||:I i
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FRONT SUSPENSION

The rebound stroke is illustrated in this drawing. Once the
wwheel has overcome the bump. the spring forces the damper
rod to force the piston back through the damper. Here, oail
flows with little resistance inte the cylinder, but thara is con-
stderable resistance caused by damping valse in the piston,

Talescopic Fork:

Tha telescopic tark serves as a skeletal member of the vehicle
framework, a means for turning the vehicle and as the front
suspension,

When the fork sliders move telescopically on the compression
stroke. oil in Chamber B8 flows through the orifice In the fork
tube into Chamber C. while tha oil in Chambar B pushes past
the free valve and up into Chambar A. The resistance in this il
flow absorbs shock on compression.

As the fork nears full compression, the tapered oil lock piace
comas into play to hydrauficely prevent the fork from
bottoming.

On the rebound stroke, oil in Chamber A tlows through tha
arifice in the top of the fork piston intec Chamber C. Here the
rasulting resistance serves as a damping force and the tendan-
cy of the spting to rebound quickly is controlled.

The rabound spring absorbs the shock of the tork legs extend-
ing outward. Oil in Chamber C llows through the orifice in the
bottom of the fork piston into Chamber B at this time.

VEXTENSION fT

Resistance resulting from
the passage of cil through
the arifice creates a damaing

forca an the rebound stroke,

The whael
encouniers
a hole.

l

FORK TUBE

JIL SEAL

REBQUND
" SPRING

™ REBOUND
STOPPER

OIL LOCK
PIECE

CHAMBER A

_ZFREE VALVE
COMPAESSION, REBOUND

FORK PISTON

PISTON RING é::;:}

FREE VALVE

STROKE STROKE

i |
1 ?
/

Lz D

| o

ST

o
nEORTS

- &

CHAMEBER C
I
[

T

A

i

CHAMBEHE(

~
|

|

-
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FRONT SUSPENSION

FORK TOP BRIDGE PINCH BOLT |
FORK Cap 80LT

REMOVAL

Remove the following:

+ Handlebar(s).

* Front whaal.

* Front fender.

* Front brake caliperis) and bracket(s).
* Fork brace.

Loosen the fork pinch baolts.

LOWER BRIDGE
Pull each fork leg out of the fork bridges by twisting while pull- PINCH BOLTS
ing them down.

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

SPRING
NOTE

If the fork legs are to be disassembled:

= Break tha socket bolts in the bottom of the fork sliders ! :
loose, but do not unscrew them loil will leak out). 2 [

To loosen the fork cap bolts: - . TR EEET,

+ Because the clamping action of the pinch bolt(sl can Y “'*»__E il laa] ]
distoit the fork tubes slightly and prevent the caps from / e
loosening, it is sometimes better to reposition the legs in 1
the clamps so that the caps are 2 to 3inches above the —_ = -
clamps, as shown in the first illustration on this page,
prior to loosening them, COLLAR

DISASSEMBLY
Remove the following: SOCKET BOLT FORK SLIDER

« Fork boot (if used on the particular modal}
+ Fork cap balt. {see note above)

» Spring seat.

» Coallar.

+ Fork spring.

Drasin the fork oil by pumping the fork up and down several
times.

Hold the fork slider in a vise with softjaws or a shop towel.

BRACKET

Remove tha socket bolt with 3 hax wrench.

NSIE._M_A._ _____ SNAP RING PLIERS

+ Tempararilv install the fork spring and fork ¢ap bolt to ‘

DUST SEAL

loosen the socket bolt.

v o o e

Remove dust seal, washer, and snap ring.

IR |

SNAP RING PLIERS 079143230001

SMAP RING

Date of Issue: Sep., 1988
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FRONT SUSPENSION

Pull the fork tube out from tha fork slider.

NOTE

'_ * If the type of fork being disassembled has a guide °

bushing installed, remove the fork tube as follows:

—_

Pull the fork tube out until resistance from the slider bushingis
felt. Then move it in and out, tapping the bushing lightly until
thefork tube separates fromthe slidar. The slider bushing will
be forced out by the fork tube bushing.

Remove the following:

+ Oil seal.

* Back-up ring.

* Fork tube bushing.

* Guide bushing, if installed.
* Rebound spring. if possible.

NOTE

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

NOTE

« Onthe fork type that has no guide bushing; the fork tube
might come out of the fork slider and the oil seal may re-
main in the slider. Remove the oil seal with care not to
damage the sliding surface of the slider.

Remove the following:
» Qil lock piece from the fork slider.
+ Stop ring from the fork piston.

Clean all disassembled parts,

FORK SLIDER

FORK TUBE

BACK.UP RING

OIL SEAL FORK TUBE
SUIDE BUSHING BUSHING

1L SEAL

FORK SLIBER

OIL LOCK PIECE

STOP RING L’LM/“)
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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 shorter than the service
limit,

Set the fork tube in V-blocks and measure the fork tube runout
by rotating it with a dial indicator mounted against it.

The actual runout is 1/2 of the total indicator reading, replace
if the service limit is axceeded, or there are scratches or nicks
that will allow fork oil to leak past the seals.

NOTE

+ Do not reuse the fork tube if it gannot be perféctlv
straightened with mirimal effart.

Visually inspect the shider and fork tube bushings. Replace the
bushings if there is excessive scoring or scratching, or if the
teflonis worn so that the copper surface appaars on more than
3/4 o! the entire surface.

Check the back-up ring: replace it if thereis any distortion at
the points shown.

Check the fork sliders for internal scratches, dents that are
visible from both the inside and outside, or abnormal wear.
Replace if necessary.

@ FREE LENGTH

H'”l""""?' '”I ‘||I||' H\ ':f.'\ """ f P

UREG “"U

kJ\_U

FORK SPRING

-

AL INCHCATOR

F®RK TUBE

GUIDE BUSHING

BACK.UP RING

FORK
SLIDER

Date of Issue: Sep., 1988
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FRONT SUSPENSION

Check the fork piston and other components for damage,
cracks. straightness or abnormal wear. Replace if necessary.

ASSEMBLY

Insert the fork piston into the fork tube.

Install the followmg:
« stop ring onto the fork piston.
* rebound spring onto the fork piston
{if the rebound spring has baan removed).
+ oil lock piece.

Replace the dust seal with 3 new one whenever it is removad.
Insert the fork tube into the fork slider.

Install the back-up ring and a new 0il seal.

Install the guide bushing if it has been removed.

NOTE

FORK TUBE

FORK TUBE BUSHING

v

FORK PISTON

REBOUND SPRING

FORK PISTOM

STOP RING

OIL LOCK PIEC

+ Inspect the fork tube sliding surfaces for damaga.
whenever the oil seal is replaced due to oil leaks.
* Wrap vinyl tape around the fork tube top end to avoid
: damaging the ail seal during the oil seal installation.
| = Apply fork oil to the oil seal lip.
+ |nspect the oil seal with the marked side facing up.

Place the fork slider in a vise, with softjaws or a shop towel,
by the brake bracket or caliper bracket as shown. Be careful
not to distort the slider by ¢lamping it in 3 vise incorrectly.

Apply a locking agent to the socket boit and thread it into the
piston. Tighten the bolt with a 6 mm hex wrench.

NOTE

OIL SEAL [MARKED SIDE FACING UP)

GLIIDE BUSHING

FORK TUBE
TOP END

BACK-UP RING

| - Temporarily install the fork spring and fork cap bolt so
that tha piston is held in place when the socket baolt is
‘ tightened.

FORK PISTON

BRACKET

18-8
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FRONT SUSPENSION

Place the slider bushing over the fork tube and rest it oo the
slidar. Put the back-up ring and an old bushing or equivalent
tool on top.

Drive the bushing into place with the seat driver and remove
the old bushing or eguivalent toal.

Coat a naw oil seal with ATF and install it with the seal mark-
ings facing up. Drive the saal in with the seal driver.

install the snap ring with its radiused edge tacing down.

Sedt the snap ring firmly in the groove.

+ Failure to firmdy Eeat the snap fing may cause tha fork ©
assambly %0 come apart unaxpectedly end lead v a !

sarlaus injury- |}

1 r.:..;i._"

SNAP RING PLIERS 079143230001

NOTE

+ In case of stopper ring, using a small scrawdriver install
the stopper ring into the groove taking care not to
damage the fork tube.

Install the dust seal using the fork seal driver.

Pour the specitied amount of ATF into the fork tube.

Pump tha fork tube several times to remove trappad air from
the lower postion of the tube.

Compress the fork leg fully and measure the oil level from the
top of the tube.

Wipe the oil off of the spring thoroughly using a clean, lint fraa
shop towel.

FORK SEAL DRIVER

DUST SEAL

3 v,
SNAP RING
PLIERS

DUST
SEALD

STOPPER RiNG

OIL SEAL
BACK-LP RING

|+——— GUIDE BUSHING
STOPPER RING B

OIL
LEWEL

Date of Issue: Sap., 1988
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FRONT SUSPENSION

Pull the fork tube up and insert the spring.

NOTE

+ Most fork spnngs are designed to be installed with a |

specific and toward the top and bottom, :
+ One end tapered:; install the spring with the tapered end

toward down. Both sides tapered; spring may be install- |

ad with either and down. i
« |fthe coils on only one end are tapered, this end should
' be at the bottom. If the coils at both ends are tapered
and the distance between each of the coils is the same
[straight wound spring), either way is acceptable.
However, 3 spring with the cails on both ends tapered
and the coils are ¢loser together at one end (progressive
wound spring), the widely spaced coiis should be at the
bottom.

Reassemble the removed parts [spring. collar, stc.).
Install a new O-ring into the fork cap groove.
Screw the fork cap into the fork tuba.

NOTE

= Tighten tha fork cap to the specified tarque after ingtall-
' ing into the fork bridges and tightening the stem side
pinch balts.,

INSTALLATION
Install the fork boot (if the particular model uses onal.

Install the fork legs through the fork bridges by twisting while
pushing them upward.

Position the lags in the clamps as specified in the Model
Specific manual.

BOTTOM FORK

SPRING

(B@TH ENDS TAPERED SHOWNI

- -
FORK SPRING
gﬂg%ﬁ: (ONEEND'TAPERED
t
CoILS TAPER sHawn
soTToM 4m Mﬁ
FORKCAP

¢E§FCLmNG

BOTTOM BRIDGE

PINCH BDHTS

NOTE
» Make surg that the cables and wire harnesses ara routed ‘ STEERING BOTTOM
correctly. BRIDGGE FORK TUBE

Tighten the fork bridge pinch bolts to the specihed torgue.
Tightan the fork caps to the specified toreue.

Install the removed parts in the reverse order of removal iReter
to the Mode! Specific manuall.

With the front brake applid, compress the fork up and down
several times to check for psoper fork operation,

FORKE CAP BOLTS

|._ TOP BRIDGE PINCH BOLT

18-10
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FRONT SUSPENSION

HANDLEBAR(S) B BRAKE LIGHT SWITCH ]

ONE-PIECE, TUBULAR TYPE

Removal

Remaove the tollowing:
* Rear viaw mirrori{s).
* Handlebar switchas. -
» Throttle cable. 'r’“_:r
+ Brake and clutch lever brackets,

Prevent contaminants or any foreign material from entering
the system whan filling the reservoir-

-

LEVER BRACKET

» Contaminants in tha system may cause a reduction af
ipss of braking ability, —

UFPER HOLDER HANDLEBAR

Avoid spilling the fluid on painted, plastic, ot rubber parts.
Place a rag over these parts whenever the system is serviced.

CAUTION

«  Spilled braks fluid will damage painted, piastic, ar rubber
’ parts.

+ Holder bolts.
= Handlebar upper holders.
+ Handlebar.

Installation

Place the handiebar onto the lower holders, aligning the punch
mark on the handlebar with the upper surface of the lower
holders.

Instatl the upper holders with the punch marks facing forward.

Tighten the front boits first, then the rear, to tha specified
torgue.

Refer 10 the Mode! Specific manual for the propertorque value,

Connect the choke cable to the choke lever.

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

Tighten the forward screw first, then the rear screw.

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




FRONT SUSPENSION

Apply a light coating ot grease to the throttle cable ends and
rhrottle grip sliding surface.

Connect the throttle cable to the throttle grip and install the
9rip to the handlebar.

Install the right handlebar switch, aligning the pin with the hole
in the handlebar.

Tighten the forward screw first. then the rear screw. Check
that the throttle grip moves smoothly and adjust the throttle
grip free play.

Install the brake lever and ciutch lever brackets, aligning the

punch marks with:

+ cable type: slitin the bracket.

* hydraulic type: master cyfinder 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 secure them with bands.

TWO-PIECE, CLAMP-CN TYPE

Removal

Remove the following:

» Both handlebar swltches

« Throte grip

« Master cylinder(s) or laver bracketis)

Remove the stop ring.

Ramovs the pinch bolt and handlebar.

GREASE LIGHTLY

THROTTLE GRIP Fir

HOLE

PUNCH MARKS

STOP RING

FINCH BOLT

-
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FRONT SUSPENSION

Installation
Install the handlebar by ahgning the boss with the top bridge
slot.

Install the stop ring into the groove of the fork tube.

Tighten the pinch bolts to the specified torque.

While turning the hondlabar through its full range, check for
smooth handlebar movement. Also check that there is no in-

tarferance with cables or harnasses, especially thiottle and
brake cables, hoses, and lines.

| « Handlebar int&rfarence ecan have an adverse effect on I
zafa vehicle operation.

Connect the choke ca#le to the choke lever,

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

Tightan the forward screw tirst, then the rearward screw.

Install the brake lever and clutch lever brackets or both master

cylinders by aligning the punch mark on the handlebar with

the:

« On cable type: Slit of the lever bracket.

+ On hydraulic type: Master cylinder and set ths master
cylinder holder with the ‘UP'" mork facing up ar punch
mark tfacing forward or up.

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

Apply grease to the cable ends and throtle grip sliding
surface.

Connect the throttle cable to the grip and install the throttle
gnp.

Set tha right handlebar switch by aligning tha pin with the hole
of tha handlsbas.

Tighten the forward screw first, then the rearward screw.
Check that the throttle grip moves smoothly,
Route the wires properly and secure them with wire bands.

Adjust the throttle grip fiee play.

FORK TUEBE

PIM

FINCH BOLTS

PIM

MASTER CYLINDER

HOLDER

THROTTLE CABLE
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FRONT SUSPENSION

HANDLE GRIP INSTALLATION

If a choke lever is attached to handlebar. it must be installad
onto the handlebar before you install the grip.

Apply Honda Bond A or Honds Hand Gnp Cement (U.S.A. on-
ly} to the inside surfaces of the grips and to the ciaan surface
of the lef: handlebar and throttle, Wait 3—6 minutes and in-
stall the grips. Rotate the grips for even application of the
adhesive.

Apply sufficient but not excessive adhesive to the throttle. Ex-
cessive adhasiva, forced into the interior bora of the drum, will
restrict free drum movement on the handlebar.

Allow the adhesive to dry for at least an hour before using.

Ak WD RAIEN 5

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

HANDLEBAR WEIGHT REFPLACEMENT

End-Type Waights:
ARamove the mounting screw and weight.
Inner-Type Weights:
Hemove the handlebar grip:
« Spring pin type:

Drive out the spring pin using a pin driver
« Retainer ring type:

Straighten the locking tab.

To remove, pull the weight while twisting it.

NOTE

L- The innar weight is centered within the bar. |

Install a new retainer ring to the inner weight and install tha
end weight, aligning the cutout.

Insert the weight into the handlebar, and turn it to ensure that
the locking tab aligns with the hole.

HAMDLE GRIP

HAMDLE GRIP

INMER WEIGHT

END WEIGHT

FIN DRIVER
“h,

SPHRING PIN

LOCKING TAB
h

RETAIMNER
RING

RUBEER
CLUSHION

LOCKING HOLE

RETAIMNER LOCKING

HOLE

LOCKING TAB
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FRONT SUSPENSION

Insert the weight into the handlebar and olign the spring pin

holas by turning it.

Secure the weight with the spring pin using pin dnver,

STEERING STEM

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

may be damaged.
REMOVAL

Telescopic Type:
Remove the handlebar.

Remove the ignition switch and/or fuse holder if either are at-

tached to the top fork bridge.

Refer to the Model Specific Manual for specific procedures.

Remove the following:

+ Stem nut and wosher.

= Front wheel and fork.

« fork top bridge.

+ Horn and/or brake hose joint, if either are attached.

The lock washer tab must be bentdown in order to remove the

lock nut.

Remove the lock nut and lock washer,

PIN DAIVER

SPRING PIN INNER WEIGHT

FUSE HOLDEH

STEERING STEM NUT

LOCK NUT

LOCK WASHER

Date of Issve: Sep.. 198B
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FRONT SUSPENSION

Remove the bearing adiustment nut.

It the bearings ore the loose-ball tvpe, place a shop towel
under the steariny siem to catch the stee! balls,

Remove the dust seal and tap cone race, or inner race, while
holding the steering stem with your other hand. Then remove
the staering stem from the frame.

NOTE

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

« Tapered roller beatings or tatained-ball type bearings
should baremoved from the steering stem after the stem

STEERING STEM SOCKET

STEEL BALLS

TOP CONE RACE
10R INMNER RACE)

BALL RACE

Inspaction
Check all of the races and balls for damaga or abnaormal wear
and replace as necessary.

TOF COME RACE
[OR INNER RACE)

— \_;;..__

JUTER RACE

B80TTOM CONE
RACE IOR INNER RACE)

RETAINER-TYPE
STEEL BALL

?@

LOOSE-BALL TYPE

TAPERED
ROLLER

BEARINGS
—_
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FRONT SUSPENSION

RACE REPLACEMENT

NOTE

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

» If the motorcycle has been involved in an accident. ex-
amine the area around the steering haad tor cracks.

Remove the races from the steering head using the hall race
remover.

Refer to the Model Specific manual for specific tools.

Install new races into the steering head of the frame using the
driver and at:achment,

NOTE

.« Drive thg races in squarely, making sure that they ara ful- |
Iy seated.

On aluminum frames: replace the races using the Ball Race
Remove: Set as described in the following procedure.

Ball raca remover set {includas (1) thru. (6})
07946—KM90001

—.x ~ BALL RACE |
o) EMovEeR

s roo_) BALL RACE
REMOVER

{1} Driver shaft

{2} Base

(3) Attachment A, 47 mm
(8) Attachment B. 55 mm
(5} Remover A, 47 mm
{6} Remover B. 55 mm

07946—KM90300
07946—-KMS0600
07946 —-KMS0100
07946—KM30200
07946—KMS0401
07946—KMS0500

Top Race Removal
Install remever tool A into tha steering head and place attach-
ment A onto remover A and secure it with nut B.

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

install the base not'ing the proparinstalling direction and screw
in nut A.

Set attachment 8 into the wottom of the steering head.

Hold the driver shaft with a wrench and tightan nut A to
rameve the upper race.

5, B

DRIVER ATTACHMENT A, 47 mm

JPPERA
OUTE | NUT A
RACE ASSEMBLY
BEARING BASE
REMOWVER A, NUT B
47 mm
DRIVER
SHAFT
DAIVER
ATTACHMENT WRENCH
B, 55 mm j
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FRONT SUSPENSION

Bottom Race Removal
Setremover B into the staering head, place attachment B onto
removar B, and secure it with nut B8,

Install attachment A onto the top of the steering head.

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

Remove the bottom race in the same manner as the top race.

Top Racae Instellation
Install a new top race and attachment A onto the top of the
stearing head.

Install the driver shatt, attachment and base with the small
side of the base toward the steering head as shown.

Tighten nut A,

Hold the driver shatft to prevent the new race from turning, and
install the top race by turning nut A gradually until the groove
of attachment A aligns with the top end of the head pipe.

Bottom Race Installetion
Install a new bottom race and attachment B onto the driver
shaft, and install them into the steering head.

Satattachment A and base on the top of the steering head and
tighten nut A,

Hold the driver shaft securely and install the bottom race into

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

Steering Stem Bottom Race Replacement

Temporarily install the steering stem nut onto the steering
stem to prevent damage to the threads.

Remove ths bottom race and dust seal using a drift, and
discard them,

DRIVER SHAFT

DRIVER
ATTACHMENT
A, 47 mm WRENCH
BEARING
REMOVER
B, 55 mm
LOWER ﬁ NUT B
OUTER
= il
RACE N ASSEMBLY
DRIVER = BASE
ATTACHMENT
B, 55 mm MUT A
DAIVER GROOVE
ATTACHMENT
A, 47 mm =
UPPER WRENCH
OUTER RACE
DCRIVER
DRIVER SHAFT
ATTACHMENT
B. 55 mim A NUT A
ASSEMBLY
BASE gy
NUT A
DRIVER
ATTACHMENT.
A, 47 mm ASSEMBLY
DRIVER BASE
SHAFT e
LOWER

DRIVER

A.47mm

OUTER RACE r
ATTACHMENT/{LB ‘
G

RODOVE

STEERING STEM

DUST SEAL AND
B8OTTOM RACE
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FRONT SUSPENSION

Install anew dust seal and bettom race onto the staenng stem.

Prass in the botlom race using the steering stem driver and a
hydraulic press.

STEERING STEM INSTALLATICON

Loose-Ball Type

Apply grease tn the top and bottom cone races. Install the
steel balls onto the top ard bottom races making sure you
have the correct amount.

lnsert the steering stem, taking care not to dislodge the steel
balls from the grease.

Hold the steering stem in the place and install the top race and
bearing adjustment nut.

Tighten the bearing adjustmant nutto tha proper torque: Reter
to the Model Specific manual for this specification.

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

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

Retighten the bearing adjustment nutto ) 5 N-m {1.5 %g-m, 10
tt-Ib), then loosen the adjustment nut 1/8 turn.

Recheck that the steering stem moves smoothly without play
or binding.

r—

STEM
DAMVER

A

— ]
i o
=

[
DUST SEAL AND
BOTTOH RACE

2 o
|| STEERING STEM

TOP CONE RACE
(0K INMER RACE}

T ool ﬁ )
STEERING STEM [
MNUT WHRENCH ~&
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FRONT SUSPENSION

Reinstall tha top bridga and fork legs temporarily.

Tighten the stem nut to tha specified torgue.

Retalner-Type Ball Boarings
Apply grease to both the top and bottom bearings.

Place tha lowar baaring onto tha steering stem with tha re-
tainer facing downward.

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

While holding the steering stem with one hand, install the top
race and bearing adjustment nut onto the stem.

Tighten the bearing adjiustment nut to 25 N-m (2.5 kg-m, 1B
ft-1b).

Move the steenng stem right and left. lock-to-lock, several
timas to seat the bearings.

Make sure that tha staaring stem moves smoothly, without
play or #inding: then loosen tha nut.

Retighten the adjuster nutto 25 N.m (2.5 kg-m. t8 ft.Ib).

install 3 new lock washer by aligning the taiss with the grooves
in the adjustment nut,

Screw the lock nut all the way in with the your tingers.

Hold the bearing adjustment nut and further tighten the lock
nut; enough tu align the grooves with the tabs of the lock
washer.

Band 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

ADJUSTER NUT

STEERIMNG STEM

LOCK WASHER

LOCK NUT

Bend the tab
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FRONT SUSPENSION

Install the top bndge and temporarilv install the fork legs.
Tighten the stem nut to the specitied torque.
Check the steeriny head bearing preload |page 18-22).

Reinstall the removed parts.

Taperad Roller Bearing Type

Apply grease to the top and bottom bearings.

Install the bottom bearing onto the steering stem with the re-
tainer toward the bottom,

Insert the steering stem into the steering head; then install the

top bearing and dust seal fif a seal is used en the partichlar
modell.

Install bearing adjustment nut while holding the steering stem.,

Tighten the adjustmentnutto 11 N.m (1.1 kg-m, 8 ft-Ib).

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

Make sure that the steering stem moves smoothly, without
play or binding.

Retighten the adjustment nut to 1! Nem (1,1 kg-m, 8 ft-Ib}.

TOP BRIDGE

TOP BEARING

STEERING STEM

BEARING ADJUSTMENT NUT

STEM NUT

3100 ] WRENCH

T
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FRONT SUSPENSION

Install the tap bridge and temporarily install the fark legs.
Tighten the steering stem nut to the specified torque.
Check the steering head bearing preload.

Reinstall the remaining removed parts.

TOP BRIDGE

STEERING HEAD BEARING PRELOAD MEASUREMENT

Steering head bsarings (applicable to on-road models over 125 cc) that are too {oose or too tight may cause handling
problems.

After the steering stem and bearings have been reassembled. make sure that the steering head bearings are installed correctly
by measuring the preload.

An average measurement is given hare, refer to the Model Specific manual for the correct preioad specification.

Measurement (Reading on spring scale) = : --PRELOAD tkg-m. in-lt_)l
kg (Ibgr 9 DISTANCE (between stem and tork tube ¢enters)

{cm, in!

Examplo:
Distance: 7.5 ¢m (3.0 in)
Preload: 15 kg-cm (13.9 in-1b)
Measurement should be 2.0 kg (4.2 Ib) in the spring scale.

DISTANCE

L

STEERING FRONT
STEM FORK
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FRONT SUSPENSION

MEASUREMENT

Place a jack or stand under the engine and raise the front wheel
off the grounrl.

Set the steering stem in the straight ahead position.

Hook the spriny scale to the fork tube betwoean the top and
bottom hridges.

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

Read the scale at the point where the steering stem just starts
to move.

Compare this with the specification in the Model Specific
manual.

Adjust 3s necessary.

STEM

STEERING

_

FORK TUBE
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19. REAR SUSPENSION

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

SERVICE INFORMATION

® lJsa only genuine Honda bolts and nuts on all suspension, swingarm, shock absorhber and suspension linkage mounting
locations.

- The shock absorher contains nitrogan undar high pressure. Do not allow ffre or heat near the shock absorbar. i
+ Before disposal of tha =hock absorber, ralease the nitrogen {5ee page 13-9).

TROUBLESHOOTING

Soft Suspanslion

*+ Woeak spring(s)

» Oil leakaga from damper unit
= Air or gas leakage

» Incorrect damper adlustment

Hard Suspension

*+ Incorrectly mounted suspension components
Incorrect damper adjustment

Bent swingarm pivot

Bent damper rod

Damaged swingarm pivot bearing!s)

Faulty suspension linkage

Damaged linkage pivot bearings

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

SYSTEM DESCRIPTIONS

Swingarm-type rear suspensien systems provide a comfor-
table ride while offering goad traction and wheal control
capabilities. Using the front swingarm pivat as the fulcrum and
mounting the rear axle at the trailing end of the swingarm
allows the wheel ta respond quickly to vanations in the road or
trail surfaca.

At present. almost all motorcycles have adopted this basic
configuration for rear suspension. On some scooters. the an-
tire angine and driva unit pivots as the ‘'swingarm’’.

This basic swingarm type rear suspension dasign can be
broken down into a few categories. depending on the number
of dampers used and the design of the swingarm.

Conveantionel, Dual Spring/Damper Type

In the coventisnal type system, two spriing/damper units sup-
port tha rmat of the frame from the rear section of the
swingarm as illustrated here.

Today, this type of suspension is found primarly on small
displacement motorcycles because of the simplicity of installa-
tion, the small number of components necessary and due to
the systems basic economy. Up until around 1981, this dual
spring/damper design was also used on most larger displace-
ment motorcycles as well.

A rising rate type rear suspension is also possible on dual
shock types if the shock angles are correctly positioned.

Pro-Link. Pmgrassiva Link Type

Honda’s Pro-Link suspension system is designed to provide
both comtfort and control without compromise. Its progressive
action rising rate delivars an ideal proportion of springing and
damping over a wide range of iding conditions. Initial rates are
soft for supple response to small bumps and ripples. Should
the riding surface becorna rougher, increasingly stiffer rates
provide tha control necessary to prevent bottoming and kaap
the rear wheel in contact with the surface.

The swingarm and damper unit of the Pro-Link typa rear
suspension ara connected to the swingarm by a link. The
damper unit travel in relation to the raar wheel movemant can
be changed relatively freely during the design stage in accor-
dance with the combinatien of the cushion arm and cushion
connecting rod that is selected.

Full comprassion Q
As the axle stroke distance increases, the piston speed of the Though the amount of stroke A is
damper and shock absorbing force increase prograssively. the same, the amount of stroke 8
Therefore. this type of suspension is oharactaristically suft on ~ becomes greater.
initial travel so it absorbs small riding surface inconsistencres
well, and previdas progressively firmer resistance to prevent
bottoming at full campression when a large bump is hit.

Date of Issue: Sep.. 1988
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REAR SUSPENSION

This arrangement offers a greater amount of suspension
stroke compared to the amount the damper unit compresses
and therefore grsa«ter contral for improved suspension perfe,-
mance. It also enables the weight of the spring/damper unit to
be cantralized more compactly, nearer the center of the frame-

The Delta type Pro-Link is a further refinement which lowers
the motorcycles CG by a significant amount and reduces the
weight of the cushien arm.

Pro-Arm Type

Honda's nnigue cantilever-type Pro-Arm is a stylish departura
trom the conventional forked-type swingarms. High rigidity
and durability are achieved through the use of 8 massive box-
section design and large diameter “axle*’. The ‘‘center pin’’
mounting allows easy wheel removal/installation and the
design of the eccentric bearing carrier makes chain adjusting
easy. Other benefits include minirnal unsprung weight, added
room for compact exhaust routing, slimmer overall machine
shape, easier access for damper adjustments. and the simple
design lends itself to easa of maintenance and cleaning.

Damper Design and Operation f DAMPER ACTI®N

Riding comfort and proper rear wheel traction are providad by ‘
a combination spring/damper unit, and to some degtee, by
maintaining proper tire pressure. The damper absorbs some
suspension compression force and controls the unwanted re-
bounding effects ot the spring. Typically, comparatively little
damping resistarice is affered on the compression stroke as
most of this (shock) is handted by the spring.

J_HEEG'UND DAMPER OIL COMPRESSED

Oil dampars units a1e either the upside down type or the right DAMPER
side up type. Running the damper body upside down (with the
shatt below and the body above) reduces unsprung weight.
Vibration
Vibration {spring and
ispring only) damper)

-

II oA

| on -
| L e =
l._nI |.,-' Jow ol

Upside down Right side up
type tyre
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REAR SUSPENSION

In addition to the inverted and conventiorial damper hody
types, there are two basic damper designs, each named for the
method used to craote the damping action: the friction type
and the oil damper typa.

The tnction type damper is comparatively simple in design and
is used on only the most lightwaight ond econemical models.
This design uses only the friction of a8 nonmetallic piston
against the greased, inside wall of the dampsr cylinder to
counteract the natural rabouncling action of the springs.

Many of the simplest and most lightweight motorcycles and
scooters are equipped with single damping or single-effect
type dampers. This design providas damping force only on the
rebound stroke and relies on the compression resistance of the
spring alone to absorb nding surface irregularities.

The most effactive damper design is the double damping or
double-e ffect type. In thess, damping force is provided for
both compression and rebound strokes.

Some damper designs include nitrogen gas within their bodies
or within a reservoir to prevent the oil from foaming.

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

Some of this type has a separator in the gas chamber by which
gas is hard to be mixed with the oil.

Decarbon design dampers keep the nitrogen gas separated
from the oil by means of a frea floating piston which acts as a
diaphragm. This way the oil can pass through the damping
arifices without interference from the gas bubbles.

Reservoir equipped dampers are a variation of the simplest
Decarbon design. A more consistent oil temperature and
therefore more consistent damping is provided due to an in-
creased oil 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 separate the nitrogan gas from the
damper oil.

DOUBLE DAMPING {DOUBLE-EFFECT) TYPE

EMULSION TYPE

i/ SEPARATOR

k5 i

I
1|
Shiptd

A

.
alnlaiu)il

DECARBON TYPE
FLOATING PISTON

RESERVE-TANK TYPE

GAS CHAMBER

RESERWVE
TaNK
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REAR SUSPENS!ON

Rear Damper Springs

A variaty of spring designs ara used on motorcycles and
scooters. Among thasa types are straight wound. progressive
wound, wide pitch and narrow pitch, and even tapered spring
wite types. Each provides different compressive force
dharacteristics.

NOTE

= LUnsprung weightis reduced slightly when the widaely pit-
ched {or spaced\} spring corls are positioned toward the
swingarm,

One means of achiaving a progressive overall spring rateis to
allow the spnng rates of two or three different springs to
“crossover’” or combine their individual gualities by simply
stacking the springs atop one another. This method is known
as a combination type spring arrangement.

Another vanation towards achieving a progressive spring ac-
tion is to add an air-assist bladder to the spring/damper unit.
On these types, air pressure is added up to a specified amuunt
to compensate for increased load requrremants rather than ad-
justing the preload on the spnrng.

The right ‘‘shock’ on GL1500s is actually only an ‘'‘air
spring”’. It has no dampening properties aside from a very
slight seal friction and is filled withorily a vary small amount of
oil to lubricate its shaft and oil seal.

Spring Preload Adjuster Dasigns

The spring adjuster changes the coil spring length and the ini-
tial spring preload. Thera are several types of spring preload
adjuster systems. pre-set type, meachanical type and both
mechnical and hydrauiic remote control types. all of which ad-
just the spring scat position,

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

Cam Type

The cam type preload adjuster uses a collar with recessed
steps thst fits around the damper body. As each step is posi-
tioned against a stop or pair of stops built.in to the damper
body, the spring preload can be adjusted to from thres to five
pra-set posrtions, to better suit vehicle lood requiremants,

STRAIGHT WOUND

ks pa s Tt S LRI = iE) AT

AANASHMN

Al

T
]

3y

(n

PROGRESSIVE WOUND

} COMBINATION TYPE AIR-ASSISTED TYPE

ey

CAM TYPE ADJUSTER

13 T wwv
SOFT 4» emmmmp HARD
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REAR SUSPENSION

Threaded Type

Spring preload is set by moving an adiuster nut to eithar com-
press or extend the height of the spnng. Once the desired
proload 1s established, a leck nut is tightened against the ad-
Juster nut to prevent it from changing pesition. A mnimum and
maximum spring height {spnng preload) is recommended for
each modal. These dimansions must ba complied with.

Failure to comply with the minimum and maximum spring
length specificotions may result in the spring coil binding near
full suspansion cempression or the spring perch retainsrs com-
Ing loose near full suspension extension.

Remote Contral Type

The remote type of spring prelood adiuster uses hydraulic
pressure to reposition Ihe spring seat. An adjuster knob on a
conveniently located contiol mechanism presses against a
diaphragm. which in turn forces hydraulic fluid through a line
to tha damper unit. This hydraulic system, complatelv
separate from the damping system, incraosos or dacreases the
height of the spring to achieve the desired preload.

Damping adjuster
In oil damper units. a damping adjuster sorves to control the oil
flow by regulating the orifice diametar.

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

Decreasing the orifice diameter increases rcsistance and
ttampar hardnoss.

Increasing the orifice diarmeter decreases resistance and
damper hardness.

THREAD TYPE ADJUSTER LOCK NUT

ADJUSTER

MUT <PFRING LEMGTH

ADJUSTER
KNCB

DIAPHRAGM
SPRING ADJUSTER

SPRING ADJUSTER

REBOUND )
SIDE wel o 11]:;/‘,.._5&_‘
- N
i | Ly
= = J~ ORIFICE
w h DIAMETER
[} _—
e
o
o
]
=
% Tor o PISTON SPEE®
= \ —
o el
N\
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REAR SUSPENSION

SHOCK ABSORBER
REMOVAL

Support the vehiclo securely and raise the rear wheel oft the
ground.

Remove the mounting holtls) or nutls); then remove the shock
absorber.

INSTALLATION

Install the shock absorber on the upper mount noting the pro-
per installatien direction.

Raisa the rear wheel enough to allow installation of tha lower
mounts. Slip the mounts into position.

Tighten the upper and lower mounts to the specified torque.

On Pro-Link or Pro-Arm systems, refer to the Model Specific
manual for shock absorber removal/installotion procedures.

DISASSEMBLY

PRI TTe

= Certain types of demper units are filled with high
prassure nitrogen gas.

* Do not disessembla gas damper units,

- Be sure to relessa tha gas from the damper unit before
discarding if.

~ To prevent loss of tansion. do not compress the spring

SHOCK ABRSOREBER

REAR SHOCK ABSORBER
COMPRESSOR

tmare than necassary to remova it.

Remove the shock absorber.
Compress the spring and remove the damper unit.

Shock Absorber Comprassor Use:
Install the shock absorber compressor on the rear shock
absorber.

Certain types of shock absorber compressors reQuire adapters
whan the attachment is installed. while others do not.

Referto the Model Specific menual fortha type of compressor.

Install the shock absorber compressor holder securely onto the
coil spring end that rs near the lock nut or stopper ring.
Turn the compressor handle and slowly compress the spring.

Hydraulic Press Usa:
Install the spring compressor attachment and compress tha
spring with the hydradlrc press.

Alway use a specified tool to compress the spring. Refer to
Modal Specific manuai.

Use af a hydraulic prass ta Sempress tha spring can lead
ta the spring or shock apsorber flying out of the press
and causing a8 Serous injury.

Certain types of shock absarbers are mounted with a stopper
ring while other typas are mountad with a lock nut.
Refer to the Medl&l Spec'fic mantral.

SPRIMNG

= T-}DLI
SHOCK ABSORBER
COMPRESSOR

SPRING COMPRESSOR
“TTACHME”T\ HYDRAULIC PRESS

=i

=— _ _ STOPPER RING
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REAR SUSPENSION

Lock Nut Remaval
Compress the spring and loosen the lock nut. then remove the
upper or lower joint and the spring.

Stop Ring Ramoval
Compress the spring and remove the stopper ring.

Remove the spring.

(NSPECTION

Spring
Place tha spring on a level surface and measure the free
length.

Replace the spnngifitis deformead, ¢cracked orits fraalength is
shorter than the servica limit.

Damper Unit

Keep a gas-filled shock absorber away from fire or heat.

Haating a gas.filed damper can lead to an explosive
release of pressure which can cause a serious injury.

Do not try to disassemble the damper unit if the
disassembly procedure Is not described in the Model

Specific Manual. Disassembly can lead to a ralease of

gas under high-pressure which can cause an Injury.

Check the damper unit for deformation or oil leakage and
replace if necessary.

Check the damper rod tor streightness or stepped wear and
replace if necessary.

Check the damper bump rubber for fatigue or damage and
replace if nacessary.

(%] SHOCK ABSORBER
CUMPRESSOR

EErEN (sTooc] ATTACHMENT
SHOCK ABSORBER I
COMPRESSOR | N2 e

STOPPER AING

SPRING

Lol

= FREE LENGTH ————n

DAMPER UNIT

BUMP RUBBER
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REAR SUSPENSION

Compression Force {G3as Filled Damper Only)
Examine the damper rod and replace the damper unit if it is
sent or scored.

Mark the damper rod at the  ;t specified compressed stroke
fi.e., 10 mm/0.4 in) exposc. irorn the damper body.

Place the dampe: rod on a scale and measure the force re-
quired to compress the damper until the mark is flush with the

damper body.

Refer to the Model Specific manual for the compression force
and the specified compressed stroke.

If tha force required is less than service limit, gas Is leaking.

Check the upper joint and collar for wear or damage and
replace if necessary.

Check the rubber bushing for wear or damage and replace if
necessary.

NOTE

« Apply specified grease to the sliding surfaces of the col-
! far and bushing, and reinstall them.
\; If a needle roller and spherical bearing are installed in-

eétead of tha bushing and collar, refer to the Modal
Specific manual for their raplacement,

SHOCK ABSORBER DISPOSAL PROCEDURE
Center punch the damper case to mark the drilling point.
Refer to the Model Specific manual for the precise drilling
point.

Wirap the damper unit inside a plastic bag.
Suppoit the damper unit upright in a3 vise,

Theough tha open end of tha bag, insert a drill motor with a
sharp 2— 3 mm (5/64—1/8 in) drill bit.

Use asharp drill bit to minimize heat buildup.

o

* Using 8 dull drill bit allcws= a build-up of excessive heat |
and prassure insida the dampar which may cause an '
explosion.

= The shaock absorber contains nitrogen gas and oil under
high prassure. Drilling farther Into the damper case than
spacified can puncture the oil chamber. Oll escaping
under high pressure mey cause serious Injuiy. !

!« Always wasr eye protection to avoid getting metai shav-

| ings in your eyes when gas pressura Is releasad,

NOTE

* The dastic bag 1s only intended to shield you from the
E5Caping gas.

Hold the bag around the drill motor and briefly run the drill
motor inside tha bag: this will inflate the bag with air from the
motor and help keep the bag from gatting caught in the bit
when you start.

. SPECIFIED COMPRESS

FJ;;_T‘ STROKE
B P
S

UFFER JOINT

B8USHING

/@ COLLAR

THE DRILLING POINT INDICATED

BELOW IS EXAMPLE ONLYI

REFER TO THE MODEL SPECIFIC MANUAL

FOR PRECISE DRILLING POINT! DRILLING
POINT

DRILL BIT

PLASTIC BAG

DAMPER UNIT
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REAR SUSPENSION

On dampers with nitrogen gas filler valves, depress the valve
core to releasa the nitrogen and then remove the valva from
tha shock absorber.

Point the valve away from you.

| = Always wear aye protection to avoid getting dabris in
: your eyes.

ASSEMBLY

Assemble the shock absorber in the reverse order of
disassembly.

NOTE

= If the shock absorber does not have the regular pitch

spring. the springshould be installed in the correct posi-

: tion. Refer to the Model Specific manual for spring in-
stallatiun direction.

[

Hydraulic Press Usae:

Compress the spring until the stopper ring can be installed us-
ing a hydraulic press.

Refer to tha Model Specific manual,

Install the stopper ring in the groove in the damper.
Be certain that the stopper nng is seated firmly in the groove.

» Failure to firmly seat the snap ring may cause tha shock !
assembly to come epert unexpectadly and lead to a |
gerious injury.

+ Compressing the spring more than necessary may cause i

a loss of spring tension.

Always use a Shock Absorber Spring Compressor to compress
the spring on dampers with a rod screwed into tha upper or
lower joint.

AW ARNING

.« Use of a hydraulic press to compress tha spring can laad |
i to the spring or shock absorber flying out of the press |
and causing a serious injury.

Joint Ingtallation:
Clean the lock nut threads before installing the lower joint.

Install the lock nut on the demper rod and tighten it by hand as
full as it goes.

Apply a (ocking agent to tha threads.

Install the lower joint on the damper unit.

Hold the lower joint and tighten the lock nut to the gpecified
torque.

CAUTION

i = Loosening or removing 8 staked lock nut may cause the
1 shock assembly to come apart unexpectedly and lead to
8 serious injury.

SPRING COMPRESSOR

L%*———_. HYDRAULIC PRESS

ATTACHMENT

SPRING

SHOCK ABSORBER
COMPRESSOR

LOWER JOINT

L4t THREADS
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REAR SUSPENSION

SWINGARM

Refer te the Model Specific smanual for each model for swing-
arm rameval, disassembly, reassembly and installation.

INSPECTION

Remave the chain slider, chair iuide and brake torque rod (i1
installed).

|fthe motorcycle is a shaft-dnve type. remaove the rubber boot.

Check the removed parts for wear ar damage and replace If
necessary.

Check the center collar/distance collar, if installed, for wear,
scoring or scratches and replace if nacessary.

PRO-LINK SUSPENSION LINKAGE

NOTE

« Mark on the suspension linkage before disassembly. The
cushion arm and connecting rod often have specific in-
stallation directions and they should be installed proper-
ly. They may interfere with the frame and/or change the
vehicle height unless installed praparly,

REMOVAL

Remaove the following.

+ Rear wheel.

» @8olts from tha frama side of the connecting rod.
= Rear shock absorber lower mounting bolts.

« Bolts from the swingarm side af the shock arm,

INSPECTION

Check the shock arm and connecting rod for deformation,
cracks or other demage and replace as necessary,

CHAIN SLIDER

GHREASE FITTING

SHOCK ARM LOWER MOUNTING BOLT

i gh"
xl'__fz;g‘;_e'
19 ;-'-p,u‘""
PINCH BOLT . |
] I
CUSHION ROD
MOUMTING BOLT
SHOCK ARM
CUSHION ROD
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REAR SUSPENSION

Check the pivot collars, dust seals, bushings and/or bearings
for wear or damage and replace if nacassary.

Refer to the Maodel Specitic manual for their replacement
procedures.

Refer te the Mudel Specific manual, if your matarcycle is
equipped with needle roller or spherical bearings.

INSTALLATION

Apply molybdenum disulfide grease to all pivot points.

Pack the grease fittings (if installed) with grease.
Reassemble the suspension linkage with care to the proper in-
stallation directions and loosely tighten the pivot bolts.
Reinstall the suspension linkage assembly on to the frame and
tighten each bolt to the specified torque.

Refer to the Model Specific manual for the proper torque
specifications.

PIVOT COLLAR

N,

DUST SEAL

SHOCK ARM

GHREASE FITTING

CUSHION
ROO

PIVOT 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 frames that are slightly bent it is best to replace
the frame with e new one when it is damaged.

® Generally speaking, plastic body panels cannot be repaired and therefore must be replaced.

® |t is possible that a front end collision will bend the steering head of tha frame, but not the ferk, wheel or even the axle.

TROUBLESHOOTING

« Failure of the front suspension, steering or rear suspension may damage the frame enough to require replacement.
» Refer to the section 1B for front suspension and steering inspections.
+ Refer to the section 18 for raar suspension inspaction.

Abnormal engins vibration

» Cracked or damaged engine mounts

« Cracked. damaged or bent walded portions
= Bent or damaged frame

+ Engine problems

Abnormal nolse when riding Ibangin9 or cracking}
« Damaged or bent engine mounts

+ Damaged welded points

+ Damaged or bent framg

Stears to one slda when under acceleration or daceleration
~ Bent frame

= Bent fork

+ Bent swingarm

Date of Issue: Sep., 1988
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FRAME/BODY PANEL

DESCRIPTION

Matorcycle, scooterand ATV frames serve as a skeleton to which all other components are attached. Various forms and in-
tensities of vibration and stress act against the frame from borh the engino and suspension when the vehicla is in uso. These
forces ara a major factor in determining the final design of each frame.

The vanous frame designs can be classified into one of a few general categorias. Certain types are cheasen for particular
models according to their engine displacement, the use the vehicle is designed for, serviceability. econemic reasons, and
evan visual appeal.

The material used for a frame is chosen by similar means. Generally, aluminum frames are reserved exclusively for sport type,
on-read motorcycles, usually of middle-to-large engine displacemant. Virtually all other frames are made of steal. Aluminum
alloys are lighter than steel of the same strength, but are bulkier and more expensive to produce.

A wide variety of tubing and pressed steel shapes as well as castings and forgings ara combined to form the opiimal
framework fara particular maodel.

Many ¢l the earliest Honda maodels used primarily a round steel tube frame.
Later models up to 305 cc used a frame made mostly or antiraly of pressed steel plate.

Some of today’s frames are made almost entirely of round steel tubing ot various sizes and thicknesses. Others are made up
mainly of square steel tubing. Most aluminum frame members are some form of rectangular tubing. though a law pieces are
square. The highest stressed rectangular aluminum membors are often relatively complex extrusions designed to fulfill a
specific set of requirements. Most aluminum and steel frames include some castings or pressed steel sections in order to forin
strong and compact tube joints, and for pivot or major attachmem points.

Round tubing has the same strength in all directions. Square and ractangular tubing {as well as other variants) have different
strength characteristics in different directions. When the maximum strength is required in a vertical direction and the strength
in a horizomal direction is not as impaortant, rectangular tubing with greater strendth inthe areas neaded is chosen. At times a
frameis lightened by changing the combination of the types af tubing.

Thinwall rectangular aluminum tubing is given a graatar strength by adding an internal stiftening ribs and producing it in the
form of on extrusion. Soms models use @ special madified pentagonal or hexagonal extruded aluminum tubing (with internal
strengthening rbs) in order to improve the frame member's strength to weight rotio, its rigidity in one or more specific direc-
tions. and in some cases, to allow a more compact and unobstructea riding position.

The varous material types, forms and dimensions used in frame design are linked directly to the experience gained from
Honda's ongoing racing programs around the globe. As naw knowledge s gained through competitien, it is combined within
put from non-competition testing and utilized in tha construction of each new generation of production machune.

a;&%gﬁft—_ - RECTANGULAR MODIFIED HEXAGONAL

W EXTRUDED ALUMINUM EXTRUDED ALUMINUM TUBING
RECTANGULAR  TUBING

ROUND TUBING TUBING

L
. RIE i |
@' o W,
STRENGTH EQUAL  STRENGTH DIFFERENT

DEPENDING ON DIRECTION MODIFIED PENTAGONAL
INALL DIRECTIONS - o e APPLIED EXTRUDED ALUMINUM TUBING

The frame also serves to absorb vibration from the engina and, to some degree, from the road surface. The difference in basic
frame structure is determined according to the engine type and the typea of use the machine is designed for.

Twao only slightly different frame designs may have significantly ditfferent vibration absarbing or generating characteristic i
which maka one design correct and the other unsuitable, even with the same engine installed. Therefore. the particular trame
structure a machine ends up with is chosen according to the engine type and by the specific use the machine is intendad for,
in ordar to prevent unpleasent vibratisn to the rider and premature fatigue to structutal members.

Frames are classified as follows, according to differences in basic structure.

Date of Issue: Sep., 1988
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FRAME/BODY PANEL

BACK-BONE TYPE

This type ot frame is made up of a8 combination of pressacl
steel plate and steel tubing.

This basic frame design is used mainly on scooters and some
of Honda's early motorcycle designs. This type of construction
allows added freedom in the averall design of the vehicle and
relatively economical production.

DIAMOND FRAME

The lower section of the down tuba is not connected with
other frame tubes. The engine ferms the final pertion of the
frame structure.

Mounting the engine generates tha frame strength,

The diamond frame is used mainly on small and middle-size
vehicles due to simplicity of the structure. light weight and ex-
cellent serviceabllity.

SINGLE CRADLE FRAME

The single cradle frame has one down tube and one main pipe
at the frant of the engina. The frame strucrtual material sur-
rounds the engine. This frame is mainly applied to eff-road
vehicles, light weight, and middle-size on.road sport type
vehicles due to light weight, greater strength and ease of
serviceability.

DOUBLE CRADLE FRAME

The double cradle design is similar to the above mentioned
single cradle frame, but has two down tubes and main tubes,
resulting in increased rigidity. A part of the down tube can be
removed to facilitate engine removal on some models.

This frame is mainly used on large displacement on-rood
motorcycCles.

MAIN PIPE 2

DOWN TUBE

MAIMN PIPES

DOWN TLIBES
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FRAME/BODY PANELS

ALUMINUM FRAME

The aluminum framo has a lighter weight than the steal frarne.
The use of rectangular and square cross-section tubing as a
structural matenal provides a greater strength in the direction
of stress. The sub frame can be removed to improve the ser-
vice access on some models. This frame is mainly used on
sport type on-road motorcycles,

INSPECTION

Visually check the frame for damage or bent tubes and
components.

Straighten the handiebar and check the alignment batween the
front wheel and rear wheel.

If the rear wheel doas not align with the front, check that the
drive chain adjusters are adjusted correctly.

|t the above rear wheel leans to either side when viewed from
above, check whether the right or left arm is twistad or bent
from the horizontal viewpoint of the arm section of the
swingarm. In the same way. check the alignment of the rear
shock absorber mounts lon dual shock models).

Apply panetrant to inspect the cracks.

NOTE

| « Refer to the penetrant manufacturer’'s instruction
manual for proper use and inspection progedure.

If cracks appear in the paint on tha frame, inspect the areals)
more closely to find out if the frame material itself is cracked.

SUE FRAME

Fy

&
v BENDING

CRACKS CRACKS
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21. ELECTRICAL FUNDAMENTALS

SERVICE INFORMATION 21-1
BASIC ELECTRONIC KNOWLEDGE 21-6
ELECTRICAL SYMBOLS 21-13

BASIC ELECTRICAL DIAGNOSTIC
METHODS 2114

This chapter illustrates the satefy precautions and the basic knowiedge required for servicing electrical systems. Other
chapters related to electrical systems do not contain the basic information prasented in this chapter. Read this chapter
thoroughly in order to understand the basic safety procedures and diagnostic methods before starting any sarvic'ing.

SERVICE INFORMATION

B Connect wires orly with wires of the same color.
However, in the faw instances when wires with dif-
ferent colors are connected, there is always a colored
band near the connector.

H Connectconnectors with the same colored connectors.

# On wires with sttipes, the stripe color is indicated after

the color of wire.
BLACK

GREEN TUBE WHITE
‘{ _ HED STRIPE
GREEN
T

WHITE/RED WIRE

BLUE

W Disconnect the negative cable of the battery before
working on any elactiical component.

B Do not let the tool confact tha trama when disconnect-
ing the cable.

@ When measuring voltage and resistance of wire tar-
minals using tasters; insert the probes from behind the
connector. For water-proof connectors, insert the
probes from the front to avoid opening the wire
terminal.

TEST PROBES WATER-FROOF CONNECTOR

@ Connect the positive terminal first when connecting the
battery.

@ Coat terminals with clean grease aftar connaction.
Make sura the protactive cover is secured on the
terminal.

B Af:er completing the job, check that all terminal pro-
tecters are placed correctly.

Ia
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ELECTRICAL FUNDAMENTALS

W If a fuse blows out. diagnose the cause and repair it.
Replaca the fuse with one of the correct rating.

B Always separate the connectors with the ignition swrtch in
the OFF position.

B Before separating the connector, check whether the con-
nector is of the push-in type or pull-up typa.

@ For connectors with lacks, push the connector in lightly
then unlock the lock betfora disconnacting.

@ When separating connectors. pull only ary the connecto- -
housing. Do net pull an tha wires.

CORRECT

INCORRECT

B Make sure protectors completaly cover the ¢connectors.

GOOD NO GOOD

»

H Insert connectors all the way in.

8 For connectors with dcks, check that the lock is sacuraly
fastened.

@ Makesurethatthe harnesses are secured to the motorcycle
properly.

efaluln) CLICK,
N0 GOOD rig .

=

@ Before connacting connectors, check that the pins are
straight and that all the wire terminals are intact and tight.

B If a terminal is corroded, clean it thoroughiy beforr -
connecting.

NGO GOOD

X

NO GOOD

21-2
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ELECTRICAL FUNDAMENTALS

B Check for torn protective covers and oversized, loose fit- W Secure wires and wire harnesses ro the frame with wire

ting. female terminals before installation, bands at the designated locations. Install the bands so that
only the insulated surfaces contact the wires ar wire
harnessas.
GOOD
NO GOOD GOOD NO GOOD NO GOOOD

# Replace damaged wires with new ones. i % %
~

NO GOOD

X W Da not squeeze a wire against a weld or the end of its
clamps.

GOOD ND GOOD
O X
_@;—_‘ﬁ__ ——@——

B When installing a connector, push it until it clicksinto place. B Check that hemesses cannot come in contact with hot

B Check that connector protectors cover the terminals parts after clamping.
completely.
B Connectors with protectors facing up must have a drain
hole.
GooOD

NO GOOD

# Protect wires and harnesses with at least twao layars of
electrical tape or with electrical harness tubes if thay con-
tact a sharp edge or corner,

DRAIN HOLE
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ELECTRICAL FUNDAMENTALS

W Check that the wire harness is securely clamped at all

locations.

GOOoD NO GOOD

B To unlock wire harness aor hose from a clip, use a

scrawdriver to open up the tab. When lecking the clip, press
firmly untilit clicks. If the ¢clip was removed from the frame,

replace it with new one.

)
DANYEH

@ Check that the wire harnass dees net interfere with any
moving or sliding parts after clamping.

NO GOOD

B Route wira harnesses te avaid shatp edees. corners or the
projected ends of boits and screws.

NO GOQD
-
B Seat grommets in their heles properly.
NO GOOD
B Do not bend or twist wire hatnesses.
GOOD NO GOOD
P

B Belore using testers, read the instructions.

CAUTION

- Do not drop parts containing sermiconductors. Semican-
L ductors 8rs fragile and sensitive to shock. Dropping 9

semiconductor could damage or destroy it.

21-4
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ELECTRICAL FUNDAMENTALS

B Ba caseful net to pinch or tra® wires or harnesses undar
items during installation.

;‘f ‘: B Route wires and wire harness so that they are not too tight
T or loose whan the handlebar is turned all the way to the
nghtor lgft.
B Avoid routing wires and harnesses through sharp bends and
arround tight carnars.
# Route harnesses so they ara naither pulled taut nor have ex-
cassive slack.

NO GOOD

Date of Issua: Sep., 1988
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ELECTRICAL FUNDAMENTALS

BASIC ELECTRONIC KNOWLEDGE [

All matter, whether solid. liquid, or gas. ara a collection of /6\\
molecules. and each molecule is made up of atoms. Each atom -
consists of a nucleus. which is made up of protons and
neutrons, and elactrons which circle around the nucleus.
Electricity flows when these electrons freely move outward
from their orbits. Some matenals become conductors when
there are a lot of tree electrons and some bacome insulators
when there are no free eiectrons. It is a well known fact that
when a piece of glass is rubbed with silk cloth, it generates
‘' Static Electrrcity’’ attracting a p'iece of paper towardsit. This
happens because the frae electrons in glass move into the silk
due te tha heat ganareted by rubbing. As a result. the glass
takes on a positive charge and the silk cloth takes on a
negative charge,

FREE ELECTHOMN

NUCLEUS

GLasSs SILK CLOTH

CURRENT FLOW

When e positive charged matarial and a8 negative charged
material are connected with a conductor, free electrons flow
from negative charged tu positive charged material. This flow
of electrons is celled ‘’electricity’”. For a tong time it was
thought that electrical current flowed from the positive side of
the sourco to the negativa side. When it was discovered that
electrons actually flow the other way it was too late to change —_—
existing publications on etectricity. As a result, just for FLOW OF ELECTRON
convenienca, technical publications compromise by saying
that electrical current flows from the positive to the negative
sida whila electrons flow (rom tha negative to the positive
side.

FLOW OF CURRENT

2 @& O 3 eece

Itis convenient to think of the flow of electrical current as the
flow of water,

The number of electrons passing any given point in a circuit in
one second detarmines the current flowing through the circuit.
The amount of current flow is measured in “‘Amperes (Al*".

Date of Issue: Oct., 1988
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ELECTRICAL FUNDAMENTALS

ALTERNATING CURRENT AND DIRECT CURRENT

All electrical components are supplied with either alternating
current or direct current, abbraviated as AC or DC
raspectively.

The fundamantal characteristic of the two currents differ com-
pletely. and for the purpose of servicing. you need to havea
good understanding of these differences.

Alternating-current

Alternating current (AC) changes in voltage value and polarity
with time. AC current flows in onedirection until peak voltage
is reached and then drops to zero wvolts. AC current then
changes diraction or potarity until peak voltage is achiaved and
again drops to zero and again changes polarity. From peak
positive voftage to peak negative voltage and back again to
peak positive voltage is known as a cycle.

In motorcycles, all electricity generatad is AC. However, AC
can be convarted to direct current {DC} by rectification. The
DC current is then supplied to components operating on DC.
For example, some models use DC for their headlights and
others use AC.

For headlights operating on AC, the lights turn off when the
current flow is zero, and then go back on again as the polarity
becomas reversed. This ON-OFF cycle isrepeated at a high fre-
quency (numbar of cycles in one second) and is not noticable.

Direct current

Direct current is a current whose magnitude and direction re-
main constant. Its form is shown in the graph. Direct currentis
abbreviated as DC. Motorcycle batteries. and household bat-
teries supply DC.

DC has the following characteristics as opposed to AC.

* DC canbestoredinbatteries and discharged when needed.
{AC cannotbe stored)

= DC is capable of a large current flow. (Good for starter
motors)

« DC voltage cannot be stepped up or down. {AC can change
its voltage by using a transformer)

He— —@

ALTERNATING CURRENT
| CYCLE

T

TIME

— (%)

VY
@:

(0 a—

vty
» *
- -
A
o m
~
™

DIRECT CURRENT

CURRENT

TIME
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ELECTRICAL FUNDAMENTALS

VOLTAGE

As illustrated in the figure to the right. when two waoter tanks,
A and 8, are cennected. watar flows from tank A to tank 8.
This flow is the result of a prassure diffarence between the
two tanks.

This same concept appiias to electricity.

The pressure difference, celled the electrical potential dif-
ference, causes current to flow through a circuit.

The pressure of the current is measured as voltage { V).

RESISTANCE

As everyone knows, water flows through a larger pipe easier
than a smaller pipe. This is because the smaller pipe provides
greater resistance. Similarly, electrical current flows through a
thicker wire (cenductort more easily than a thinner wire, The
resistance limiting the flow of efectricity through a wire is
measured in Ohms {2).

Resistance increasss as the size of wire become smaller and
longer.
This resistance value can be measured with an chmmeter.

T~ to§- PRESSURE OIFFEFIENCE
(HEIGHT DIFFERENCE)

POTENTIAL DIFFERENCE
(VOLTAGEI

——

THIN WIRE

(LARGE RESISTANCE}

EATTERY

T
THICK WIRF
(SMALL RESISTANCE)
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ELECTRICAL FUNDAMENTALS

OHM’S LAW

The amount of current flowing throurgh a conductor in a closed
circuit is preportional to the valtage applied to the conductar,
The relationshiP between wvoltage and current flow and
resistance is known as Ohm’s law.

For example, it 3 6 [ resistor is caonnected to the + and — ter-
minals of a 12 V battery, the current flowing through tha
resistar can be calculated by Ohm's law:

Currant = Voltage = Res'stance = 1236 = 2 A

POWER

We use electricity to operate headlights aor starter motors, or
we convert it to heat,
The amount of work required to do these thingsis measured In
Watts. Changing voltage (Volts) or the rate of current fiow
(Amperes) increases or decreases electrical power output
{Watts| .
The relationship is defined as:

W = E.lI (Power == Voltage x Current}

ELECTRICAL CIRCUIT

As shown in the right diagram, when a light bulb is connected
to a battery, the current flows in the direction of the arrow and
the light bulb turns on.

The path in which an electric current flow, is called a circuit.
On Honda motorcycles, scooters and ATVs, the ground wire
of an electrical cicuit is connected to the engine or frame.
Grounding the negative terminal is cailed a negative terminal
ground type.

All Honda motorcycles, scooters and ATV share the negative
ground circuit shown in the right diagram.

<OHM'S LAW>

VOLTAGE (E|
CURRENT ) = ————— =%

RESISTANCE (Rl

(VOLTAGE = CURRENT x RESISTANCE
&P CURRENT = VOLTAGE = RESISTANCE
| RESISTANCE = VOLTAGE -+ CURRENT

= o
- p3 4 ——

L

Q_ﬁE::jﬁ;i
GROUND
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ELECTRICAL FUNDAMENTALS

Series circuit

A series circuit is an electnc <irctit in which the cutrent flows
through one device into another, and then to ground. There is
only one current path and the voltage is distributed by the
loads The total resistance i) can be found By simply adding
all the resistances. eg. R = R1 + R2

Parallel circuit

A parallel circuit is an electric circuit which has two current
paths, one tor the positive and one for negative. The devices
are connected across the two paths. The voltage on each load
is the samae. but the current branches outto each load. the cut-
rant flow to each load canbe calculated asil = E =r1,i2 = E
+r2.

The total current () is the sum of all current flowing to each
load.

DIODE

The diode allows current to flow in only one direction. When
current ig flowing, there is a slight voltage drop across the
diode

ZENER DIODE

The zener diode allows current to flow in one direction similar
to the diode above. When a certain reverse voltage is applied,
cucrent ahruptly tlows in the reversa direction. When the
voltage is reduced befow the reverse voltage, current flow in
the reverse direction stops.

{SERIES C)RCUIT)

IFARALLELE CIRCUIT)

DI(ODE

3 CURRENT FLOWS
{NORMAL DIRECTION?

< —————CURRENT DOES NOT FLOW
(REVERSE DIRECTION)

’—
<
x
ZENER DIODE 5 ‘.

o !

REVERSE VOLTAGE

@ © :
— e
CURRENT FLOWS VOLTAGE
———— NO CURRENT FLOWS

BELOW REVERSE VOLTAGE |
CURRENT FLOWS
ABOWE REVERSE VOLTAGE
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ELECTRICAL FUNDAMENTALS

THYRISTOR {SCR}

Thyristors have three terminals: anode, cathode, and gate.
The currant flowing from the anode to cathode is said to be in
the positive direction.

Like diodes. thyristors do not flow current in the negative
diraction. Thyristors allow current to flow from anode to
cathode only when the thyristor is turned on.

The thyristor is turned on when a certain amount of voltage is
applied to the gate. This inputto the gate is called gate voltsge
or trigger voltage.

Onca tha thyristor is turned on, ttere isne need to continuous-
ly apply voltage to the gate, and its characteristic beconies
identical to a regular diode.

SEMICONDUCTOR

Tho elactrical conductivity of semiconductors lies between
that of conductors and insulators.

8efore understanding how they work in circuits, you need to
have a basic knowlege of its characteristics.

Transistor

A transistor has three terminals; emitter (E), collector {CI, and
base [BI.

There are two types of transistors: PNP and NPN type.

In PNP type transistors. when a positive voltage is applied to
the emitter and negative voltago to the collector. almost no
current flows from the collector to the emitter. |f the amitter
voltage is raised slightly higher than the base voltage and a
small amount of current flows from the amittaer to the base, a
large amountof current flows fromm the emitter to the collector.

THYRISTOR
@ / 3
ANODE A K CATHODE
G GATE
<€ ———— NO CURRENT FLOWS

— ~— — — 3 NO CURRENT FLOWS

Dr-GATEVOLTAGE

. CURRENT FLOWS WHEN
SCRIS ON

| ——— NO CURRENT FLOWS

TRANSISTOR SYMBOLS

PNF TYPE NPN TYPE
E C E c
B B
E: EMITTER
C: COLLECTOR
8: BASE
vy
iy

o

BASE CURRENT €

p/

_
il
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ELECTRICAL FUNDAMENTALS

In the NPN type. almost no current flows when a positive
voltage is applied to the collector and a negative valtage to the
emitter. When a small current tlows from the base to the emit-
ter. a large currcnt flows from the collector to tho amitter.

In this way, the transistor resemblas an amplifier in that the
amount of collector to emitter current is controlled by the base
current

Transistors also resemble switching devices The transistor is
tuened on, allowing collector to emstter currentto flow when
there Is base currant, and turn off whan no base current exists,

Thermistor

In general, the resistance value of most metals, Including cop-
per, Increases as the temperature rises, In contrast. the
resistance of a thermistor decrases as the temperaturae rises.
When heat is applied to a substance, the activity of its
malecules increases and prohibits the flow of free electrons.
This increasses the rasistance.

For the thermistor, the numbaer of free alectrons increases as
heat 1s applied In this case, the activity af the molacules no
longer obstructs the flow of electrons and the resistance
decreases.

(1L

=)
E

N

BASE CURRENT

'4

E_ﬁgi = ?

THERMISTOR SYMBOL

RESISTAMNCE —=

-+~ TEMPERATURE
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ELECTRICAL FUNDAMENTALS

ELECTRICAL SYMBOLS

The symbols below are fhe most common typc of symbols

used in electncal circuits.

Abhreviations used in switching devices are as follnws:
NO {Normally Openl: Switch is open at rest

NC (Normally Closed|: Switch is closed at rest.

BATTERY COMNECTION MULTI- TESTER MOTOR
@ Mo Yaltrmater Ohmmeater Ammeter
L Connectad | connection
[ 8 = ~(m)-
‘ T
° 1
PUMP CONNECTOR CONNECTOR CONNECTOR EVELET TERMINAL
P= # of pin COLOR {Round type} (Flat type)
! —
o [ S| o b
; = d — —KK_‘ / |
Famale Male | Female side p\g.a gide | Femate side Male side |
side side ]
IGNTTION SWITCH | IGNITION SWITCH SWITCH SWITCH TG :
{(Circuit symbol} (Wiring symbol) (Two terminal) {Three terminal (Cornbination type)
type) Hi i [
_é é D oond —oNe— O HL
L
NI NO NC — T 9 T 9
FUSE RELAY {NO type} RELAY (MT typel LIGHT BULE GROUND
= e L
S el N Ry
ik milinan
a DOUBLE = -
FILAMEMNT
THREE PHASE SIMGLE PHASE PULSE GEMERATOR IGHITION COIL IGHITION COIlL
ALTERMATOR ALTERMATOR | [Single typa) (Dual typel
) é I-!-\n.nu_
B o S
v miLLEEL)
SPARK PLUG RESISTOR VARIABLE RESISTOR | COIL | SOLENOID] gD | ::%PAC-
J . TOR
1/ KL % ‘ ‘ l
1 il él' T
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ELECTRICAL FUNDAMENTALS

BASIC ELECTRICAL DIAGNOSTIC
METHODS

VOLTAGE MEASUREMENT

Measuring voltage is 8 fundamental method of checking circuit
components. The measurement is conducted for the following
reasons.

(1 To check if voltage exists. A test light could be used.
72} To measure the actual voltage value. A voltmeter is used to
determine if electrical component is operating normally.

HOW TO MEASURE VOLTAGE USING
VOLTMETER

NOTE

"« Make sure tha ground surface is clean and free of paint.
Use a bolt attached directly to the frame.

Select a range that is one scale higher than the desired voltage
value. Apply the red probe to the positive end and the black
probe to the negative and of circuit. The diagram on the right
shows thattha voltmeter registers the voltage across the light
bulb. Voltmeters are always connected in parallel, not in
sarias.

Example 1

First study the circuit diagram.

It light bulbs B and C do net work, and A is OK, the malfunction
is between the grounds at B and C and switch A.

|1 fight bulb A does not work also, tha problem is betwaen the
grounds at A, B, and C and the ignition switch.

1. With the ignitien switch ON and bothlight bulbs B and C do
not weark. check voltage at (.

2. If ne voltage is measured at'J), check voltage st'Z, in case
of 1alse connection at connector A. |! voitage exists at2
and not at (1), there is problem in the connection at connec-
tor A,
if voltago ragistars at both 1) and(2), switch A should be
c¢hecked.

&b

_~VOLTMETER

| CONNECTED IN PARALLEL

0]
s

CONNECTED IN SERIES

GOOD (BAD)
{ ) o @
© 1 )
b( = VOLTMETER
(| = G
|- %,
VOLTMETER LIGHT BULE

1T

WIRE HARNESS

w 77
01
< ]
LIGHT B0
BULE A /
SWITCH & LIGHT

BULE 8| 8ULB C

BLACK

‘ CONNECTOR B

1

BLACK § Sr---

= <! =

L—= a0

-]

:l @J @/-

SWITCH A \air TLigaT
BULB & |BULE C

Al

||F
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ELECTRICAL FUNDAMENTALS

3. 1f voltage at (T; ond .2:d o not exist, check voltage at:3, and
{#% inasimilar manner.

' |t thereis no voltage at 2; and &, check wiring between ig-
nition switch and battery.

« |f there is voltage at 3)and ‘33, check lor a Broken wire or a
short circuitin the wire harness. Exchange the wira harness
with a new one if necessary.

= |t there is voltage at a) and not at {3, then check for loose
connector B,

Exampla 2

Sormetimes itis aasiar to diagnose a 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 tha component.

If no voltage is measured, there are two possible causes.

) No voltage at the positive input terminal.

(2} A loose ground wira.

For ), check for voltage between the input terminal leading to
the battery and ground. For <2, check for continuity between
the green wire terminal to ground.

Example 3

Voltaga measurement is frequently used to check if a3 system
is working correctly.

For instance, if a light bulb bluws out frequently, it needs to ba
checked with an AC voltineter to see if an excessive voltags is
apparent,

In this case, measure the AC voltage of the light bulb tarminals
to sco if it is within the specified voltage range.

CONNECTOR B

T . - E e

R PO S g S

| (WIRE HARNESS (40 (3 griTion
SWITCH

2/ CONMECTOR A
L

| i1 t1}

T e—oro—

T L
j__{-ICOMPONENT

VOLTMETER

BLACK

i

GREEN

LIGHT 3WITCH

— =& 8¢

WHITE/YELLOW
LT DIMMER

glol SWITCH
—-—F-=1

WHITE
[

=
|
]
O
Ll

WHITES
YELLOW

AC
REGLILA
*

WHITES
_|

OR

I
GHREEM

LIGHTING
Ol

BLUE
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ELECTRICAL FUNDAMENTALS

MEASURING RESISTANCE

Along with voltage, resistance is another basic parameter for
diagnosing circuits and their comPaonents,
Resistance is measured for the following rsasons.
iT> To check if components are working properly.
The res;stance value of a ¢oii leg- ignition coii) indicatesifit
is normal or malfunctioning.
(22 To check for a broken wire,
A continuity check indicates if a wire is intact or broken.

How to measure resistance using an chmmater.

NOTE

+ Proper Zeroing ol the ohmmeter is necassary to obtain
correct measurements, Touch the two probes and adjust
the ohmmeter so that it registers O (ohms symbol).

Since the polarity of terminals is not important, either probe
may be applied to the terminal. However, since diodss allow
current to flow in ona direction only. the polarity is important.

Unfike when measuring voltage, 1t is necessary to disconnect
the component from the circuit, |f resistance is measured with
the entire circuit connacted, the ohmmeter will read a smaller
value than the correct value.

Similarlv, if @ citcuit has branches, the connector leading to the
specific branch needs to be disconnected in order to reod
correctly.

CHECKING coIL
WIRES

CHECK @R BROKEN |

fJERD OHM ADJUSTER

J
GOOD BAD
I
Rz (B Rz (B}
EF” ) :) vy
A = Ri
_ R1 xR2
R1 + R2
WITH CONNECTOR CONNECTED—ep _ B1 x A2
WITH CONNECTOR—R = R1 R1+ R2
DISCONNECTED
o
i 2
COMNECTOR ‘
23
%& ; |
. =
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ELECTRICAL FUNDAMENTALS

When the ohmmeter is connected in ser'ies. resistance values
ara large.

In the diagram. measure resistance R1 by moving the probe
shown at {1}, to a ground.

Example

To check the CDI exciter coil, resistance can be measured at
(1) and (Z. Measuring resistance at 3), automatically checks
tor a broken wire iblack/red) and for a bad connection at the
alternator connector. |f the res’istanceis normal at’d), 2) need
not be checked.

tf @ was checked first and correct resistance was measured,
there is still a possibility of a broken wire and loose connec-
tion. That would requite more investigation to locate the fault.

If. while measuring resistance at (T}, the negative probe is plac-
ed on the ground wire (graan), then the connection to ground
is checked as well.

To check the operation of an exciter coil, place the probes as
shown in the diagram, If the resistance is normal, then the ex-
citer coil, tha wire connectad to the coil iblack/red), and the
ground wire (green) are all normal,

|f the resistance is far off the standard value. check the
following:
1. Broken ground wire (grean)
Place a probe at{3 and measure resistance.
If 012 is measured, then the green wire is properly grounded.
It oe(infinity! is measured, then 2 broken wire (greenl or
loose connection at the ground tarminal is suspect.

—
R = R1 +R2
R
Nl R2

e | i
| FGREEN-| ——BLAGK/RED BLACK/AED
Hfr——=7 et U
| K \

r
i 1RE WIRE HARNESS
1k L'_ |
! e
| |
| |

|
i CDH EXCITER COIL
| i
vl d

(-]

COI UNIT

r—-—4"-"-— - == -1
{  GREEN BLACKERED&;—EBLACK!RED
pfjr=—"94 |r———"=""—— -
11!
111

|
it
| i
| ]
| ]
| !

|
o
ol

%, GROUND WiRe

o
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ELECTRICAL FUNDAMENTALS

2. Faulty exciter coil

Disconnect the alternator connactor, compare the -
; | v d th . ] BLACKRED

resistance value at'2) (measured on the previous page) ard | — n’
at Q. ;

« |fthe two values are not the same, a broken blackired wire
o7 loose alternator connector is suspect.

« |f bothresistance values are the same, hut not in the correct
range, the exciter coil may be faulty.

3. Shorted wire or wire harness.
To see if the green or black/red wire is shorted. check the
continuity between diflerent colored wiras. If youhave con-
tinuity between other w'res, replace the wwe harness.

MEASURING CURRENT SERIES CONNECTION PARALLEL CONNECTION |
IGOOD) {WRONG)

Current is not normally checked during motorcycle service pro-
cedures. Though it is used lor testing components, current
measurements are not used for checking continuity within
circuits.

How to measure current using ammeter b
Ammeteris cunnected in sariasin the clrcuit and measures the
currant flowing through it.

Place the @ (@ in circie symbaol) red probe to the pesitive end
of circuit and @ (@ in circle symboll black probe to the
negative end. I_
Make sure tha current flow does not exceed the maximum
ronga selected.

CAUTION

* Placing the ammeter In payallel lka a voltmeter, can_!
demage the ammeter from a curreént overflow,
+ Connecting tha ammeter batween thea battery terminals i
will damage the ammater.
" = Turning on the starter motor while tha ammeter is con-
; nected batwaan tha battery terminal and battery cable
will damaga ths ammeter,

Date of issue: Sep.. 1988
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22. BATTERY/CHARGING/LIGHTING SYSTEM

SERVICE INFORMATION 221 CHARGING SYSTEMDESCRIPTIONS 22-12
TROUBLESHOOTING 22-2 CHARGING SYSTEMINSPECTION 22-19
BATTERY DESCRIPTIONS 22-4 REGULATOR/RECTIFIER INSPECTION 22-21
BATTERY REMOVAL/INSTALLATION 22-8 HEADLIGHT VOLTAGE INSPECTION  22.23
BATTERY TESTING/CHARGING 22.9 ALTERNATOR 22-26

SERVICE INFORMATION

+ The battary gives off explosive gases; keep sparks, flames, and cigarettes seway. Provide adeguate ventilatlon whan
charging ar using the batteries in an enclosad spaca.

= Tha battery contains sulfuric acid {elactrolytal. Gontact with skin or ayes may cause savera burns. Waear protactive
clothing and a face shielld.
— If electrolyte gets on your skin, flush with water.
— If electrolyte gets In your ayes. flush with water for atleast 15 minutes and call a physician immaediately.

« Electrolyte is poisonous. If swallowed. drink large quantities of water or milk and follow with milk of magnesia or .
vegetable oi! and call a physician.

+ KEEP OUT OF REACH OF CHILDREN.

Always turn off the ignition switch before disconnecting any alectrical component.
CAUTION

+ Some alactrical components may be damaged if terminals or connectors are connected or disconnected whilae the |gni- |
tion Is ON and current is presant.

For extended storage, remova the battery, giva i1 a fuli charge, and store it in a cool. dry place.
For a battery remaining in a stored motorcycla, disconnect the negativa battary cable from the battery terminal.

Conventional Battery:
® Usa only distilled water in the battery.

CAUTION

I Tap water will shortan the service life of the battery. !

Immediately wash ofl any spilled electrolyte.
CAUTION

. Avoid filling the batteiy above the UPPER LEVEL I.i"r:;-to .p.r“e-vent.en elactrolyte overfiow which could corrode the engina
or nearky parts.

Maintenance Free Battery:

NOTE

|_- The nzu;aintenanca frae battery must be rePlacad when it reaches tha end of its service lile. :
CAUTION I

+ The battery -(;.aps should not b8 removed. Attempting %0 remove the sealing caps from the cells may damage the |
bettery. )

—— e — . f————— i

® Reler to saction 21 for basic electrical service and safaty steps.

® Refer to saction 2 for battery fluid and specific gravity.

® This section explains the basic steps for diagnosis and service. Refer to the Model Specilic manual lor tha location o!
specific components.

Date of Issrne; Sep., 1988
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BATTERIES/CHARGING/LIGHTING SYSTEM

® Batteries can be damaged if overcharged or undercharged, or if left to discharge far long periods. These same conditians
contribute to shoitening the '‘life span’’ of the battery. Even under normal use, tha performance of batteries deteriorates
after 2_3 years.

® Battery voltage may recover after battery charging, but under heavy load, battery voltage will drop quickly and eventually
die out. For this reason, the charging system is often suspected to be the problem. Battery overcharge often results from
problems in the batteiy itself, which may appear to be an overcharge symptom. if one of the battery celis is shorted and
battery voltage does not increase, the regulator supplies axcess voltage to the battery. Under these conditions, tha elec-
trolyte level goes down quickly.

® Before troubleshooting the charging system, check for proper use and maintenance of the battery. Check if the battery is
frequently under heavy load, such as having the headlight and taillight ON for long periods of time.

® Tha batteiy will self-discharge if allowed to stand idle for 3 longtime. For this reason, charge the batteiy every two weeks
to prevent sulfation from forming when tha vehicle is not in use.

@ Filling 3 new battery with electrolyte will produce some voltage, butin order to achieve its maximum performance, always
charge the battery. Also, the battery life is lengthened when it is charged.

® When checking the charging system, always follow the steps in the troubleshooting flow chart.

TROUBLESHOOTING

BATTERY OVERCHARGING

On combined, lighting/charging coil systems, check the following areas. (A check is unnecessary for an independent lighting
and charging system.)

* Headlight bulb rating {Wattage too low)

* Broken output wire

* Faulty headlight resistor (Open headlight circuit)

* Faulty lighting switch connection

* Broken regulator/rectifier ground wire or faulty connection

On a single phase, half-wave rectifier, check the following areas.
« Broken ragulator/rectifier ground wire or faulty connection

On regulator/rectifiers with a battery volitage feedback circuit, check tha following areas. (A check is unnecessary for a
voltage feadback type.)

+ Check if battery voitage is measured at voltage feedback line {black wire). If not, the problem may be a broken voltage
feedback line.

Check the voltage feedback lina for 3 loose connection at the regulator/rectifier connector

On alternator with field coil, check the following areas.
» Continuity between fieid coil wire and ground.

If there are no problems in the above areas, replace the ragulator/rectifier with 3 new one,

Date of issue: Sep.. 198
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BATTERIES/CHARGING/LIGHTING SYSTEM

CHARGING SYSTEM

Measure the battery rurrent leakage (L
. test) |page 22-19}

CORRECT

Inspect the charging voltaga 1page_2_2_-19.-l.___|— OVERCHARGED

sak '— INCORRECT -~

NOT CHARGING L—-— CORRECT— -
Chack the voltage between the battery lina
and ground wire of regulator/tectifier {page — ABNORMA [ —» -
22-22). .
- | —
NORMAL
¥

Check if battery voltage is measured at the
voltage feedback line of regulator/rectifiar con-
nector Ipage 22-221. {For voltage feedback
type onlyl

—— INCORRECT —-# -

]
CORRECT
L

-

Check tha regulatoriracsifier (page 22-5‘“.

I —
INCORRECT CORMRMECT
J
+ Shorted harness wire.
+ Faulty ignitson switcl,
———®. Faulty regulatourec
tifier.

Battery is failing.

Open circuit in wire harness.
Poorly connected connector.

Broken wire harness.
Bad connector.
Faulty ignition switch

Check the resistance of the charging coil at
the charging coil line of regulator/ractifier con-
nector {page 22-22).

CORRECT

l

| Check the resistance of the lighting coil at the

—— INCORRECT

Check the cHargin§ coil of tha alterna.m;(page
22-26).
i
ABNORMAL

|
NORMAL

A
Poorly connected alter-
nator connector.

Faulty chargrng coil.

lighting coil line of tagulator/ractitier

{page 22-22).

IFor regulator/rectifier with AC reguiator built
inl

;--—INCORRECT-»{

{INCORRECT

I
¥

r_"Masure the headlight voltage (page 22-23).
for ragulator/rectifier with AC regulator built

I
INCORRECT
X
I Check the resistance of the headlight resisto
\ (paga 22-24}. _1_For appropriate model:iﬂly_b"

}— CORRECT —+
{
CORRECT

} INCORRECT — &+
L]

! bisconnect regulator/rectifier from connector.
Test it according to tha specification in the
Model Spacific manual.

S . I
NDFIEU'I.AI:,___

’w-- ABNORMAL —s+

Check the charging/lighring coii ot the 3lter-
nator Ipage 22-26).

[

I
ABNORMAL NORMAL

\
Poorly connected alter-
nator connector.

Foulty charging/
lighting coil.
Faulty battery.

Faulty headlight resistor.

Faulty regulator/ractitior.

Faulty battery.

Date of Issue: Sep.. 1988
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BATTERIES/CHARGING/LIGHTING SYSTEM

BATTERY DESCRIPTIONS

Thers are two types of batteries used in Handa motorcycles, scontors and ATVs: the conventiunal battery and the
Maintenance free battery.

THE STRUCTURE Of A CONVENTIONAL BATTERY

TERMIMAL BREATHER

FILLER CAP

MEGATIVE PLATE

SEPARATOR
GLASS MAT
FOSITIVE PLATE

Conventional Battery:
This battery conducts electricity when the chotmical action o
electrolyte (sulphuric acid) takes place betwaean the two plates
(lead peroxide and laad). The sulfate in the electrolyte com-
bines with the plate materials, forming lead sulphate Ibattery
discharge). By passing an electric current back into the bat-
tery, the platas revert to lead peroxide and lead (battery

chargal.
Since the specific gravity of the electrolyte (relative weight of
sulphuric acid as compared with an egqual volume of water) - [
varies, the battery state of charge is determined by measuring - -
the eloctrolyte's specific gravity. - -
o -
m_ | CURRENT
e - - . B e
* The battery gives off explosive gases: keep sparks, . =
. " - @ PLATF
flames and cigarettes away. Provide adequate ventila-
. ) S L £ —f {LEAD)
| tion when charging or using the batteries in an er:closed I
i space. % % |
i = The battery contains sulfuric acid lelactralyte}. Contact B PLATE —1= B &
with skin or eyes may cause severe burns. Wear protac- (LEAD PEROXIDE] E}J Ej
tive clothing and a tace shield. FE é
— M alactrolyte gets on your skin, flush with water. . ELECTROLYTE
— ¥ elactrolyte gets In your eyes, flush with waterfor at

least 15 minutes and call a physician immadiately.

+ Elacfrolyte is poisonous. If swallowed. drink large Quan-
titias of water or milk and follow with milk of magnesia
or vagetable oil and call a physician.

» KEEP OUT OF REACH OF CHILDREN.

Use only distilled water in the battery.

CAUTION

[ - Tap water will shorten tha service lifa of tha-hattaryr.

CAUTION
- i

- Avoid filling the battery above the UPPER LEVEL line to |
pravent an slactrolyte overflow which could corrode the |
anging or nearby parts. |

Date of Issue: Sep., 18982,
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BATTERIES'CHARGING/LIGHTING SYSTEM

When you chrge the lead!acd battery, electsolysis breaks the
water down into ;ts components, hydrogen and oxygen.
Because of the genera%on of thase gases, you must remova
the filler plugs while cnarging the battery.

The bottery is equipped with a vent, usually routed everboard
inte tube, to rid it of the gases produced during normal use.

The battery is said to be overcharged when an excess current
is supplied to the battery. When the battery is overcharged.
volatile gas is emitted from the plates. and electrolyte
temperature rises. This temperature rnise causes more rapid
loss of water from the battery electrolyte. This waterloss and
tamperadture rise will shorten the battery life. If left unchecked,
water loss and high temperature will damage the battery
beyond repair.

Bacause the motorcycle battery is constantly subjected to
charging and discharging cycies, the water in tha electrolyte is
boiled off.

When the water ts boiled off to the point where tha plates
become exposed. a white crystalline daposit forms. This pro-
cess is called sulfatisn (lead sulfate).

The white crystalline lead sulfate, unlike the lead sulfate pro-
duced by discharging, is difficult to revert to lead peroxide and
lead. '

This causes damage to the battory and shortens the battery
life. This can occur not only when the electrolyte level is low
hut also when the battery is discharged for long periods.
Rernember that the alactrelyte level goes down when the
water in the bottery evaporates. Always add distilled water,
not electrolyte.

BATTERY
CHARGER

B
o|.*|, |IfYDROGEN

OXYGEN GAS ojac| [GAS

NAKED PLATES

Date of Issue: Scp., 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 SYSTEM

MQOTORCYCLES W|THQUT BATTERIES

Soma motorcycles do not have battenes in their electrical
sysrams. These models powar electrical component with the
electricity generdtod by the alternater, which is regulated by
an AC regulator. For components using transistors whickh, re-
swuire BC current. a small rectitier ICD powar untt) is usad te
rectify alternator signals to DC and feed DC current to these
compaonants.

Voltage regulator

To pravide a stable current without using a battery. a high
powar output alternator that feeds sufficient current at low
engine rpm is utilized. If the oltarnator continues supplying cus-
rent as the engine rpm incraases, the excessive current may
burn out light bulbs.

To prevent this. the AC regulator maintains the output voltage
of the alternator in the specified ronga.

Some AC regulators have a protection circuit built into the
alternator regulator circuit to prevent abrupt voltage increases
on cold angine starts,

The currant ganerated from the alternator flows directly to the
loads at voltage lavals lower than the regulated voltage valua.
As the engina rpmincreases, the regulatar detects the rise and
directs current to thyristor, shorting the altarnator output to
ground. Whan the alternator voltage goes over the spacifiad
voltage, the regulator cuts off the excess voltage, maintaining
a constant voltage output,

DC voltage unit

Although most electrical cemponents recaiva AC currant,
there are systems such as the engine oil warning system
which require DC currant to operate their transistors and LEDs.

Therefore, a compact and light weight BC voltage unit
regulates the AC current to these systems,

There are systems and components used specifically lor AC;
altarnating lMash turn signals, whose front and rear aignals
flash alternately, and AC horn which use electrical circuits and
companents dosigned for madels without batteries.

AC REGULATOR

\ | =* o L0AD

*|:{lmvmsmn

i > TO LOAD

\5/ HEGEIL#.TDF!

ALTERNATOR WITH PROTECTION CIRCUIT

/=~ UNREGULATED VOLTAGE
‘J'
el
w | REGULATED VOLTAGL
g
'_
—
D -
-
1 1 1 1 1 1
ENGINE RPM _~—— -~

AC HEGULATOR DC VOLTAGE UNIT

=

LED LIGHTING CIRCUIT
—-—-—] 1
mocron ||| | ®

OIL WARNING
LIGHT (LED)

1

ALTERNATOR
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BATTERIES/CHARGING/LIGHTING SYSTEM

BATTERY REMOVAL/INSTALLATION
REMOVAL

Turn off the ignition switch.
Remove the terminal cover and disconnect the negative {—}
battery cable first. and then disconnect the positive (+) cabla.

e

Disconnacting the positive {+] cable first couid cause an
accidantal diract short between the two terminals when
the tool disconnecting the tarminal contacts the frama.
The spark could ignite or damage the battary.

COVER

TERKIMNAL

i
(+] TERMINAL . | /1! TERMINAL
=P
3 .. e ! — == 2l
| :

POSITIVE -1—.;:,._,1__ NEGATIVE |

BATTERY

For conventional batteries, always disconnect the breather
tube before removing battery.

NOTE

« Some electrolyte may rerrain in the breathar tube. —|

AN AR MG

+ Keep electrolyte away from your eyes cr skin while |

disconnacting the battery breether tube. i

INSTALLATION

Be sure to route the breather tube properly on conventional
batteries.

AWARNING .

I = TJake cars to prevent spilling electrolyte from the
i breather tube because it can corrode components.
+ Taka care with the breather tube. Pay attentlon to the
following points:
— Connect the breather tube securely.
— follow the caution label and route the tube
accordingly.
— Avoid bending or squeezing the breather tube. Check
that the breather tube has not been bent or squeezed
by the surrounding components. Failure to replace a
bentor squeezed breather tube may iead to a pressura

buildup that can cause the battery to explode.

Place the battary into the frame.
Secure the baitery with the battery holder.

CAUTION
* Improper installation may cause vibratio_ns which can—l

damage the battery cese. |

To prevent shorting, always connect the positive {+) cable
first.

Alter installing the battery, coat the terminals with clean
grease to prevent corrosion.

EREATHER TUBE

22-8
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BATTERIES/CHARGING/LIGHTING SYSTEM

BATTERY TESTING/CHARGING
BEFORE USING THE TESTER:

+ Placetha tester on a clean, flat and leval surface.

+ Besure the work arsa is well ventilated, clear of flammable
materiafs, and free from heat. hutnidity, water or dust.

+  Always take the battery to the work bench/test area — con-
tinually moving of the tester or operation on an unevan sur-
face may shorten its service life and reduce sensitivity over
a pariod of time.

NOTE

* Always clear the work area of flammahle materials such
a3 gasoline, brake fluid, efectrolyte, or cloth towefs
when operating the tester, tha heat generated by the
tester may cause a firg,

BATTERY TESTING

Use the following steps to remove the battery from the
motorcycle:

1} Disconnect the negative (—} terminal lead.

2} Remove the hattery holder,

3) Remove the battery cover {when applicablel.

4) Qjsconnect the posTtive {+) terminal lead.

5} Remove the battery breather tube (when applicablel.

6| Pull out the battery.

7) If necessary, clean the battery terminals.

Securely connect the tester’'s positive (+) cable first — then i 1
connect the negative (-) cable.

NOTE

« For accurate test results, be sure the taster's cables and i
clamps are In good working condition and that a secure ;
connection can be made at the hattery. :

BATTERY

Set the temperature switch to “"HIGH'" or ’LOW’* depending l
on thea ambient temperature.

“Tf'_:‘? HIGH: i

50°F (15°*C} or higher
LOW:

@?JO@@O..O 60°F (15°C) or luwer
1 B 7

Date of Issue: Sep., 19SS
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BATTERIES/CHARGING/LIGHTING SYSTEM

Push in the appropriate test button far three seconds and read
the condition of the battery on the mater.

NOTE . _ . P l
« Be sure you've selected the correct test biztion that cor- |
responds to the batlery being tested — see the chart ' \j
below, For the first check, DO NOT chargs the battery ‘ . ’Tesl Buttons
before tasting - test it"?_n__a_n *as is'* condition. ] E QOO0 @ @@. |
T 7
Capacity —3 Ah : 35 Ah—5 Ah 5.5 Ah—9 Ah 9.5 Ah—15 Ah 16.5 Ah—30 Ah
Type .1 YB25L-C-1-2 ' T@d4L-B ! YT4L-12 12N9-48-1 YB12A(L)-A | YB1EB-A YB18iL)-A
YB3L-A - YB4L-B-Ca | YT4L-128 | YBYI{L)-B YB12A-B HYB16A-A YSO-N1BL-A
YBSL-8 YTEL-12 Y89-B-CA YB9-B-Ca FYT12-12
i YBSL-8-Ca | YT5L-12B | YBSA-A YB14L-A1 YTH12-128
| 7 YTHS-12B : YB14A-AZ | YTH14.128 |
CAUTION
+ To avoid damaging the tester, anly test batterles with an
amperage rating of less than 30 Ah.
» TYester damage cen result from overheating whan:
— The test button is pushad In for mare than three
| seconds.
— The tester is used without being allowed to cool for at
least one minute when testing mare than one battery.
— More than ten consecutive tasts are perfarmed
without allowing at least a 30-minute cool-dawn
period.
T i YELLOW
RED -1} GREEN
NOTE {+1. +2, +3
» The result of a test on the meter scale is relative to the
amp. hour rating of the battery. ANY BATTERY
READING IN THE GREEN ZONE IS QK. Batteries shouid
only be charged if they register in the YELLOW or RED
zone.

EXAMPLE: Gold Wing batteries {YS0.N18L-A, 18 AMP HOUR)
using the 16.6— 30 amp. haur setting may read in the GREEN
zons, but close to the YELLOW [charge) zone. As long as the
meter reads in the GREEN zone, the battery is OK,

[ Battary Chack (Fust chack) |

ST — .
TELLOW RED
CHARGE [ chance |

-
| momary Bhack isaemd ekt [(Bartary Ermeh tSweand chachl |
.

{ @ReEn } { veLow ) Gheen YELEOW ~ RED

I | - — -
[_ soop_ | NG GOOD | * [ soop ] RECHARGE | NG GOOD | *
- At J

[ Banary Coech (Thicd chechl |
I

Eﬁq

. I= ———
Cgmern ) Catow
*NO GOOD =Replace [[cooo_ | [ o goun |

o ft : Sep., 198
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BATTERIES/CHARGING/LIGHTING SYSTEM

BATTERY CHARGING

Bafore Operating The Charger

+ Besure the area around the chargoris well ventilated. clear
of flammable materials, and free frem heat, humidity, water
and dust.

+ Clean tha battery terminals and position the batery as far
away fram the charger as the leads will permit.

+ Do not placa batterias below the charger — gases from the
battery may corrode and damage the charger.

= Do not place batteries on top of the charger. Be sure the air
vents are not bfocked.

Always cleer tha work area of flammahble materials such
o8 pasoline. brake fluid. electrolyte, or cloth towels
when operating the tester, aor the heat gensrated by the
tastar may cause a fire.

1. Turn tha Pewer Switch to the OFF position.

2, Set the Battery Amp. Hr. Selector Switch for the size of the
bat ery boing charged.

3. Sat the Timer to the position indicated by tha Honda Battery
Tester; RED-3, RED-2. or YELLOW-1. If you are charging a
new battery. set tha switch to the NEW BATT Pposition,

4. Attach the clamps to the bat.ary terminals -— RED to
Positive. BLACK to Negative.

Connect the battery cables only when the Power Switch is
OFF.

| v S

+ Connecting the cables with the Power Switch ON can !
produce a spark which could Ignite or explode the
battery.

5. Tuin the Power Switch to tha ON pgsition.

6. When the timer reaches the "“Trickle'’ position, the charg-
ing cycle is complete. Turn the Power Switch OFF and
disconnect the clamps.

NOTE

* The charger Wl|| automatically swnch to the Tnckle
mode after the set charging time has elapsed.

7. Retest the battery using the Henda Battery Testar and
recharge if necessary using the above steps.

NOTE

: = Foraccurate test results, let the battery cool for at least
! ten minutes or until gassing subsides after charging. !

ExAMPLE:

12N@—4A -1

Amp. Hour Rating

i
I|.1."“.]||jl"llliitr-||lI

||'J| H i

BATTERY AMP HR,
SELECTOR SWITCH

LEwmia
1bmad PP

dwxnla | 3

Set tho appropriate amp. hour rating.

NEw  TIMER
BATY ™=

RED

Date of Issue; Sep., 1988
© HONDA MOTOR CO., LT».
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BATTERIES/CHARGING/LIGHTING SYSTEM

CHARGING SYSTEM DESCRIPTION

The chaerging system bascally consists of the tollawing
components.

J.

ALTERNATOR

i
|
REGULAT®R; 1 1

RECTIFIER - BATTERY = =
| Component name Function ]-.
Ragulatar/rectifier - Rogufates voltage so that it stays within tha specifed range.
e » Converts afternating current 1AC) to diract current (DC),
Al_rga__rnatpr_ _ < A genarator producing current (AC) and which is powered by engine revalution,
Battery + Stores regqulated DC current.

ALTERNATOR TYPES

The ahternator consists of a rotor and a stator.

The rotor consists of a flywheel made up of a series of
magnets and is usually driven by the crankshaft.

The stator consists of a3 series of saftiron poles arround which
are wound coils of wire.

When the engine starts, tha rotor raotates with the crankshaft.
Whan the outer for innart core of the coil passes through tha
magnetic field, current is generated. This is called elec-
tromagnetic induction, and other systems such as the ignition
and AC lighting systems generates power under the same
principie.

In addition, the rotor acts a safely whael on the crankshaft,
smoothing out engine pulsations at low engmne rpm.

Permanent Magnet Type

This is the most common type of alternator with the stator
placed inside the rotor. The permanent magnet is assembled
on the inner walls of tha rotor.

In general, the stator consists of several coils producing power
far the charging, ignition and lighting systems.

Current for charging the battery is generated by tha charging
coil.

STATOA

22-12
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BATTERIES/CHARGING/LIGHTING SYSTEM

Brushless Excited Field Coil Type

The alternators previously mentioned are located within the
engine. The alternator is exposed autside the engine hecause it
is air cooled. In general, the rotot spead is muitiplied by gears
or chains connected to ttle crankshaft. This type is the mast
powerful among tha triple phase alternatars and is primarily
used for power on large displacement motorcycles.

tts structure diffars fundamentally from the previous alternator
in that it does naot utiize a permanent magnet. Instead, the
field cuil magnetices the rotor ond generates power as the
rotor passes the coil.

Excited Field Coll Type With Brushes

This type has a field coil placed inside the rotor.

Current flows through the brushes to the field coil and elec-
tromagnetically induces the rotor. This generator has a strong
magnatic force, large output, and is amall and light weight.

ALTERNATOR FUNCTION

Single Phage Output Type

Since this type uses only one charging coii, the output voltage
is single phase AC wave.

The output frequency varies depending on the number of
magnets on the rotor.

The generator in the diagrem on the right has two pairs of
magnets, and its output has two cycles for every rotation of
the rotor.

The single phase output type has a low output, and its small
size is best suited for anginas of small rfisplacement and a
small electrical load.

STATOR

STATOR
ONE ROTATION OF ROTOR
_
oureur | | |
_ W ONE CYCLE
15, . CHARGING COIL
R
"i;_E‘ =
] |
e |5 : _/’
ALTERNATOR SYMBOL

Date of Issue: Sap., 1388
® HONDA MOTOR CO.. LTO.
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BATTERIES/CHARGING/LIGHTING SYSTEM

¥riple Phase Output Typs | TRIPLE PHASE AC WAVE

This type consists of three coils connected to each other. pro- !
ducing single phase alternating currents independently. The i
autput of the alternator is thrae single phase AC waove forms ;

where each is 128° out of phase with each ather.

The symbal for this alternator has only three coils as in the
diagram. Tha actual stater coil cansists ot several coils can-
nected in senes.

The triple phase output type is used in engines of medium to
large displacement with large electrical loads. Depending on
how the coils are connected. there are two symbols for this
type. Servicing is the same for both types.

SYMBOL {

4
N

TRIPLE PHASE ALTERNATOR

Maost triple pliase output types are used in electramagnetically
induced type alternator, which has a permanent magnet an the CHARGING COIL
rotor. The excited field coil typa alternator feeds current tao the
field coil to magnetize the ratar which then acts like a perma- FIELD COIL
nent magnet. The symbal for this type has a field cail alang
with the charging coil.

SYMBOL

REGULATOR/RECTIFIER

The regulatar/rectifier uses semiconductors such as thyristars
which radiate heat in operation. Thus these components use
printed circuit boards which are resined onto an aluminum
case. The aluminum case has many ftins for better heat
dissipation,

As the engine revolutions increase. the output voltage of the
alternator also increases. The function of the regulator/rec-
tifier is to keep this AC output voltage within a certain range
and to convert the AC output valtage to DC voltage — for
powering various components and Charging the hattery.

Type of Regulator/Rectifiers

Regulator/ractifiers are categorized as one of severaf types,
based on its methad of regulation and rectification. The chart
below shows the different types of regulator/rectifiers.

Input AC wave form Rectification method | Voltage feedback methad

Reg ulﬂt_i on mathod
Single phase

Half-wave rectification

Internal voltage feedback

SCR shorted

Triple phase Full wave rectification Battery voltaga feedback

Since the input wave form is the same as the output wave
form of the alternatar, refer ta the alternator section for the
types aof input wave form.

Date of | . Sep., 198,
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BATTERIES/CHARGING/LIGHTING SYSTEM

Single Phase. Hall-Wave Rectlflers

{Diode rectification method)

This method uses anly a diode to convert aiternating current to
direct current. The diode allows current to flow in one direc-
tion only. Thus when a singla phase AC waveform flows
through the diode the negative voltage aof the waveform is cut
off and the positive voltage drops slightly. As a result, the out-
put consist of the positive half cycles af the input wavafarm,
Thus the signal is said to have been ractified: because only hall
cycles are utifrzed, this ts callad half-wave ractification.

Single phase half wave rectification is used in models witf
smalf electncal loads.

The single phase half wave ractifier utilizes two valtage feed-
back methads.

(Internal voltage ragulation method)

The right circuit is the most basic regulator circuit.

Tha signal Irom the charging coilis half-wave rectified through
diode B1, which is inside the regulator/ractifier circuit, and is
then led to the battery.

Valtage is regulated by the voltage regulation circuit and the
SCR fthYristor),

As the angine rpm {rotation per minute) increases. the output
of tha alternator increases and that autputis rectified by diode
D2. This singnal then goes to the zener diade {ZD). Current
flows in the normal direction of the zenar diode but does not
flow in the reverse direction until a3 certain amount of voltage is
applied in the reverse diraction. Then this voltage is raached,
the zener diode abruptly conducts current in the reverse direc-
tion. In this way, if the engine rpm increases and a certain
voltage laval is appliad to the ZD, currant isfed to the gate of
SCR which then turns ON.

When the SCR turns ON, the output from the alternator is
shorted to ground through SCR. Far this reason, If the ground
wires of the regulatar/ractifier are broken or poarly connected,
the battery becomes overcharged.

For alternators with the charging/lighting coil combined
{charging and lighting systems Pawerd by the same col|, the
haadlight lighting system allects the perfarmance of battery
charging. Since the input of the lighting systam is taken from
the charging cail, if the load of the lighting cail is not stable,
the charging ot battery wiil be unstable. Ta prevent this fsom
happening, when the headlight are off, the output from the
charging coil is connected ta a resistor equivalent to the im-
pedanca of the headlights.

It is clear from above that if the lighting output lines are broken
or shoited, orifthe switch has contact prablems, the charging
system is adversely affectad.

DIO®E

»I!

@ N
\_/ RECTIFY
o) AC S} *C

LIGHTING/CHARGING
COoIL -—

. SCR |
L
GATE =
I ——
e = J T
REGULATOR!
RECTIFIER
_REEI_STOR HEARLIGHT )

VOLTAGE CUT OFF

Py R
\\ - 1
\

REGULATED VOLTAGE

— L]
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BATTERIES/CHARGING/LIGHTING SYSTEM

{Battery)

This method is similar ro the method mentioned previously ax-
cept that the voltage reyulation is done aftel the signal is con-
verted to DC at the input of tha battery. Since this method
regulates output veltage of alternator after it is rectified, its
charging is precisely contrelled.

In order to regulate the current going to the headlight, there is
sometimes 3 resistor connected to the ground wire of the
regulatar/rectifier through a switch. Since the charging coil
powers the headlights as well, the headlight flickers snd dims
when the output of tha charging coil is shorted to ground
through the SCR. This happans bacause when the ground wire
of the regulator/rectifier is connected to ground, the rasistance
AB becomes lgss than AC, thus less current is diveited to tha
headlight. In ordar to keep current flowing to the headlight
steadily. aresistor, whose value is greater thanresistance bet-
ween AC, is placed batwaan AD.

ISCR switching regulation/AC regufatar built in typel

This type is used for models with small displacement engines.
Unlike the type above, the SCR is usaed for switching and the
2D (2ener diode! is used for voltage regulation.

The output of the altarnator goes to the gate of SCR1 via the
DC voltage regulator. When the voltage at the cathode of the
SCR1 is less than the voltage at the gate, it is turnad ON and
thus SCR1 conducts current to the battery. When AC output
of the alternator changes from the positiva to negotiva, tha
gote voltage of SCR1 becomes zero, hence turning OFF the
SCR1 and cutting off the negative signal to the battery.

The output voltage is ragulated by the ZD1 and the ZD2 which
turns ON tand shorts to groundt when the output voltage of
the charging coil increases beyond a specified value.

The regulator mav overcharge the battery if the ground wire is
broken or if there are poor connections at the terminals.

YOLTAGE |
‘DETECTING i

[

L __
VOLTAGE
_REGULATDHI T

REGULATOR; |

RECTIFIER |

A .

-~ \/
HEAD-

HEADLIGHT
SWITCH

S]]}
"_C'H.

J
1

:;agtffon oc voLrace
LIGHT REGULAT®R
CATHODE
SCR1

y = T ; —_ D)

ALTERNATOR L BATTERY
GATE
ANODE

* 3 = 1

ALTERNAT®R BATTERY
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BATTERIES/CHARGING/LIGHTING SYSTEMWM

AC ragulator function:

Tha AC regulator regulatos the voltage to the headlight. Thus.
no resistor is requirad. When the negative outputef the charg-
ing call raaches a certain voltage, the AC regulator feeds cur-
rentto tha gate of SCR2 and turns it ON. The SCR2 is shosted
and a negative current to the coil reguiates its output voltage.

Since the negative output voltage of the cherging coil is nat
used for charging the battery, tha AC regulator has no effect
on charging the battery.

However, since when the negative output of the coil is cut off
the headlight voltage is also cut off, the AC regulator regulates
the output voltage to tha headlight.

Single Phase. Full-Wave RectHiers
This type is used on medium engine displacement models.
Compared to the half-wave rectifier, the full-wave ractifier is

more efficient in using tha alternator output for charging tha
battery.

In order to convert the AC output of the alternator to DC, the
diodes are arranged as in the nght diagram, inside the
reqgulator/rectifler. When tha alternatar is pasitive the current
flowsthrough @1 -+ battery — D2 == and when tha alternator is
negative the current flows through D3 — battery —~ D4 shown
by the white arrow and black arrow respectively.

In this way, the AC output of the alternator is converted to a
DC waveform. This circuit is called the full-wave rectifier and
is distinguished from the half-wave rectifier.

Similar to the single phase holt-wave rectifior, the full-wave
rectifier has a battery voltage feedback method and internal
voltage feedback method. The circuit at night uses the battery
voltoge feedmack method.

WAVEFORM OF B

AWE FORM
Inl=AW,

CUT aFF
¥

@J £ac rEGULATOR |
SCAz
b

-
<=
i}
it | -
RATTERY

* ’
v AvlE

- TATION

REGULATOHIRECTIFIER

|
I ——
|
|
!
IGNITION SWITCH
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BATTERIES/CHARGING/LIGHTING SYSTEM

AC Regulator

Most medium angine displacement maotorcycles have indepen-
dent lighting and charging coils. For these madels, the lighting
coil has its own independent AC regulator. The regulstor
detects the AC voltage of the lighting coil inside the
regulator/rectifiar and shorts out all excessive output.

There are regulators which regulate both positive and negative
outputs and ones which regulata negative output only.

Since these regulators have lighting and charging coifs that
operate independently, even if one of the coiis does not work,
the other is not affected.

Triple Phasa Full-Wave Raectifiar

This type is mainly used in medium and large engine displace-
ment modsels. The rectifier is connected directly to the three
phasae alternator. This circuit has no lighting coil but instead,
the battery feeds DC current to the lighting system.

The rectilied waveform of the triple phase AC output is more
stable than the single phase AC type.

Triple Phase Full-Wave Rectifiers With Field Coils

This type regulates the alternator output by the current flow-
ing through the field coil. The regulator/rectifier has a voltage
regulator for the field coil. The voltage regulator detects the
voltage at the battery and feeds current to the base of tran-
sistor, turning it ON. When the transistor is ON, the battery
feeds current through: ignition switch — field coit — transistor
— ground. The field coil magnetizes the rotor, and the alter-
nator generates power,

When the alternator reaches a certain voltage, the voltage
regulator turns off the transistor and cuts off currant to the
field coll, hence the alternator stops generating power,

LIGHT SWiTCH
=

4 REGULATOR \\\‘ﬂ
| -
| !
' b
| VOLTAGE
I REGLILATOR i%z
| ! [
LIGHTINGI !
CoiL L .
F—b—————— - .,1GNITION
| i :SWITCH
o :
5 + ] -
g I 1 l/ %
R D05 oy ‘ g
|
£ A o
ALTERNAT OR: o W 3 "L_j—‘
| e
[ W
f iVOLTAGE 4 -l

REGULATOR/RECTIFIER " REGULATOR

RECTIFI-

TRIPLE PHASE Ac CATION BC

IGNITION SWITCH

VOLTAGE REGULATOR
ALTERNATOR ™ =~ —— — —— ——n

1a, Qﬁiiﬁ ! \ ??;&ﬂﬂ
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I
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BATTERIES/CHARGING/LIGHTING SYSTEM

The voltage regulation is perfarimed by a high frecuency
ON.DFF cycle of the alternator. When tha 8C voltage of the
output waveform ts measured by a voltmarer, a value smaller
than the peak voltage is measured.

A broken wire tn the field coii in this type of system will resutt
inrnsufficient charging of altemator. If tha qreund wire of the
tiald coil wire is shorted to ground (transistor shortedi. the bat-
tery will be overchargadi.

CHARGING SYSTEM INSPECTION
LEAK TEST

Tum aoff the ignition switch. and disconnect the ground (—)
cable from the battery.

Connect an ammeter between negative (-] terminal and
ground cable.

With the Ignition switch off, measure the leakage current.

NOTE

+ When measuring current using a tester, sat it to a larga
range, and then bring it down the range to 3n appropriate '
level. Current flow larger than the range selected may -
blow out the fuse in the tester. !

+ While measuring current, do not tum the ignition on. A
sudden surge of current may blow out the fuse in the
tester.

If cureent leakage exceeds the standard value. a shorted circuit
is likely to extst.

Locate the short by disconnecting connections one by one and
measuring the current,

CHARGING VOLTAGE INSPECTION

NOTE

+ Be sure that the battery is fully charged before perform- '_
ing this test. The amount of current flow may change -
abruptly if not sufficiently charged. !
— For MF battery; use a battery whose voltage between

its terminals is greater than 13.0 V.

i — For conventional battery, use batteiy whose specific

: gravity is greater than 1.27 (20*C/88 F).

* + When the engine is startad using the starter mator, a
large amount of current may flow from the battery tem-
porarity. Use the kick starter to start the engine for
models equipped with both a starter motor and a kick

' starter.

OM ' OFF an

-—MMETER

BATTERY (=] TFRMINAL

GROUND CABLE
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BATTERIES/CHARGING/LIGHTING SYSTEM

After warming up the engine, replaca the battery with a fuily
charged battary.

Connect a multitester between the battery terminals.

Ien)
OIGITAL MULTITESTER 07411 -.0020000
Connect an ammetar batween the terminals of the main fuse.

NQTE

*» If the probes ars connected in reverse order. the

1 registered current flew direction when charging and
discharging the battery will baraversed as wall. Refer to
the Model Specific manual for proper connection of tha
multitester,

* Use an ohmmater that registers both positive and
negative current flow. An ammater which registers in
only one diraction will measura OA for discharging.

NOTE

i + $8e careful not ta short any wiraes.
i

i = Although the currant could be measured when tha am-
meter is connected between the battery positive ter-
. minal and the positive @cable, a sudden surge of current
i to the starter motor could damage the ammeter. Always
| use the kick starter to start the engine.
* Always turn tha ignition eff when conducting the tast.
Bisconnecting tha ammeter or wires whean currant js
flowing may damage the ammeter.

For models with no tachometer, connect an engine
tachometer.

Turn the headlight ON fHi beam) and start the engine.
Gradually increase the engine speed and measure the charging
voltage at tha specified rpm.

NOTE

+ |f tha charging current and voltage rneasurements ara
normal when the battary is replaced with a new battery,
it is fikely that the onginal battery’s eftactive life span
has passed.

DHiElTAL MULTITESTER 1
AMMFTER
& &8
FUSE
= & ?;- ,ﬁ TERMINALS |
MAIN FUSE
OMNMECTOR 7
¢ RECOMMECT  FUSE
TERMINALS

ETARTER
RELAY
SWITCH
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BATTERIES/CHARGING/LIGHTING SYSTEM

For the following conditions, the sreblem is most likely related
to the charging system. Follow the steps in the trouble-
shooting chart.

{0} Charging voltage fails te increase beyond battery terminal
voltage and charging currentis in the discharging direction.

{Z) Both charging voltage and current greatly exceed tha stan-
dard value.

For conditions other than the ones mentioned above, the pro-

blem is most likely associated with an area other than the

charging system, conduct the following inspection and follow

the troublashooting chart.

1) Standard charging voltage/current is reached whan the
engina rpm exceeds the specified rpm.

« Excassiva electric load due to tha use of light bulbs beyond
the specified rating.

+ The ceplacement battery is old or underrated.

{2 Charging voltage normal but chargird current abnormal

* The replacement battery is old or underrated.

= Tha battery used was undercharged or overcharged.

* Blown out ammeter fuse.

*+ Incorrect connection of ammatar.

73 Charging current r.ormal but charging voltage abnarmal

= Blown out voltmeter fuse. (Check for faulty fusa by O @
adiustmenti

REGULATOR/RECTIFIER INSPECTION

Service according to the troubleshooting chort.

Since the regulator.rectifier is an electrical component using
semiconductor davices. the component itself is not servicad.
Instcad. the connector on the reguiator/rectifier is checked.

Inspect tho regulator/rectifiar at the terminals of each
connector.

REGULATOR/RECTIFIER

!
I3
REGULATOR/RECTIFIER CONNECTOR
(WIRE HARMESS SIDE)

REGULATOR/RECTIFICR CONNECTOR
(WIRE HARNESS SIDE)

REGULATOR/RECTIFIER

) |
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BATTERIES/CHARGING/LIGHTING SYSTEM

Items (wire colors)

Inspection

Bat.ery wireired/white or red)

Check that there is voltage between battery line (+) and ground line.

Ireler to Model Specific manuall_l _

Ground wire {green) Check contlnultv between ground and frama.

Voltage detection line tblack) Check that thara is battery voltage hetween voltage detection line 1+J and
{axternal voltage detection typei ground W|re when the ignition JS ON

Charging coil wire Check that the resistance of the coul is within the specmed range.

Charging/lighting coil wire

Check that the resistance of the coil is wnhln the specified range. iEacausH
{refer to Model Spacific manuall the lighting gystem effects the resistance value, folfow the steps below.)

]

For the charging/lighting coil icharging and lighting shared by
a single coilj, disconnect the output connector when measur-
ing rasistance. The headlight resistance will be includad in the
ohmmeter meesurement it the connector is not disconnected.
(if the headlight connector is connected, the ‘measured
resistance will be smaller, because the resistance ol the
headlight is connected in parallel.)

* For lighting systams whose headlight connector is con-
nected to aresistor when the headlight is turned OFF, either
disconnect the handlebar switch connector or disconnect
the lighting output line of the alternator. {Refer to diagram
atright.)

* fFor lighting systems that have a headlight ON and OFF
switch, jJustturn off the headlight switch. [Refer to diagram
at right.}

+ Disconnect the auto-bystarter connector if applicable. {See
diagram at right.)

If there is an abnormality in the diagnosis above, check the

lollowing:
+ Battery wire -* Broken wire harness {rapair or replacel
« Ground wire — Broken wire harness {repair or replace}
+ Charging coil wire (charging/lighting coil wire)

— Check the charging coil (charging/lighting
coil) of the alternator

If the resistance value of the alternator is normal (ia the
resistance value measured by tha above method is different
from the alternator rasistance), check for a broken or shorted
wire harness between the regulator,rectifier and alternator or
for poor connection at alternator conhector.

CONNECTOR

OHNLEIER [Disconnected)

HEADLIGHT

SW'TCH CONMECTOR

HEADLIGHT

RESISTOR CHARGING/LIGHTING C®IL

REGULATOR/AECTIFIER

HEADLIGHT
SWITCH (OFF}

COMMECTOR

EYSTAHTEFi
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BATTERIES/CHARGING/LIGHTING SYSTEM

UNIT INSPECT!ON

frovided that all inspections on tha wire harnass side are nor-
mal and there are no loose connections at the regulator/rec-
tifiar connector, inspect the regulator/rectifier unit by measur-
ing the resistance betwaen the tarminols. (Refer ta Model
Specific manual lor specific data.)

NOTE

’7* Resistance value will not be accurate if the probes touch

! your fingers.

I = Use the following recommended multitester.

+ Using another manufacturer’'s equipment may not allow
you to obtain the specified values. This is due to the
characteristic of semiconductors, which have different
resistance values depending on the applied voltage.

SPECIFIC MULTITESTER:
— 07411—-0020000 (KODWA Digital type)
— KS—AHM—32—-003 (KOWA Digital type; USA only)
-- 07308 -0020001 (SANWA Analogue type)
— TH—5H (KCWA Analogue type}
+ Select the following range.
SANWA Tasver: kQ
KOWA Teater: x 100 {}

+ An old, weak multitester battery could cause inaccurate
ronadings. Check the battery if the multitester registers
incorrectly.

* When using the Kowa multitester, remember that all
readings should be multiplied by 100,

Replaca tha regulatar/rectifier unit if the resistance value be-
tween the tarminals is abnormal.

HEADLIGHT VOLTAGE INSPECTION

Regulator/Rectiller With Built-in AC Ragulstor:
For a regulator(rectifier with a built-in AC regulator, measure
the headlight lighting voltage.

CAUTION

+ Failure to measure the headllight voltage may lead to |
plactrical damage of lighting components,

REGULATOR.-RECTIFIER

HEADLIGHT

If the model is not equipped with a tachometer. connect an
engine tachometer,

Remeve the headlight and start the engine.

Turn the headlight on Hi-beam.

With the headlight wires still connected, measure the
headlight lighting voltage between the terminals connected to

blue {+) and green {—) wires.

Gradually increase the engine speed and raad the voltaga at
the specified rpm.

Refar to Model Specific manual for service data.
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BATTERIES/CHARGING/LIGHTING SYSTEM

Select the AC range on your multitester. IAC current flows to
the headhghil.

Use the specified multitester. The measured headlight-
regulated voltage may vary depending on the multitester used
because of the chalacterstics of the output waveform.

SPECIFIC MULTITESTER:

— 07411—-0020000 {KOWA Digital type)

— KS—AHM-32-003 [KOWA Digital typa: USA only)
— 07308—-0020001 [SANWA Analogue type}

— TH—BH [KOWA Analogue type)

Resistor Inspection
For models with headlight resistor or an auto bystarter,
measure the resistance of the resistor.

AC Regulator Type:

NOTE

i« This saction axplains tha inspaction procedures for
models which have an independent lighting coil powar-
ing the headlight system,

- For models with combined lighting and charging coil,
refer to the reguiator/rectifier inspection sactian.

For maodels not aquipped with tachometer, connect engine
tachometer.

Remove the headlight as shown, start the engine, and switch
the headlight on Hi-beam.

With the headlight wiras connected, measure the headlight
lighting voltage between the blue {+) and green {-] wire
tarminals.

Increase the engine speed grodually and read the voltase at the
specified engine rpm. Refer to the Model Specific manual for
service data.

Select the AC range on your multitester. (AC current flows to
the headlight).

Use the specifiad multitestar. The measured headlight-
regulated voltage may vary depending on the multitester used
because of the characteristics of tha output waveform.

SPECIFIC MULTITESTER:

— 07411-0020000 (KOWA Digital typa)

— KS—AHM—32—-003 (KOWA Digital type: USA only}
— 07308-0020001 (SANWA Analogue typel

— TH—5H (KOWA Analogue type)

RESISTOR

HEADLIGHT WIRES
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BATTERIES/CHARGING/LIGHTING SYSTEM

+ |f the headlight lighting voltoga is abnormally high, ¢check
the alternator connector and the glternator unit,
If there is no headlight lighting voltage, check the following
areas.
= Loose or poor contact at a connection in the lighting
circuit.
» Continuity test for dimmer switch.
= AC regulator.
» Lighting coil in tha alternator.

AC REGULATOR INSPECTION

After checking that tha connectors have no loose or poor ¢con-
nections, inspect the alternator unit by measuring the
resistance between the terminals. (Refer to the Model Specific
manual for service data.l

NOTE

your fingers,

*+ Use tha following recommended multitester.

+ Using onothar inanufacturer’s equipment may not ailow
you to obtain the specified values. This is due to the
charoctaristic of semiconductors, which have different
resistance values depending on the applied voltage. :

* Resistance value willnotba accurate if the probes tﬂuch—‘

SPECIFIC MULTITESTER:
— 07411—0020000 (KDWA Digital type) .
— KS—AHM—32—003 (KOWA Digital typa: USA only} ;
— 07308--0020001 (SANWA Anslogue typel I
— TH—5H (KOWA Analogue type)

» Saealect the following range.
SANWA Tester: k2
KOWA Taster: x 100 ?

* An old, weak multitester battery could cause inaccurate
readings. Check the battery it the multitester registers
incorrectly.

* When using the Kowa muftitester, remember that alt
readings should be multiplied by 1@e,

|f the resistance between the terminals is out of standard
value, replace the regulator with a new one.

A8 REGULATOR
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BATTERIES/CHARGING/LIGHTING SYSTEM

ALTERNATOR

CHARGING (CHARGING/LIGHTING) COIL
INSPECTION

NOTE

* |t is not necessary to remowve the allernatar from the |
angina, |

Disconnect the alternator connector and check continuity be-
tween the wires.

{A} For singla phase coils whose end is grounded. measure the
resistance between output line and ground. (If the
measurad value is not correct, check tha continuity be-
tween stator ground wire and ground, and between
ground wire of alternator cover and ground.}

18) For coils with two output lines, measure resistanca be-
twaan tha two linas. Check that there is no continuity bet-
wean engine ground and the output linas,

{C) For single phase. combined charging/lighting coils,
measure the resistance at the charging output line and at
fighting output line.

(D} For three phase coils, measure resistance between each
output line, and check that there is no continuity ketween
each output line and ground.

If tha resistance values are much larger (e0) than the specified
value, replace the stator.

If measuramants ara only slightly off the specified value. the
stator may not need to be raplaced.

Check other areas and decide if replacement is required.
STATOR REMO VAL
Remove alternator cover. Watch for oil spilling out.

Hold the flywheael rotor with a holder and remova rotor bolt.

UNIVERS AL HOLDER 07725-0030000 or
ROTOR HOLDER 07725-0040000
CAUTION

« Choose tha corract holder. Using the wrong tool may
damage components, Hefer to the Modal Spacific
manual for the correct halder,

HTY L

()
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BATTERIES/CHARGING/LIGHTING SYSTEM

Inseit flywheel puller into the rotar and remove the rotor,

T OTOGL I
FLYWHEEL PULLER 07733—0010000 or
ROTOR PULLER 07733—0020001

Toremove the rator, screw in the attachment, hold it securely
with a wrench, and then screw in the puller shaft.

CAUTION

* Strong hammering on the puller shaft may damage the
rator.

+ Always use a holder and a puller to remove the rotor. Do
not try to remave the rotor by hammaearing directly on it.
The crankshaft or components could be damaged.

Remove the woadruff key with care net tao lose il.

STATOR REMOVAL
Discunnect the alternator connector,

Remove tha bolt or screw on the alternator cover or engine.
Remove the stator.

Stator bolts are often securad with lacking agents. For this
reason, use an impact drivar.

AT TACHMENT ]

FL¥YWWHEEL PLILLER |

; . RDTORPULLER

WOOBRUFF KEY

<

&)

CRAMKSHAFT

STATOR
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BATTERIES/CHARGING/LIGHTING SYSTEM

STATOR INSTALLATION

Note the direction af stator, and install the statur on the
crankcase.

Apply a locking agent to tha bolt (or screw) threads and
tightan 1t to the specified torque.

CAUTION

+ Uf the stator bolt becomes loose, it may come into con- |

tact with the rotor and cause damage.

Route the stator wire correctly on the crankcase cover.

NOTE

* Route tha stator wirg 5o that it does not come into con- .
tact with the rotor, .

= Ifthere is a wire clamp or clip. secure the wire with it,

* Apply sealant to the grommet groove to prevant Qil ¢r |
water leakage.

ROTOR INSTALLATION
Clean the taperad portien of the crankshaft.

If the rotor is installed with dust or dirt en the taper, the taper
will not maka sacura contact with the rotor and there will be
excessive force on the woedruff key.

Insert the woodruff key into the key groove in the crankshaft.

Sat tha rotor groove to the woodruff key and install the rotor
on the crankshaft.

Tighten the rotor bolt {or nut) with vour fingers.

CAUTION
+ Before installing the rotor, check that no nuts orbolts are
magnetically attached to tha rotor. installing the rotor
with anything attached to it could damage the stator
coll.

Hold tha flywheel rotor with a holder and tighten tha bolt (nut)
to the specified torQue.

VY STATOR

ETATOR

WOHODRUFF KEY

CRAMNKESHAFT

HOLDER (Use the same haloler used
to remove Totor bolt)

w
1

e R J| g {E\r-_‘? "_—_-.-.’_::h
—— J
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BATTERIES/CHARGING/LIGHTING SYSTEM

Befere bolting on the crankcase cover, check that the wires
are not pinched.

Instail tha crankcase cover onto tha engine.

CAUTION

+  Usa the crankcase {white metallic} ground bolt to ensure
continuity batwean the engine and crankcase cover. {All
othar crankcase boltsare black.! The whita bolt must be -
groundad properly to allow the alactrical syetem to
operata normally,

NOTE

« Forreassembly. Install the white metaliic bottin the case
hole with the unpainted seating surface.

“Wire should not be pir;ched

T

WHITE METALLIC BOLT

Date ol Issue: Sap., 1988
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23. IGNITION SYSTEMS
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SERVICE INFORMATION
GENERAL

@ Follow the steps described in the troubieshooting flow chart when sarvicing the ignition system.

® Tha COI unit and transistorized ignition systam use an electrically controlled ignition timing system.

No adjustments ¢an be made to tiie ignitien timing.

For multi-cylinder angines. a rough diagnasis can be made by idantifying the cyfinder whose spark timing is incorrect.
® The CDI unitand the transistorized unit may be damaged if dropped. Also. if the connectoris disconnacted when currentis
flowing, the excessive voltage may damage the unit. Always tum off the ignition switch before servicing.

A faulty ignition system is often related to pootly connected connectots. Check thosa connections before proceeding.
For madels with an electric starter. nrake sure the battery is adequately charged. Using the starter motor with 3 weak bat
tery results in 0 slower engine cranking speed as wel 8s a weak spark at the spark plugs.

Use spark plugs of the correct haat range. Using spark plugs with an incorrect haat range can damage the engine.
Refer to chaptaer 2 for servicing spark plugs.

TROUBLESHOOTING

The diagnostic stcps presented hare are general methods of troubleshooting the CDI and transistorized units.

The steps and methods used in diagnasing may differ dapending on each model. Rafer to the Model Specific service manual
for details concerning the ignition system.

No spark at spark plugs. (COI unit)

Reaplacs with known good spark plugs, conduct
| the spark plug test.
= r

NO SPARK

SPARK ——= . Faulty plugs.

Check ler poorly connected or loose spark plug

wires. |f loosa, screw spark pfug cap securely in-

to the spark plug wire.
NO SPARK

_ N E
+ Check for loose or poarly connected CDI unit. '*SPAHK--—-- Poorly connacted CD} unit connector.

Correct it and conduct the spark plug tast again.

SPARK-----s « LoOse wires.

NO SPARK

l

cont'd
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IGNITION SYSTEMS

corr’d

Disgonnect COl unit connector and check
reldted circuit at the connectot.
Measure resistance of the sacondary coil (see

TR/CDI'' tester (except USA).

L NORMAL —e Check the COI unit performance with '‘FULL- '

[ poge 23-13|- _ e . - T |
ABNORMAL NOH!MAL ABNORMAL
L — ! « Foulty CDI unit.

" Chack companants individually. i ¥ - . .

Compare results with the measured value Check ignitien cotl using ''FULL-TR/CDY"* tester

above. ‘ [except USA).

NORMAL (If mea!suremems dilfer} ABNORMAL NO !SPAHK
[Same measure-
+ Poorly connected component connector. mentst + Faulty {or shorted) ignition coil.
+ @roken wire harness between unit and
compohent. * Faulty related components.

No spark at all piugs. (Faulty Input system) <Transistorized ignition system>

It there is no spark at all plugs, the problem could be at the input of the ignition system Ipulse generator, power supply circuit
of the unit. spark unit,

Check for loose or poorly connected spark unit :
P v P —— ABMNORMAL —s=r Poorly connected cennector.

. Gonnactor.

NORMAL
¥

Check if battery voltage is measured between

input line {for the battery) and ground wire of the - . ) . )
spark unit with the ignition switch ON and the NO VOLTAGE- Zaulkty |gn'|t|orr: switch or engine stop switch.
ending stop switch at RUN. roken wire norness

I
BATTERY vou:ce MEASURED

Measure pulse ganarator resistance at the con. ——ABNORMAL —| Check the pulse generalor |see page 23-161.
nector.

I
| NORMAL ABNORMAL

NORMAL
) *  Faulty pulse
R - tor.
["Check the spark unit using “FULL.TR/CDV" generator
. tester {except LISA). = Loose or poorly connectad connectors.
' * Broken wire fxetween pulse generator and unit,
ABNORMAL

« Faulty spark unit.

Date of Issue: Sep., 1968¢
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IGNITION SYSTEMS

No spark at either ignition group. <Multi-cylinder transis:torized ignition system>

+ |f there is no spark at eithar group, the prehlem is suspected in the prmary coit side of the ignition system. %i.e. ignition cail.
unit and ignition ¢aii ¢ircuit.). Howavar for modals with sevaral spark uniis where each fires its own group, faulty input
components are suspected. Chack input components described on the previous page.

« Ignition group is determined by the type of engine. Refer to Medal Specific manual fer details.

Discennect ignitien cuil and check the coil (see

Canduct spark test on the geed ignition coil. I——EF‘AHK—-F

page 23.12},
. r - I
NORMAL ABNORMAL
NO CHANGE t 1
INo spark at either group) + Poorly centact of » Faulty ignition coil.
primary coil wire,
; ) L . - - T COF
i Measure resistance of the ignitien primary coii at ouT . .
i the spark unit connector ——STANDARD —- Poor contact f primary coii wire.
|— - |:- - — VALUE « Broken wire between ignition coil and unit.
NORMAL
Measure resistance of tha pulse generator at tha | TOAJJD?\F;D M::_as_:'e the reSIStanczesoflstTe pulse generator
spark unit connectar. —*| Individuatty ’[see page £23-15.
VALUE Compar_e with previous results.

| s
NORMAL ABNORMAL

= Loose or poorly con- = Faulty puise
NORMAL nected cennectors. generator
 Broken wire he-

tween pulse

generoter and unit.

L

Check performance of épark unit w.i-th "FULL-.
TR/COI'" tester (except U.S.A.) lIsee page ; ABNORMAL —s==  Faulty spark unit.
23.7}.

MNa spark at one plug. {Trouble in secondary coil side) <Multi-cylinder transistorized ignition system;>

»  For models with independent coils for each cylinder, the problem is suspectad on the primary coil side. Rafer to the above
flow chart. (Mo spark at either igeition group

+  For double ignition cail {one caoil igmiting two gpark plugsl, faulty spark plug is most likely.

Replace (suspected bad spark plugs) with
known good spark plugs. conduct spark plug
test.

SPARK——e« Original spark plug no good.

Y
NO SPARK

Put the spark plug cap on and measura | . . L
rosistance of ignition secondary coil. NDRMAL—+| Cenduct spark test on good ign'l_t_]_on coil.
{see page 23-12}. i f -

—=

T ’ o SPARK
OUT OF STANDARD VALUE
Remove tha spark plug ca.p.ot spark plug-wire, OUT OF
and measure the resistance of the ignition [—=—STANDARD—®-. Ffaulty ignitian coil.
sacondary coil. VVALUE
——T ;
NORMAL

¥ .
» Poor contact of spark plug wire
«  Faulty spark plug wira er faulty spark plug cap

Date of Issue: Sep., 1388
© HONBA MOTOR CO.. LTD. 2 3‘3




IGNITION SYSTEMS

SYSTEM DESCRIPTIONS

Most motarcycles use electrically controlled ignition systems, These ignition systems can be dividod into two types, (Jeoen-

ding on how they operate.

Namaly, thara is the C®| and the transistorized type. Althaugh their functionis the same, the way they operate is differert. In
arder to service these systems, one neads to undarstand their wasic operation. Since both control their ignitien.systern, coms-
ponants electrically. there is no mechanical wear. and periodic msintananca and adjustment is unnecessary.

CDI

The term CDI is on abbreviation for ““Capacitive Discharge Ignition.'* The CDI preduces quick and stable secandary voltago
and is resistant to spark plug fouling. It is also dasigned to increase its secondary voltage as rpm incraases. The CDI is used

mainly on small engine displacement models.

Operating Principles

As the aiternator rotor turns, current is induced in the alter-
nator (exciter coilt. This current {ACl is fed to the CDI| unit with
avoltogs of 188 400 valts. This AC current is half-wave rec-
tified by a diodm and is stored in the capacitor inside the CDI
unit,

When the engine is turned off, the current induced by the ex-
citer coil is shorted to ground, thus cutting off current to the
capacitor and turning off the spark.

The capacitor cannot discharge until the SCR is turned ON.
The SCR is turned ON as the pulse generator sends pulses to
the triqqer circuit which, in turn, faads current to the gate of
SCR.

When the SCR is turned ON, tho capacitar discharges current
to the ignition primary coil. A high voltage surge included in the
secendary coil jumps the spark plug gap.

- a— IGNITION/ENGINE STOP SWITCH
r‘[ EF DIODE  CAPACITOR
- T a ,(f IGNIT1®N COIL
—w . !
T R R

-ia\ TRIGGER T
\\ E!/" "__E / .

=
/:l' |
EXCITER | SPARK
COIL (‘{

\ PLUG
THYRISTOR l
coluNiT L o L |

"]'Tﬁﬁ“.ﬁ—j|

CAPACITOR (Dischargel

| TRIGGER _j-r ‘—‘j: _J_

L lad
[LIRUN

Lr

) s

/8 |
GATE
L/ 1 signac A,

I

- — e A = <
PULSE GENERATOR ZT{{‘ RY IGN{TION
CURRENT COIL

SPARK PLUG WIRE

SPARK PLUG
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IGNITION SYSTEMS

Piinciple of Ignition Timing Advance
Another function of the electricalty controllad ignirion system is that the ignition timing advance (or retard| is controlied alac-
trically. This system requires no mechanical advance and has no machanical wear. The everall design eliminates penodic ad-

justments and maintenance.

This sectien explains the operating principles of the ignition timing advanve. The ignitien timing retsrd system operates un¢ier

the same principles.

The trigger circuit censists of 2 wave A and wave B gensrating circuit which conveits tho output from the pulse generator to
wave forms A and B, and an ignition timing selector circuit,

IGNTION COIL

L —— 1

|
|
I

COIUNIT
DIODE  CAPACITOR
EXCITER \ |
coIL | \‘): {
—— i
i U
L [wave a = ! -
“T| GENERATING] L | # ar B . ,
| Leimcui VOLTAGE ! |
| " comparron | | |
Hlwaves ! l |
g [ ] A — B
@g 1| [emeur T |
' |
= bopeem - il
PULSE IGNITION TIMING
GENERATOR DETERMINATION =

The puise generator produces positive and nedative valtage

GATE CIRCUIT

puisas when the rotor reluctor crosses the generator.

CIRCUT

ROTOR
h!

PULSE GENERATOR

©a

1] @]

- : ¥[

OUTPUT PULSE Of PULSE GENERATOR
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IGNITION SYSTEMS

The output from the pulse generator is converted into basic
waves A and B.

Basic wave A s unaffected sy engne speed and remains
constant,

Basic wave B changes its gradient as the engme spaad in-
creases ds shown in the right graph.

Tha ignitien timing determination ciscuit sends currant to the
gate of SCR when a nagative voltage pulse fram the pulse
generator is nput to the determination circuit or when the
wave A becomes greater than wave 8 The current to the gate
of SCR turns on tha SCR and ignites tha spark.

Since wave A remains constant and wava B changes its
waveform, as the esigine ratation Increases, wave B becomes
smaller than wave A. As the engine speed increases, the tin-
ing at which wave A Becomes greater than wave B advances.
When tha erigine speed increases abava N4, ignition timing no
longer advances because basic wave A is not inclined.

At N1, wave B is larger than wave A and thus ignition timing is
determined by tha negative voltage pulse from the pulse
generator.

PULSE GENERATOR QUTPUT

1h 11

WAVE
FORM A

IGNITION TIMING
DETERMINATICON -
CIREUIT QUTRUT

SCR GATE INPUT
HUGMITION TIMING

Ti1T: Tz Ta
CHANKSHAFT‘
ANGLE o y
350 100 !

(8TDC)  {BTDC)
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IGNITION SYSTEMS

DC-Col

The DC-CDI ignition system is basically a COl system except that the battery is used for the source, The DC CDI conteul unit
includes @ DC-DC convartat which ambvlifies the battesy vottage to about 228 V., which is then stored in tho capacitor, Except
tar the DC-DC convetter, the DC-CDI control unit is identicalto tha CDI unit. Compared to conventional exciter ceil-powered
COI, the DC-COI provides greater spark anergy at low rpm since the power source is staele battery energy.

COI UNIT IGNITION COIL
]— CAPACITOR-I
i I bpc-DC 1 iy I
i [ CONVERTER | ! i
) .
| | |2 = SPARK
I | F THYRiSTOR| = % PLUG
S | v~ | TRIGGER |
— BATTERY | |
L —l . |
e — —— —— e . —— e —— e — — —
) PULSE B - -
GENERATOR
TRANSISTORIZED IGNITION SYSTEM FULSE IGMITION  ENGINE STOF
GEMERATOR COIL SWITCH
The transistorized ignitionaystem also utilizes tha battery, hut o
its ignitien operation works differently. —_———|—————— -
Since the duration of time tha spark plug fires is longer than [
:jhatlof the COI, aAIargar ignitien system is wellaurted for large | |;:I;::"L|8N A0 IGNITION f
Isplacement engines. i R By
0 S s )] swicy |
b R | eaTTERY —_
_,r ¥ ¥ SPARK
PLUG
SPARK TRAMNSISTOR
LINIT = - = —

Operating Principles

The battery feeds current to the ignitien primary coil via the ig-
nitien switch and engine step switch when the transistor in-
side the spark unit is turned ON. This current is turned off
when the transistor is OFF.

When the engine is turned on, the pulse signal from the pulse
generator is fed to the ignition timing control circuit. The igni-
tion timing control circuit determines the ignition timing based
on the pulse signal and sends current to the base of transistor.

After current pulse flows through the primary coil, tho tran-
sistor is turned OFF and current is cut off ta the coil. At that
moment, an induced voltage on the secondary coil ignites the
spark plugs.

PRIMARY C@IL |
CURRENT

! -

=

PULSE
SIGNAL

BASE
CURRENT =

&, 1K

1| et

B n|l—-4:|||';||—o\~-T
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IGNITION SYSTEMS

As the engine speed increases. the duration of current flow i |
through the primary coil becomes shorter and thus the second- ?:i;;g?gim TO o
ary coii voltage does not go high enough, For this reasan, the DLJFIATIDN'
ignition timing control circuit controls the duration of current |
flow through the Ignition primary coil. IGNITION PRIMARY '™
COIL VOLTAGE [ F'I"
tGNITION SECONDARY TN
:C@®IL VOLTAGE
SPARK |

DIGITALLY CONTROLLED TRANSISTORIZED IGNITION SYSTEM

This system digitally controls the ignition timing by a microcomputaer inside tha spark unit and calculates theideal ignition tim-
ing at all engine speeads. It also has a fail-safe mechanism which cuts off power to the ignition coil in case the ignition timing
becomes abnormal.

The control unit consists of a distributor, a signal receiver, which processes the pulse signals from the pulse generator, and a
microcomputer which has a memory and an arithmetic unit.

The pulse generator rotor has reluctors which are irregularily spaced. When thase raluctors move past the generator, pulses
are fed to the spark unit. The number of reluctors and the angle between each reluctor differ depending on the number of
cylinders and their arrangement. The circuit below is the ignition system of a 90° V-type 2 cylinder engine.

{1) As the angins starts, a pulse signal from the pulse generator is sent to the spark unit.

(2) The signal receiver converts the pulse signal to a digital signal and it is fed to the microcompliter,

(3} A s the microcomputer receives the digital signal, it processes signals containing information on the crankshaft angle and
angine speed: The microcomputer then reads the information onignition timing, which is based on theengine speed. from
its memory, and determines the ignition timing. Then. the microcomputar sends current to the base.

(@) As tha current from tha microcomputer flowsto the base of transistor, the transistor is turnad ON, and ignites the spark
plug, identical to the transistorized ignition system,

ENGINE
PULSE GE'NERATOR STOP SWITCH |IGNITION SWITCH

ROTOR R, S

POWES
DISTR BUTOH

¥ MICRO-COMPUTER BATTERY _—
SIGNAL " ARITHOMET.C ] =
RECE|WVER %2 IGNITION
| MEMORY coi
PLLSE PARK
GENERATOR | L S PLUG
! .
samcUNT o = =
THYRISTOR —
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IGNITION SYSTEMS

SPARK PLUG

Due to the high voltage generated at the ignstion coil, sparks
jump across the center elactrode and side electrode of the
spark plug and ignite the fuel mixture in tha comhustien
chamber.

Use spark plugs of the proper size and heat range appropriate
for the engine, or the engina will not perform to its full poten-
tial and domage to the engine may accur.

Spark plug heat range
As the spark plug is constantly exposed to the angine combus-
tion gas, it is necessary to dissipate heat in order to keep the
spark plug at a certain temperature at which carbon deposits
are burned off.
The capacity of dissipating the heat is called "*heating value"’
or the heat range.
It 1s important to install the spark plug of the propar heating
value, becausa the combustion gas temperature varies accord-
ing to the engine type and driving cenditions.
« Hot type ...., Heat is dissipated slowly.
= Cold type ..... Heat is dissipated guickly.
+ Heating value is indicated by a number;

Smaller numbar ... Hotter type

Larger number ...... Colder type

If an improper cold type spark plug is installed. the sparks do
notjump across the electrodes as easily or it may contaminate
the plug with oil/gasocline.

if an improper hot typa is installed, it causes overheating er
preignition and may result in melted alactrodas and/er a hole in
the piston.

Optional spark plugs are often listed for the Honda
motorcycles.

Replace the plug with the optional ona whenever th= heating
value of the original plug does not comply with the driving
conditions.

There are several types of spark plugs, grouped according to
the heating value, thread diameter and construction, as shown
below.

Heat dissrpation

HOT TYPE

e

<Spark plugs of each heating valuo. or heat range.
based on heat dissipation>

p 5

COLD TYPE

Spark plug temperature (*C) -

Pre

%

b 1

ICantarn-
natien|
T Sroldering

Heat range of hot type and cold type

-igniticn ZOne

gt

r - Hot 'I.'ﬂ,'.;é hest range :
v

Caold typa heat range

Self-cleaning
zoneg

Oriving spaed (krmihl -

MGK plug MO plug
5] P A | E Ay X 24 | E = u | -3
-T_nrsnd duw. Remurk ’ Heating vaiL e ! Thraad slngen Remale Threed 0w f Heonn uplig | Tnresd langen T Ramaerk | Remark
A:19mm | P Pafcglan projected | 4 IHot typoi - E: 189 mm A, Z: Special tvpe M 16may | 14 IHat vpe) E:19mm P: Pareslarn rujsctyd | 9 intuales
8: 14mm v pe b "H127 i 5 Wiln cuppuc W:1dmm | 16 F: 12.7 mm tyde A N8 pluy goa
C: 10 nun | Fi: Ausistor spark plug| 6 wick ¥ 12mm | 20 L Spociol Plug .15 8.8 mm. i no
[: 12 mm 7 W: Narrowcenter U: y@mm | 22 M. RgmalOr punrk plyy | NErnber 1s usted,
B eluctrxle 24 ! S Porcolainnat 16 uALally In.
9 1Cald cype| | Kr Seca slecirada 27 1CeI0 tyuol yuisuied fvpe dicates chay 1na
| Wurmbear indicates L wien MU e vy in | g eptie @ T:nm
. the plug gap. H theside swc:repa
| BT 3A mm T
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IGNITION SYSTEMS

SPARK TEST

Remove spark plugs from tha cylinder head and connecr spark
plugs to the plug cops.

Ground the spark plug to the cylinder head and turn the igni-
tion ON. Check if 8 good spark occurs whila cranking the
engine with the starter.

A high voltage spark will appear at the gap of tha spark plug.

& WARNING i
+ Avoid touching tha spark plug to pravant electric shock,

For multi-cylinder engines, remove spark plug from each
cylinder,

For some models with the CDI system, there is a circuit within
the CDI unit dasigned to turns off the spark at low cranking
speeds (below 200—588 rpml. In this case, leava the spark
plug in the cyfinder head and try the spark test with known
good spark plug.

Same CDI units are designed to turn off the spark when the
transmission is at neutral or reverse position.

If the plug fires. the spark plug is good.

Nota that the plug is more difficult to fire in dense air than in
norrnal atmaospheric conditions,

Thus, avan though spark occurs under normal atmospheric
conditions, it may not occur in tha compressad cylinder
cnvir®nment,

For this reason, you should check that tha secondary coil has
sufficient voltoga by following the procedure that follows.
Attach a spark plug adaptor. Ground the black wire to the
engine and conduct the spark plug test.

If there is a spark across tha gap in the adaptor, the ignition
coil is good.

s oo
SPARK ADAPTOR 07GGK—-0010100

(Except USAI

If spark occurs across the spark plug gap, but no spark occurs
with the adaptor on, the secondary coil voltage is insufficient.

SPARK

PLUG

23-10
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IGNITION SYSTEMS

IGNITION TIMING

Warm up the engine.
Connect timing light to the spark plug wire.

For models with no tachometer, connect an engine
tachometer.

NOTE

+ Read the instructions for timing light and angine
tachometer before operating.

Ramova the timing hole cap from the engine (Refer to the
Model Specific manual for pasition of cap).

Start the engine and check if the following results are
obtained.

+ If the F mark on the rotor is aligned with the index mark on
the case at the correct idling speed, then the timing is
correct.

+ Increase engine speed by rotating the stop screw on the
carburetears.

Check if the F mark begins to move when the engine speed
reaches tha advance {or retard} start rpm,

However, this check cannot be done on models with a targe
ignition timing variation.

+ At full advance/retard rpm, the ignition timing is correct if
the index mark is between the two advance/retard marks.
However, because modaels with larga ignition timing varia-
tion cannot ba chacked this way, thara are no ad-
vance/retard marks on tha rotor for these models.

NOTE

» Formodels with no advance lor retard) mark, chack only
tha F mark position.

TIMING LIGHT

INDE:X MARK

F MARK

IDLE SPEED

F MARK ADVANCE MARKS

ADVANCE FULL ADVANCE
(RETYARDI (FULL RETARD)

Date of Issue: Sep., 1988
® HONDA MOTOR CO., LT®.
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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
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IGNITION SYSTEMS

Maasure resistance between the primary coil terminal and
spark plug wire.

Far double ignition coii. measure the raesistance between tho
spark plug wires.

If the resistance value is within the specified range, the ¢oii is
goed.

PERFORMANCE TEST (EXCEPT U.S.A))

Test the spark performance of the ignition coil, using the Full-
transistor/CDI tester.
Replace the coil if no spark occurs inside the spark adaptor.

Read the instructions for the tester carefully and conduct the
tests correctly.

The type of inspaction adaptor usad differs hom model to
model. Refer to the Model Specific manual for informatron on
tho type of adaptos requned.

CAUTION

+ The CDI unlt or tester could be damaged if thev were
connactad incorrectly.

Refer to the Model Specific manual for the connections of in-
spection adaptor (07508 —0010400! whose wires are con-
nected to the unit one by one.

COI SYSTEM
CIRCUIT INSPECTION

NOTE

= Far diagnosing the ignition system, follow the steps in
the troubleshooting flow chart.

+ Refer to the Modal Spacific manual for service data, wir- .
ing diagrams, and wire colors.

SECONDARY COIL
{WITHOUT PLUG CAPI

FULL-TR/C®I TESTER

SPARK ADAPTOR
07GGK—0010100

IGNITION
COiL

J

s an INSFECTION
ADAPTOR

*r / ’ﬂ“

CDI UNIT

Disconnect the connactor from the CDl unit and diagnose the
ignition relatead components by testing the connectors on the
wire harness side.

COlUNIT

——— | CONNECTORS
IWIAE HARKESS

Data of Issue: Sap., 1988
® HONDA MOTOR CO., LT®.
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IGN!TION SYSTEMS

Checking items at tha CDI unit connector

Checking itemn

Diagnosis

lgnitiun switch/Engine stop switch
wire [excluding DC-COH)

When the ignition switch is ON and engine stop switch at RUN. chack for con-
tinuwity between body ground and ignition switch wrirc.

Exciter coil wire
(excluding DC-COI}

Chack if the specified resistance value is obtained beTween by ground and
exciter coil wue

Pulse generator wira

Check if the spemfled resistance value is obtamed between body g:ound Emd
pulse 9generator wire.

Ignitian primary coll wire

Check if the specified resstanca valye 1% obtalned between body ground and
pnmarv coil wire.

Neutral, raverse, change switch
[for certain models only)

Chack fer commulty between ground and the wire corresponding to the
traf‘lstSS[On gear posmon

E Wire harness Battarv input IIne

(only lor DC-CDJ)

When tha ignition is ON and engina stop switch at RUN, check if battery voltage
appear between battery |nput ltne and ground wire.

Ground wira

Check for continuity between ground wire and body ground wira.

= If the above inspactions are nermal butthe spark plug still does not fire. the problem could be related to the COI unit or igni-

tion coil. Check the COI

unit or ignition coil using the CDiI/FULL-TR tester.

= If there is an anbnormal circuit in the abeve inspection. check all items first and then check each component individuallv.

PULSE GENERATOR INSPECTION

Disconnect pulse generater wire from the wire harness and
measure resistance of coil betwean the two wire terminals.

If the rasistance value is within the specified range, the pulse

generater is good,

If the resistance is far off the spacifiad range, replacethe pulsa

generator.

NOTE

» If the resistance value is slightly ofl the standard vatue, it
may not nacessarily have any effect on its function. In

I PULSE GENERATOR ]

this case, check all f the related components fer trouble

in other sreas.

For removal and replacement of pulse generator. refar to the

Model Specific manual.

23-14
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IGNITION SYSTEMS

EXCITER COIL INSPECTION

Disconnect the alternator from the wire harness and measure
the exciter coil resistance.

For engine ground type. measure the resistance between the
exciter coil output line and kody ground.

For exciter coil with ground wire, maeasure tha rasistance be-
tween the exciter coil output ling and ground wire.

If the resistanca value is within the specified range. the exciter
coil is good.

EXCITER COHL

11 the resistance value is far offtha specified value, replace the
stator with a new one.

NQTE

» |f the resistance value is only slightly off the standard
value, it may not necessarily hava any affect on its func-
tron. In this case, check all of the related components for
trouble in other areas.

CDI UNIT PERFORMANCE TEST (EXCEPT U.S.A.)
The CDI unitis checked by the Full transistor/CDI tester.
Follow the tester manufacturér’s instructions.

Refer to the Modal Specific manual for the type of inspection
adapter required.

AC 100 v
CAUTION f,—ﬁ_fr@

«+ Improper connectiens could damage the CDl unit ar
tastar.

= £= FULL TR/CDI
- TESTER
(Not available in USA}

For inspection adaptor, refer ta the Model Specific manual.

___S_witch ! Gf)od condition ' Bad c_on“c_jition I:ﬁ 'T;‘.L,;]
OFF | No spark — INSPECTION
P No spark v - COI UNIT ADAPTOR
EXT ' No spark Spark
ON1 : Spark No spark
ON2 ! Spark No spark

}f thare are any ‘Bad’ symptoms in the checks above, replace
the COIl unit.

Date of | : Sep., 1968
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IGNITION SYSTEMS

TRANSISTORIZED {GNITION SYSTEM

CIRCUIT INSPECTION

TESTER

NOTE

« Follow the steps in the troubteshooting flow chart for
servicing.

= Refer to tha Model Specific manual for service data, wir-
ing diagrams, and wire colars.

SPARK UNIT
CONMECTOR

Disconnect the connector from the spark unit and conduct ; A
thege tests at the connector. SPARK UNIT

Spark unit connactor Inspection itam

Inspection item Diagnosis

Power source input line Check if there is battery voltage betwesan the power sowrce input line and the ground lins
; when the ignition switch is *’ON’’ and engine stop switch is at *'RUN’".

Pulze generator col

Check if the resistance value betwsan the wires is in the specified ranga.

|gniticn primary coil Check if the resistance value betwaan the coil wire and body ground or ground wire is in
the specified range.

i Ground wire Check for continuity between tha ground wire and body ground.

» |f the above diagnosis reveals no abnormality, but the spark plus still will not lire, the ignition coil or spark unit could be
faulty. Check tha spark unit or ignition coil using a CDI/Full transistor testar.
» |f the sbove dingnosis indicates a faulty circuit, check all circuits, then check each of the componants individually,

PULSE GENERATOR INSPECTION
’ﬁfjl CONNECTOR

Disconnact the pulse generator from the wire harness and
measure the resistance between the wire terminals.

The pulse generator is good if the resistance value is within the
specified range.

Replace the pulse generator if the value is far off the specified
range.

TESTER
NOTE

| = [If the resistance value is only sfightly off the standard I | PULSE GENERATOR
' value, it may not necessarily have any effect on its func-
tion. In this case. check all related components for trou-

! eas ;
l_.._ble I ather ar . |

Refer to the Model Spec'dic manual for removal and replace-
ment of pulse generator.

Date of Issuo: Sep., 1988
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IGNITION SYSTEMS

SPARK UNIT PERF@RMANCE TEST
(EXCEPT U.S.A)

Use the ""Fuii-TR/CDI'" tester to test spark unit performance.
Follow the tester manufacturer’s instruction.

Refer to the Model Specific manual for the type of inspection
adaptor required,

CAUTION
* Improper connactions could damzge the CDI unit or |:
tester.
__Ewitch i Goed condition | Bad conditien
OFF No spark : — -
F ' No spark ] ——
EXT No spark Spark
ON1 Spark No spark
ON2 Spark No spark

For digital-controlled sperk unit, use spark adaptor
(@7508—0813600),

Select the proper position for the selector switch before
testing.

T

Selector Item

IG Coil Selector | Number of i9nition coil

P. Selector A Pulse signal No. (Refer to Model
Specific manual for switch paosition)

P. Selector B Firing interval (No. of cylinder}
“*1°": 2, 4 cylinders
“*2': 3, 6 cylinders i

FULL-TR:CDI TESTER
Ml available in USAI

INSPECTION ADAPTOR

IGNITION
(o{o]]N PULSE
SELECTOCR SELECTOR A

23 34 5
1 8- 2.1T. 8
1 7

INSPECTION ADAPTOR SWITCHES

SPARK UNIT

PULSE
SELECTOR 8

1

&

2

Date of Issue: Sep.. 1988
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24. ELECTRIC STARTER/STARTER CLUTCFH

:] SERVICE INFORMATION 24-1 CLUTCHSWITCHDIODE INSPECTION 24-8

- TROUBLESHOOTING 24-1 STARTERCLUTCHINSPECTION 24-8 |
STARTER MOTOR 24-3 STARTER PINION INSPECTION 24-9 |
STARTER RELAY SWITCH 24-6

SERVICE INFORMATION

Always turn the Ignition awitch OFF before servicing tha starter motor. The motor could suddenly start, causing sariul-lﬂ—l
injury. !

® Refer to the Modal Spacific manual for removal and installation of the starter motor.

® A weak battery may be unable to turn the starter motor quickly enough, or, supply adeqQuate ignition current.

® |t the currant is kept flowing through the starter motor to turn jt while the engine will not be cranking, the starter motor
moy be damaged.

® Fernedels with a centrifugal clutch, incorrect adjustment of the brake I1ght switch couid prevent the starter maotor from
operating.

TROUBLESHOOTING

Starter motor turns slowly.

* Low spacific gravity in battery (or Dead battery).
+ FPeerly connected battery terminal cable.

+ Poorly connected starter motor cable.

+ Faulty starter motor.

+ Poorly connected battery ground cable.

Starter motor turns, but engina doag not turn.
+ Starter motor is running backwards,
Brushes assamblad improperly.
— Case assempled improperly.
— Yerminals connected improperly.
+ Faulty starter clutch.
» Damaged or faulty starter pinion.
« Damaged idler gear or reduction gear.
+ Breken starter metor drive chain,
+ Faulty starter clutch.

Starter motor relay ‘‘clicks’’, but engine does not turn
over.

- Crankshaft does not turn due te engine problems.

» Excessive reduction gear friction.

+ Faulty starter pinion engsgement.

Dote of Issue; Sep.. 1988
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ELECTRIC STARTER/STARYER CLUTCH

Starter motor will not tum.
* Check for a blown out main or sub fuse bcfors servicing.
* For modals with a centrifugsl clutch, check that the brake light switch is correctly adjusted.

T : e - K inal to tt
With the ignitien switch “ON" and engine stop Connect the starter motor (4| terminal g

switch at ““RUN’’, check for a “’click’’ sound CLJCKS—O :]Bat €ry posnllve terminal. fl do -
from starter relay switch, ecause a large amount of currant flows. do
. __ : S not use thin wiras|

Starter motor turns Startet motor
does not turn

= Loose or discon- » Faulty starter motur.
nected wire or
NO CLICK cable.
» Faulty starter relay
switch.
(For oparation
check, see page
246},

Disconnect starter' relay swn(?h connector, and NO CONTINUITY+« Faulty neutral switch.
check the relay coil ground wire, \
s . {Appropriate model only}

+ Faulty clutch switch.
{Manual clutch model only!
+ Faulty starter switch.
{Centrifugsel clutch model only)
+ Loose ot poor contact at connector.
+ Open circuit in wire harness.

CONTINUITY

Connact the starter Telay switch connector.
Measure the starter relay voltage at the starter — NO VOLTAGE~e-- Faulty ignition switch.
relay switch connector. « Broken starter switch wire.
T {(Manua! clutch model only}
* Faulty brake light switch.
VOLTAGE APPEARED {Centrifugal clutch model only})
« Loose or poor contact at connector.
- Open circuit in wire harness.

Check the starter relay operatior. }— NORMAL——se- Loos# or poor contact at starter relay switch
” connector.

ABNlORMAL

Faulty starter relay switch.

Date of Issue: Sep., 1988
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ELECTRIC STARTER/STARTER CLUTCH

DISASSEMBLY
Before disassembiing the starter motor mark the position of
the case and cover so the starter can be assamiled correctly

later.

Remove the starter motor case screws and remove the cover.

NO®TE

"« For models with shims between the armature and cover.
record the tocation and number of shims. .
* Record the order so the parts can be instalted correctly '
later. |

IMDEX MARKS

MOTOR COVER

SCREWS

INSPECTION

Check for continuity of the starter motor case.

= Between cabla terminal and case: normal if no continuity.
- Between cable terminal and brush (black wirel: normal if

there i1s continuity.

If abnormal, replace with a new one,

Measure the brush length.

Replace the brush if it is worn beyond the service limit,

Check for centinuity between @ and @ terminals of the brush

| ISR [ R,

Cate of Issue: Sep., 1988
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ELECTRIC STARTER/STARTER CLUTCH

Careftully insert the brushes into the hrush holder.

CAUTION

| + Tha sliding surfaces of tha brushes can be daraged if
|  they are not instaled propedy.

Apply grease to both ends of the armature shaft.

Push and hold the brush inside the brush holder, and insert the
armature through the brush holdar.

When inserting the armature into tha case. hold the armature
tightly to keep tha magnet from pulling the armature agajnst

the case.

CAUTION

. The coil ma.f be damaged if the magnet pulls the ar- .

matura against tha casza. !

Insert the shims in the ¢orrect order to the armature shaft |For
applicable modals only)

Insert the O-ring. (For applicable models only)
Align the mark (that you mada earliert and install the cover.

CAUTION

"« When ir-lstalling tha covar, taka care to prevent damag-
ing the oit saal lip with the shaft.

Tighten the cover screws.

For starter motors that are mounted within a motor mount
hole, ¢heck for a damaged O-ring.

In order to prevent damage, greas¢ the O-ring.

Refer to the Model Specific manuel for installation.

CAUTION

» [Owartightening tha cable terminal nuts may cause the -

terminals to turn Inslde the starter motor. resulting in |
a serious damage to the inner connectors. |

ARMATLIRE

Align the tab and groove

BEARING

Date of Issue: Sep.. 1988
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ELECTRIC STARTER/STARTER CLUTCH

#Circuit B»
Measure the voitage between the green/yellow wire and
ground at the starter relay switch connector.

It battery voltage is measured when the front or rear brake are
applied, itis normal.

NOTE

» |f the brake light adjustment is incorrect, no voltage will
appear when the brake is ON.

Startar ralay switch ground line

<Circuit Ap

Disconnect the connector from tha starter relay switch and
check for continuity between the ground wire (green/redt and
ground.

It thara is continuity when the transmission is in neutral or
when the clutch is disengaged, tha ground circuit is normal. (In
neutral, there is a slight resistance dus to the diode.)

<Circuit B>
Disconnect the cannector from the storter relay and check for
continuity between the ground wire (yellow/red) and ground.

if there is continuity only when the starter switch is pressed,
the ground circuit is normal.

OPERATION CHECK

Apply battery voltage batween the two relay coil terminals.
Check for continuity between 8 (battery) and M ({rotor)
tarminals.

<Circuit A»
Apply battery voltage between yellow/red and green/rad

terminals.

If there is continuity between B and M terminals, it is normal.

COMNECTOR

GREEM;
YELLOW

STARTER RELAY
W TCH -

CONMNECTOR

YELLOW!
RED

STARTER RELAY SwWITCH

Date of Issue: Sep.. 1988
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ELECTRIC STARTER/STARTER CLUTCH

<Circuit 8>

When battery voltags is applied between the statter relay
green/yellow wire end yellow/red terminals, there should be
continuity between the red and rsd‘white terminals. The ter-
minals are distinguished by the corresponding wire color of the
wire hamess connector.

CLUTCH SWITCH DIODE INSPECTION

The purpuse of the clutch switch diode is to prevent reverse
current flow from tha neutral indicator to tha clutch switch.

» Fauity diode.— Neutral indicator turns ON when clutch is
disengaged.
» Loose connectrons at dioda terminal.
— Starter motaor does not turn when transmis-
sign is in neutral.

Check far continuity between diode terminals.
When.there is continuity, a small resistance value is measured.

« It there is continuity in one direction, the clutch switch
diode is goad.

STARTER CLUTCH INSPECTION

Rafer to Madel Spectfic manual for starter clutch removal and
installation.

Install the drivan gear into the housing.
With all parts assembled, check the starter clutch.

+ Check that the gear, or sprocket, turns smoothly in one
direction and locks up in the other direction.

Disagssemble the housing.

« Check the raller contact surface of the gear, or sprocket, for
damage. — Replace with a new one.

+ Check tha roller contact surface of the housing for damage.
— Replace with a new one.

+ Damage to roller. —- Replace with a new one.

» Deformation or damage to the spring.

— Replace with a new one,

STARTER
RELA&Y
SWITCH

CLUTCH SWITCH DIODE——=\ |

Turns in one direction
only.

HOUSING

ROLLER CONTACT | SPRING~ PLUNGER
SURFACE
““L"’ Lk—J 9\
e ROLLER

HOUSING

ROLLER CONTACT
SURFACE

24-8
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ELECTRIC STARTER/STARTER CLUTCH

For one-way sprag clutch, check each sprag. clutch housing,
and all inner partion contact surfaces.

Ahnormal wear or damage to sprag.
— Replace with 3 new ena.
+ Irregular movement of the sprag.
-+ Replace with a new one.
» Darnage to the clutch housing or inner portion contact sur-
face. —- Replace with a new one.

STARTER PINION INSPECTION

Refer to the Model Specific manual for starter pinion removal
and installation.

* Wear or damage to the pinion. reduction gears
— Replace with a new one.
= Worn jeurnals. — Replace with a new ene.

Check if the pinion gaar moves smoothly along the axis.
+ Pinion gcar does not move smoothly.
-» Replace with a new one.

CLUTCH HOUSIMG

OME WAY CLUTCH

REDUCTION
GEAR

PINION GEAR
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25. LIGHTS/METERS/SWITCHES

SERVICE INFORMATION 25.1 LOW FUEL INDICATOR 258
OIL PRESSURE WARNING LIGHT FUEL PUMP 25.9
{4-STROKE ENGINE) 262 e ADLIGHT BULE 2611
257 ROKE ENGINE) 26-2 SWITCHES 25-12
EANMOTORSWITCH J5.4  TURN SIGNAL LIGHTS 2516

| COOLANT TEMPERATUREGAUGE ~ 25.5 HORN 2517

| FUEL GAUGE 25.7

SERVICE INFORMATION

« Halegan headlight bulbs become very hot while the headlight is ON, and remain hot for a while after they are tumed
. OFF, Ea sura to lat them cool down before servicing.

_ - . —_—

Use a flame and heated water/coolant mixture for the thermo sensor inspection.

. = Keap all tlammable materials away from the flame. Wear protactive clothing, gloves and eya protection.

O M

+ Refer to the section 21 for the general service rules.

- This section covers the general inspection/service procedures of the lights, metars and switches. Refer to the Madal
Specific manual for tha location and arrangement of components on the model being serviced.

+ Note tha followings when replacing the halogen haodlight bulb.
— Wear clean gloves while replacing the bulb. Do not put finger prints on the headlight bulb, as thoy may create hot spots

on the bulb and cause it to break.

— |f you touch the bulb with your bore hands. clean it with o cloth moistened with alcohol to prevent its early failure.
— Be sure to install the dust cover aftar replacing the bulb.

« A continuity test can be made with the switches instailed on the motorcycle.

« Check the battery condition before performing any inspection that requires proper bat.ery voltage.

» There are two types of lighting systems; AC lighting that takes power from the altemator coil. and DC lighting thot takes
power from the battery. On DC lighting systems, the headlight comas on without storting the engina.
On AC lighting systems, tha headlight comes on when the engine is running. (Refer to section 21),

Date of Issue: Sep., 1988
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LIGHTS/METERS/SWITCHES

OIL PRESSURE WARNING LIGHT
(4 stroke engine)

THEORY

When the oil pressure is belew the specifications. the oil
pressure switch senses it and the oil pressure warning light
comes on. [t should be OFF while the engine is running.

INSPECTION

+ QOil pressure warning light does not come on with the igni-
tion switch turned ON.

1. Disconnect the ail pressure switch wire and turn the igni-
tion switch ON. Check for battery voltage between the
wire and ground.

{

Na voltaga Voltage

« Oil pressure switch
fauity.

2. Check for the voltage between the black/brown terminal
of the instruments and ground.
No voitage Voltage

+ lgnition switch faulty. .
* Sub fuse blewn.

Breken wire between tha
warning light and oil
pressure switch.

+ Bulb blown.

= Oil pressure warning light stays on while the engine is
running.

1. Check the engine ail level.

Specified ail levei Low e¢il level

* Qil insufficient.

2. Disconnect the oil pressure switch wire and turn the igni-
tion switch @N.

Indicator lights Indicator does not light

+ Shorted blue/red wirebe- =
twoen the warning light
and pressure switch, .

Faulty oil pressure
switch.

Lew eil pressure.
(see section 3)

OIL LEVEL INDICATOR (2 stroke engine}

THEORY

The oil level switch float in the @il tank meves up and down in
accordance with the vaolume of oil in the tank. When the oil
level is low, the float also goes down and the reed switch foil
level switchl is closed By the magnetic force of the float.
When the ignition switch is turned ON, currant flows through
the reed switch and the i lavel indicater comes en.

IGNITION
SWITCH

FUSE

e
81/8r

/(7 WARNING
“. 24 LIGHT

®IL PRESSURE
= SWITCH

0 CI_./'D-—]_
EO |

IGNITION SWITCH

o—TF

FUSE

FLOAT

REED SWITCH |
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LIGHTS/METERS/SWITCHES

INSPECTION

+ Oillavel indicator comes on when the oil in the tank resches
a specified level-

1. piscennect the wires fiom the oil level switch and turn
the i9nition switch Ok,

Indicator lights Indicator does not light

« Shotted wire between = Faulty oil level switch.
the indicator and oil level
switch.

+ Oil level indicator does not come on with no or low oil level
in the tank.

1. Disconnect the wires from the oil level switch and con-
nect a lumper wire between the wire terminals. Turn the
ignition switch ON and check the indicator.

Indicator does not come Indicator comes on
on

+ Faulty oil level switch.
* Poor wire connection.

2. Disconnoct the wires from the oil lavel switch and check
for voltage between the wire and ground.

No voltage Voltage

» Broken wire batweenthe = Faulty il level switch.
oil level indicator and +* Poor oil level switch wire
level switch. conneciton-

+ Biown bulb.

TIMER TYPE THEORY

A timer type indicalor has a bulb check function so as to check
the oil level indicatar for proper operation.

When the ignition switch is turned ON, current flows through
the exciter coil to the condenser, generates the elec-
tromagnetic force at the exciter coil and closes ths reed
switch. Current flows from tha reed switch through the
resister Rz to the oil level indicator and turns it on. When the
condenser is fully charged. curtent flows through the exciter
coit to the condenset decreases and, consequently, elec-
tromagnetic force at the coil decreases. the reed switch opens
and the oil level indicator turns off.

When the ignition switch is turned @FF, current stored in the
condenser flows through the exciter coil and through resistérs
R1 and R» to the #il lavel indicator. The oil level indicator doss
not come on this time.

IGNITION ' !
SWITCH FUSE
T e 3——J
o
" _I -

INDICATOR .lLLEVEL =
SWITCH

=
JUMPER !
WIRE
\."'_I,if
()
INDICATOR

OIL LEVEL SWITCH
IGNITION AR
SWITCH (ON} |:

-]
g

N R jF(:olL
J, R2 " CONDENSER

N

'\-\._\ el =
={[.Y INDICATOR
T T'j_iComes on tor a few sacond)

IGNITION
SWITCH (OFF} —= —

(6 MDICATOR
o (go oft)
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LIGHTS/METERS/SWITCHES

TIMER TYPE INDICATOR INSPECTION

+ Qitlevel indicator cnmes on when the oil in the tank reaches
a specified lavel.

« Faulty oil level swilch.
» Shurted wire harness.

+ @il level indicator does not come on with no oil or low 0il
level in tha tank,

1. Disconnect the oil level switch connector and connect a
jumper wire to the power supply wire [(black or
black/browni tarminal and the indicator wire (grecn/redl|
terminal to shert. Turn the Ignition switch ON and check
the oil leve) indicator.

Indicator does
not come on

indicatar ¢comes on

= Fautly orl level switch.
+ Poor corinection of the
connector.

2. Disconnect the 0il |avel switch connector and check fur
voltage between lhe power supply wire (hlack or
brack/hrownl and ground.

Voljago No voltage

* Broken
wire.

* Faulty sub fuse.

*  Faulty ignition switch.

« Poor connection of fhe
sub fuse connector.

power supply

3. Connect the jumper wire to the power supply wire and
oil level indicator wire to short and check for voltage be-
tween tha indicator wire ant ground.

Voltage No voltage

* 8lown bulb. -
Faulty ground.

FAN MOTOR SWITCH

NOTE

* The fan motor may continue to run, even whan the igni-
tion switch is turned OFF. However, this does not
necessarily indicate trauble.

Breken indicator wire.

When the coolant temperature increases to above the
specificalion, the fan motor swrtch turns on to operate the fan
motor. When the coolant temperatura is below the specifica-
tion, it turns off to stop the fan mator.

MNOTE

N Check tha coalant level and bleed air from the coollng
system if the coolant is apt to overheat. {see page 5-6
for coolant replacement and air bleeding)

IGNITION MAIN
FUSE  SWITCH FUSE
.|_:-i-__- |E| 1
OIL LEVEL SWITCH —
JUMPER WIRE INDICATOR
) 0
:

& o)l
N
_ ','__._Ii
77N, JUMPER — 1 >
l i WIRE = AN ]

|I|-—rl
l:-\/

o P &P
. INDICATOAR L

IGNITION
FUSE SWITCH MAIN FUSE
— L
FAN MOTOR -

RADEATOR
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LIGHTS/METERS/SWITCHES

INSPECT ION

Fan motor does not stop.

1. Turn the Ignition switch OFF. disconnect the connector
from tha fan motor switch end turn the ignitron switch
ON again. 1

\l
Motor doos not step Moter stops

between - Faulty fan moter switch.

motor and

» Shorted wira
the fan
switch.

Fan motor doas not start.

1. Disconnect the connector from the fan motor switch and
ground the connector to the bedy with a jumper wire,
Turn the ignition switch ON and check the fan motor.

Motor does not start Meter starts

» Faulty fan motor switch.

= Poor connection of the
fan motor switch con
necter.

2. Chack for the battery voltage betwaen the fan motor
switch connector and ground.

No battery voltage 8attery voltage

« Broken wiro harness » Faulty fan motor,
» Blown suh fuse-
» Faulty ignition switch
+ Poor connection of the
connector (betweon tha
ignition switch and fuse
hox).

COOLANT TEMPERATURE GAUGE

The thermo sensor changes the amperage of the current that
flows to the coolant temperatura gauge in accordance with the
change in coolant temperature and moves the temperature
gauge needle.

COMNECTS OR FaM RMOTOR SWITCH
=g [ Ik .
— —t)

IGNJTION MAIN —|
FUSE SWITCH FUSE
D T D N
I/‘T CONNECTOR
s
g
M
COOLING
FANMN

SWITCH
SUB IGNITION MAIN
FUSE SWITCH FUSE
—— N ——O
COOLANT THERMO SENSOR
TEMP- GAUGE
L—~V———
E"' [T
__i =
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LIGHTS/METERS/SWITCHES

INSPECTION

1. Disconnect the wire from the thermo sensor.
Ground the thermo sensor wire with a jumper wire.
Turn the ignition switch ON and check the coolant gauge.
Disconnect the thermo sensor wire from the ground im-
mediately if the gauge needle moves fully to H.

CAUTION

« immediately disconnect the wire from the ground when
the needle moves to H (hot) to prevent damage to the ;
Gauga.

Needle does not move Needle moves

« Faulty thermo senser.

2. Check for voltage between the therrne sensor wire and
ground. ¢

Ne veltage Voitage
Faulty coolant gauge.

3. Check for voltage hatween the black/brown and grean‘hlue
wires of the gauge. i

No valtage Voltage

+ Broken blackibenwn or = Faulty coolant tempar-
green/®lue wire- ature gauge.

THERMO SENSOR INSPECTION

Drain the coolant {see page 5-81.

Disconnect the wire from the thermo sensor.

Remove the thermo sensor,

Suspend the thermo sensar in a pan of coolant {50-50 mixturel
over a8 burner and measure the resistance through the sensor
as the coolant heats up.

AWARMING

i * Keep flammable materials away from the burner. '
i *+ Waar Insulated gloves and eye Protection.

L R PR it

NOTE

= Soak the thermo sensor |n coolant up to its threads with
at least 40 mm (1.57 in} from the bottom ¢f the pan to
the bottom of the sensor.

» Keep tempaerature constant for 3 minutes before testing.
A sudden change of temparature will result in incorrect
readings. Do not let ths thermometer or thermo sensor
touch the pan. :

+ Apply sealant to the threads on the thermo sensor prior .
to installation,

&

IGNITION MAIN
FLISE SWITCH FLISE
— N _D——— dN D
8l/Br ®
COMMECTOR ——
COOLANT T+

TEMP. GAUGE
Fﬂ—\.
Il -LE Gr/Bu

THERMO SENSOR

THERMOMETER

!
.
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LIGHTS/METERS/SWITCHES

FUEL GAUGE (2 TERMINAL UNIT MAIN '

FUSE FUSE
Fuelunitresistance changes in accordance with the floatin the —_— a TG
fuel unit moving up and gnwn. The fuel gauge needle is moved MGMETIOMN
by the change of amperage that flews through tha fuel gauge. SWITCH

FLIEL

GAUGE /“:]

FUEL GAUGE
h} SENCHNG UNIT

Thera are two types of fuel gauges: The ‘‘Return typa*‘’ where
the needle returns to ‘‘Empty’”” when the ignition switch is
turned OFF, and ‘'Stop type’ where the needle stays in posi-
tion when the ignition switch is turnad OFF.

Chack the fuel gauge f ts naedle does not move,

INSPECTION 3 TERMINAL UNIT

) FUSE FUSE
1. If the fuel unit connector has 2 terminals, short the gauge

terminals with a jumper wira. ' S IGUNITI[.:J_N
SWITCH

If the unit connector has 3 terminals, short the gauge side gl —
vellow/white terminal and green terminal with a jumper FUEL
wire.

FUEL GAUGE

SENODHNG UNIT
Turn the ignition switch ®@N and check tha gauge needle.

Needle does not move Nee!le moves

* Check the fuel unit.

2. Check tor continuity between the unit and fuel gauge.
Cantinuity No é)ntinuitv

* Broken wire between the
unit and gauge.

3. Check for voltage ot the black or black/brown {positive
power line) and ground wires of tha fuel gauge.

No voltage Voltage

- Broken positive power = Faulty fuel gauge.
line.

FUEL UNIT INSPECTION FUEL GAUGE

Refer to the Model Specitic manual for the fuel unit RES
removal/installation.

1. Connect the fuel unit connector.
Turn the ignition switch ON,
Move the float up and down to be sure that the fuel gauge
needle moves to ““F"' and "'RES"’.
It the needle does not move, go to the step 2,

Date of Issue; Sep., 1988
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LIGHTS/METERS/SWITCHES

2. Mgasure the resistanco between the connactor terminals
with the float in up and down positions.

If the rasistance is normal. check the fuel gauge.
| the resistance is not nermal, replace the fuel unit.

LOW FUEL INDICATOR

A thermistor is built into tha fuel lavel sensor in the fuel tank
and the fuel warning frght turns on dua to the thermistor's self
radiation of hoat.

When the thermistor s in tha gasolina, radiation of heat in-
creases and the self heating action is reduced. As the
resistance increases and the current doas nat flow at this time,
the fuel warning light doas not turn on,

When the thermistor is out of gasaline, i.e. fuel laval is low,
radiation of heat decreases and the self heating increases. As
the resistance is low at this time, currant flows and the low
fuel indicator turns on.

INSPECTION

ifthe low fuel indicator doas not go off. check as noted balow.

Check for battery voltage between the fuel level sensor con-
nector terminals.

Battery voltage No battary voltage

'

Shorted wire betwesen
the indicator light and
sensor,

« Faulty ground.

+ Faulty fuel level sensur. .
+ [Poor connection of the
connector.

FLOAT
-
IGNITION  MAIN -
FUSE SWITCH FUSE
i .
>THEHMISTOR
I Y
W LS
|ND|-CAT0H L
LIGHT -
2
pu— -‘-f'-
- [ 8
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LIGHTS/METERS/SWITCHES

If the fuel warning lignt dues not turn on. check as noted
below.
1. Check for battery voltage between the fuel level sensor
connectar terminals. |
\
No battery voltage Battery voltade
* Faulty fuel level sensor.

* Poor connection of the
connector.

2. Chack for battery voltage between the battery side of the
wire from the indicater light and ground.

No bat:ery voltaga Battery voltage

+ Faulty sub fuse. * Blown sulb.
* Faulty ignition switch. * Broken wire between the
* Poor connection of tha warning light and sensor.

fuse holder connector. * Faulty ground.

FUEL PUMP
DESCRIPTION

Certain models are a#vipped with a low pressure alactro-
magnetic fuel pump to send the luel to the carburetor.

When the engina is started, the switch is turned on by tha
tfunction of the fuel cut-ofl ralay Irefer tothe dascription of fual
cut-off relay). which generates the electromagnetic force at
the coil and moves the plunger and diaphragm up. The valve A
is then opened by the vacuum and the fuel flows to the
diaphragrn charnber. The plunger pushes the switch up and
turns it off. As the electromagnetic force at the coil goes out
this time, the plunger and diaphragm are returned by the spring
and tha fuel in the diaphragm chamber is sant to the carburetor
through the valva B.

Cartain types of ths fuel pump have the fuel cut-off relay built
in.

FUSE

IGNITION
SWITCH

MAIN
FUSE

SWwWITCH

ColE

DIAPHAAGH

=

T " CHAMBER
1[7

-

—-VALVE B

WALVE A

SPRING I

~DIAPHRAGM
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LIGHTS/METERS/SWITCHES

FUEL CUT-OFF RELAY

With the ignition switch ON, current flows ta the transistor
and thynster butit does not flow to the fuel pump.

To fill the carburetor float chamber with fuel when the ignition
switch is turned ON. certain types of the fuel cut.off relay
have a timer function that sends currant to tha fuel pump for a
few seconds.

While the engine is running, pulses are transmitted from the
spark unit to the ignition primary circuit and, when it is
transmitted to tha transistor, current flows frem the transistor
to the thyrister to turn it ON. The battery current flows to the
fuel pump this way.

As the fuel cut-off relay is controlled by the ignition primary
circuit. the relay dees net eperate unless tha ignition primary
circuit eperates preperly.

INSPECTION

Turn the ignition switch @N and pertorm tha fellowing
inspections.

1. Check far battery voltage hetwaen the black wire {+) of the
fuel cut.-off ralay cennacter (pump connector if the relay is
built in the purmp) and ground |-).

Battery voftage No battary voltage

= Broken black wira.

+ Faulty sub-fuse.

= Faulty ignition switch.

+ Poor connection of the
fuse holder connector.

2. Check for continuity batween the black/blue wire of the
relay connecter and ground (or black/yellow wire and graen
wire of the pump connector, if the relay is built into tho

pump). l

No continuity Continuity
- Fautty fual cut-eff relay
{pump].

3. Short the black and black/mlue wires of the relay cennector
with & Jumper wire and check fer battery voltage between
the black/blue (+} wire and green wire of the pump
connector.

No battery voltage Battery voltaga

- Broken green or black/ - Faulty fuel pump.
blue wire.

+ Faulty ground.

with gnitien switch ®N

To BATTERY #—
|

To SPARK 4—?——o—|<

UNIT e

with ahgine running —— —— . _ ___ _ |

To BATTERY *—%
i

To SPARK
UNIT

To FUEL PUMP

IGNITION
FUSE SWITCH

- T

FUEL CUT-OFF RELAY

SPARK —
T JUNIT TO IGNITION -
\:I —* CIRCUIT
IGNITION _ MAIN
FUSE  swiTcH  FySE

T -
FUEL CUT-@FF_ __ FLEL PURMP
RELAY !

]
] ] |
BIY| [ :l—l". @—)'EJ

' | TO
SPARK
IGNITION
[ UNIT CIRCUIT=

GREEMN WIRE

25-10

Date of Issue: Sep., 1588
® HONDA MOTOR C®.. LTD.

F




LIGHTS/METERS/SWITCHES

DISCHARGE VOLUME INSPECTION JUMPER WIRE FUELPUMP
Turn the ignition switch OFF,

Disconnect the fual pump-to-carauretor tube from the car-
buretor and place the tuba and in a heaker.

NOTE

« |f it is hard to reconnoct the tube to the carburetor,
disconnect it trOm the fuel pump and connect the other
tube to the pump (gasoline discharge por1).

FLEL LINE BEAKER

Refer to step 3 of INSPECTION and short the relay connectors.
If the relay is built into the pump, short the black and
black/yellow wires.

Turn the ignition switch ON for 5 secends and drain tha pump.

Multiply the drained fusl by 12. It should be as spacified in the
Model Specific manual.

HEADLIGHT BULB [

Before replacing the bulb. be sure to check the switches fer
loose cannection of the connectors.

AWARMING

- Halagen headlight bulbs become very hot while the
haadlight iz ON. and remain hot for a while after they ere
turnad OFF, Be sure to turn the ignition switch OFF and
let the bulb cool down before reptacemant.

i
L

1f you touch the bulb with your baie hands. #fean it with acloth
moistened with denaturad alcohoi to prevent early bulb failure.

CAUTION

* Avoid touching Halogen headlight bulbs. Finger prints
can create hot spots that cause a bulb te braak.

Be sure teo install the dust cever after raptacing the bulb.

D fl : Sep.. 1988
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LIGHTS/METERS/SWITCHES

INSPECTION

Disconnoct the connector that is nearest te the switch that
you are to inspact and check for continuity between the
switch side terminals of the conncctor.

There should ba continuity between the C - — C positions on
the continuity chart. {Refer to the Modet Spacific manuai tor

the continuity chart.}

Example: Turn signal switch

", Wire color
e Oronge Gray |  Blue
Switch position \
L o T
N ;
R i : o— 0

With tha turn signal switch in N {neutrall, thera should be no
continuity batween tha wires.

With the switch in L (left), there should be continuity between

the orange and gray wires and with the switch in R (right),
there should be continuity between the blue and gray wires.

CONTACT BASE REPLACEMENT

When the contact bese is mounted with screws;
Remova the ignition switch.

Remove the band and three scraws. than remove the switch
trom the switch cylinder.

Reassemble the switch and cylinder with the cylinder shaft
aligned with the hole in the switch.

SCREWS

tcut andg diseard)
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LIGHTS/METERS/SWITCHES

Tignten the contact base with the three screws.

Clamp the wires with a wiro band and cut off the excess por-
tion of the band. Chcck the ignition switch.

When the contact base (s secured with tabs;
Remove the ignition switch and band.

Insert the ignition switch key and tum it to the position be-
tween ON and OFF.

Push the contact base tabs in with a scrawdriver so that they
are out of the slota in the ignition switch body, and remove the
contact base.

Insert the contact base on the ignition switch body with its
tabs aligned with the slots in the ignition switch body.

NOTE

* Ba sure that tha ignition switch key is in the position ha- |
tween ON and OFF before attemptingto remove the con- |

tact basa. '

Clamp tha wirss with a wire band and cut off the excess por-
tion of the band.

Check the ignition switch.

SCREWS | 1

[Replace with new one)

Date of Issue: Sep., 1988
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LIGHTS/METERS/SWITCHES

NEUTRAL SWITCH

When the ignition switch is ON and the transmission is in
neutral, the neutral switch turns the indicator on.

Some models are equipped with a change switch and/or over
drive switch,

The change switch detects the gear positiun by the position of
the shift drum and sends a signal to the gear position in-
dicator/CDI unit.

The overdnve switch turns the overdrive indicator on when the
transmission is in OD {overdrive] position,

INSPECTION

Neutral Indicator does not go off;

Disconnact the light green/red wire from the neutral switch

and turn the ignition switch ON.
Indicator dees not light Indicator lights

Broken
wire

» Faulty neutral switch . light green/red

Neutral indicator does not come on;
Disconnect the light greenfred wire from the neutral switch
and turn the ignition switch @N,

Check for battery voltage between the light greenjred wire and
ground,

Battery voltage No bhattery voltage

+  Faulty neutral switch. » Broken light green/red

wire between tha in-

dicator and neutral

switch.

= Blown bulb.

+ Blown sub fuse,

= Poor connection of the
fuse connector.

IGNITION

FUSE SWITCH

MAIN
FUSE

ENDICATOR

——
-;-.l/]

\
~

P
SHIFT DRUM {

NEUTRAL
SWITCH

SRR
Lo
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LIGRTS/METERS/SWITCHES

CLUTCH SWITCH

The clutch switch prevents the starter motor from rotating
while the engine is running and the transmission is in positions
other than neutral.

INSPECTION

Check the starter system if the starter motor rotates with the
transmission in positions other than neutral.

The starter motor should be operated with the clutch lever
sqQueezed and not be operated with the lever released.

If the systam is normal, check tha followting.

Disconnact the wire from the ctutchswitch and check for con-
tinuity between the clutch switch term'inals while operating

tha clutch laver.

Whan the clutch lever is pulled in:
There shouid be continuity between the terminals.

When the clutch lever is relaased:
There should be no continuity between the terminals.

If the clutch switch is normal, check the following.
» Check for shorted wirea between the starter relay switch

and the clutch switch.
= Check the neutral switch.

BRAKE LIGHT SWITCH

The brake frght comes on when the brake lever (or pedall is
applied.

Starter motor equipped scootass: To prevent the accidentat

start up of the scooter, currant does not flow to the starter
motor unless the hrake lever (or pedal) is appliod.

INSPECTION

Brake light does not come on;
1. Check for the following.

+ Burned bulb.
» Pour connection of the brake light switch conmector.

MAIN
FUSE

[GNITION
SWITCH

STARTER
SWITCH

-
STARTER

— MOTOR

CLUTCH
SWITCH

CLUTCH
SWITCH

LIGHT SWITCH

IGNITION MAIN
SWITCH FUSE
“-.___\_\_\_\_O_(J
FUSE
Y
FRONT TN
BRAKE LIGHT '[’u“
SWITCH ) —
BRAKE
- LIGHT
-_——— [ —
REAR BRAKE

BRAKE LIGHT
SWITCH
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LIGHTS/METERS/SWITCHES

2. If normal. disconnect the brake 1ight switch connector and
chack tor continuity between the terminals while operating
the brake lever (or padol).

When the brake fever (or pedal) is depressed:

There should e continuity between the terminals.
Whon the brake lever (or pedal) is released:

There should be no continuity between the terminals.

3. it the brake light switch is normal, check for the following.

+ Burned sub fuse.

- Ignition switch.

- Poor connection of the fuse connector.

* Brokan wira between tha su/b fuse and brake light
switch,

* Broken wire between the brake light switch and brake
light.

TURN SIGNAL LIGHTS

If tha turn signal tight does not blink, check tha following,

+ |s the battery normal?

+ Is the bulb burned out?

+ Is the bulb of the specified wattage?

= Is the fuse burned out?

» Are the ignition switch and turn signal switch normal?
+ |s the connactor properly connaected?

it normsl, check as noted below.

- When the turn signal relay has 2 terminals:

Disconnect the connoctor from the relay and short tha cennec-
tor with a jumper wira. Tum tha ignition switch ON and check

tha turn signal light by turning the switch ON.

Light does not come on Light comes on

+ Broken wire harness. * Faulty turn signal relay.
+ Poor connection of the
connector.
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