™,

LS

19. REAR SUSPENSION

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

SERVICE INFORMATION

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

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

TROUBLESHOOTING

Soft Suspansion

* Weak spring(s)

» Qil leakage from demper unit
* Air or gas feakage

* Incorrect damper adjustment

Hard Suspension

* Incarrectly mounted suspension COMponents
Incorrect damper adjustment

Bent swingarm pivot

Bent damper rod

Damaged swingarm pivot bearingfs)

Faulty suspension linkage

Darnaged linkage pivot bearings

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

SYSTEM DESCRIPTIONS

Swingarm-type rear suspension systems provide a comfor-
table ride while offering good traction and whaal coantrob
capahilities. Lsing the front swingarm pivot as the fulerum and
maunting the rear axle at the trailing end of the swingarm
allows the wheel ta respond quickly to variations in the road ar
trail surfaca.

At present, almaost all motorcyeles have adopted this basic
configuraticn for rear guspangian, On some scooters, the an-
tire engine and drive unit pivots as the 'swingarm'.

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

Convantional, Dual Spring/Damper Typa

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

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

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

Pra-Link, Prograssive Link Type

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

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

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

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

19-2
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REAR SUSPENSION

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

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

Pro-Arm Type

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

Damper Design and Qparation f DAMPER ACTION

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

REBOLUND DAMPER OIL COMPRESSED

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

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

v

Upside down  Right side up
type Tyiie

Date of lssie: Sep., 1988
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REAR SUSPENSION

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

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

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

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

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

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

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

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

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

DOUBLE AMPING {DOUBLE-EFFECT) TYPE

EMULSION TYPE

dE/ SEFARATOR

A

k iz

I
1|
Shiptd

.
alnlaiu)il

DECARBON TYPE
FLOATING PI5TON

RESERVE-TAMK TYPE

GAS CHAMBER

RESERWVE
TaNK
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REAR SUSPENSION

Rear Dampsr Springs

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

MNOTE

* Unsprung weight is reducad slightly whaen the wideby pit-

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

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

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

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

Spring Pralaad Adjuster Dasigns

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

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

Cam Type

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

STRAIGHT wWOUND PROGRESSIVE WOUND

o

D ELST

Ml

iEAANAS N
X

i

¥
TO

Falv

B N
i1 | i
I

COMBINATION TYPE AIR-ASGISTED TYPE

CAM TYPE ADJUSTER

Z0FT &= ———— HARD
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REAR S5USPENSION

Threaded Type

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

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

Remate Contral Type

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

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

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

Decreasing the orifice diameter increases resistance and
dampar hardnass.

Increasing the orfice diameter decreases resistance and
darnper hardness,

THREAD TYPE ADJUSTER

ADJUSTER
MUT

LOCK NUT

<PFRING LEMGTH

ADJUSTER
KMNOE

DIAPHRAGM
SPRING ADJUSTER

SFRING ADJUSTER

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

o ”J~ ORLFICE
b DIAMETER
—_

FPISTON SPEED

ML
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REAR SUSPENSION

SHOCK ABSORBER
REMOVAL

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

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

INSTALLATION

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

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

Tighten the upper and lower maunts to the specifiad tarque.

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

DISASSEMBLY

A aReanc

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

* Do not disassemble gas damper units,

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

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

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

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

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

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

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

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

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

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

Certain types of shock absorbers are mounted with a stopper
rng while other typas are mounted with a lock nut,
Refer to the Model Specific manural,

SHOCK ABRSQRBER

REAR SHOCK ABSOARBER

COMPRESSOR
—
ATTACHMENT
fj—
HOLDER NUT. E

SPRIMG

& T-}DLI
SHOCK ABSOREBER
COMPRESSOR

SPRING COMPRESSOR

ATTACHMENT\

—E=

HYDRALULIC PRESS

Date of lssue: Sap., 1988
€ HONDA MOTOR CO., LTD.




REAR SUSPENSION

Lock Nut Recmoval
Cornpress the spring and loosen the lock nut, then remaove the
upper or bower joint and the spring.

Stop Ring Ramaowal
Compress the spring and remove the stopper ring.

Remowva the spring.

INSPECTION
Spring
Fiace tha spring on a level surface and measure the free

length.

Replace the spring if it is deformad, cracked or its frea length is
shorter than the servica fmit.

Damper Unit

Keep a gas-filled shock absorber away from fire or heat.

! « Haating a gas-filled damper can lead to an explosive
refsase of pregsure which can causa a serous injury.
-+ Do not try to disassemble the damper unit if tha
i disassambly procedurs is not descrbed in the Model
Specific Manual. Disassambly can lead to a ralease of
Lgas under Rlgh-prassurs which can cauze an Injury.

Check the damper unit for deformation or il leakage and
replace if necessary.

Check the darmper rad for straighthess or stepped wear and
replace if necessary.

Check the damper bump rubber for fatigua or damage and
replace if necassary.

(%] SHOCK ABSORBER

COMPRESSOR
HOLDER NUT
e (57050) ATTACHMENT

SHOCK ABSORBER |

STOPPER AING

SPRING

Lol

-—————— FREE LENGTH ————n

DASMPER UMNIT

BUMF HLBSER
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REAR SUSPENSION

Compression Force {Gas Filled Damper Only)
Examine the darmper rad and replace the damper unit if it is
bent or scored,

Mark the damper rad at the
e, 10 mm/0.4 In) exposc.

it spacified comprassed strake
irorm the damper body.

Place the damper rod on a scale and measure the farce ra-
yuired to compress the damper until the mark is flush with the
dampar body,

Refer to the Model Specific manual for the compression force
and the specified comprassed stroka.

If the force required is less than service limit, gas is leaking.

Chack the upper joint and collar for wezr aor damage ang
raplace if necessary.

Check the rubbar bushing for wear ar damage and raplace it
MECESSAry.

MOTE

+ Apply gpecified grease to the sliding surfaces of tha eol-
! lar and bushing, and reinstall them.
\; If a needle rellsr and spherical bearing are installed in-

stead of tha bushing and ecliar, rafer to the Mode!
Specific manual for their raplacement,

SHOCK ABSORBER DISPOSAL PROCEDURE
Center punch the damper case to mark the drilling point.
Refer tn the Model Specific manual for the precise drilling
paing,

Wrap the damper unit inside a plastic bag.
Support the damper unit upright in a vise,

Through the apen end of tha bag, insert a drill metar with a
sharp 2—3 mm {5/84— 1/B in drill bit.

Use a sharp drill bit to minimize heat boildup.

AWARNING

= Using a dull drill bt allows= & build-up of axcessive heat |
and praseure insida the dampar which may cHUSA &n
axplasion.

= The shock absorber contains nitrogen gas and oil undar
high pressure. Drilling farther into the damper case than
spacified can punctura the ol chambar. Ol ezcaping
under high prassurs may cavse cericus irjury. :

! = Always waat #ye protection to avoid gatting metal shav-

I ings in your eyes whan gas pressure is releaszad,

NMOTE

* The plastic bag is only intended to shield vou from the
E5Caping gas.

Hald the bag around the drill motor and briefly run the drill
metor inside the bag; this will inftate the bag with air from the
motor and help keep the bag from getting caught in tha bit
when you start.

_¢_ SPECIFIED COMPRESS

.m COLLAR

THE DRILLING POINT INDICATED
BELOWY IS EXAMPLE QRLY|
HEFER TO THE MODEL SPECIFIC MARNUAL

FOR PRECISE DRILLING POINT! DRILLING

FOINT
DRILL BIT

PLASTIC BAG

DAMPER LINIT

Date of Issue; Sep., 1988
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REAR SUSPENSION

On dampers with nitrogen gas filler valves, depress the valva
core 1o releases tha nitrogen and then remowe the valva fram
the shock absorber.

Point the valve away from yvou,

| - Always wear eye protection to aveld getting dabriz in
. yOuUr 6yes.

ASSEMSBLY

Assembla the shock absorber in the reverse ordar of
disassembly.

NOTE

= If the shock absorber does not have the regular pitch

spring. the spring should be installed in tha correct posi-

i tion. Aefer to the Model Spacific manuwal for spring in-
stallation direction.

. el

Hydraulic Prass Usa:

Compress the spring until the stopper ring can be installad us-
ing 8 hydraulic press.

Refer to the Modal Spacific martual,

Install the stopper ring in the groove in the dampar,
Be certain that the stopper ring is seated firmly in the groowve,

i » Failura to firmby seat the snap ring may causa tha shock
agyembly ta ¢come Bpart unexpactadly and laad to 2
serious injury.

+ Comprassing the spring more than necessary may cause

A loss of spring tansion.

Always use a Shock Absorber Spring Compressor to Comprass
the spring on dampers with a rod screwed into the upper or
lowees joint.

AW ARNING

.« tzeofa hydraulic prass to compress the spring can iead |
i to tha spring or shock absorber flying aut of the prass |
and causing 8 serious Injury.

Joint Installation:
Clean the lock nut threads before installing the lower joint.

Install tha fock nut on the darmper red and tighten it by hand as
full as it goes.

Apply alocking agent to tha threads.

Install the lower juint on the dampar unit.

Haold the lower joint and tighten the ek mut ta the specified
torgque.

CAUTION

i = Loopsening or remaving a staked fock nut may cause the
i shock assambly ta come apart unaxpectediy and lead to
a serious injury.

SPRING COMPRESS0R

ATTACHMEMT
L%*———_. HYDRAULIC PRESS

Il

SPRING

LOWER JOINT

L4t THREADS

SHOCK ABSORBER
COMPRESSOR
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REAR SUSPENSION

SWINGARM

Refer 1o the Made| Specific manual for each mode! for swing-
arm ramoval, disassembly, reassembly and inatallation,

INSPECTIOM

Aemove the chain slidar, ¢hair juide and brake torque rod (i
installad).

If the motorcycle is a shafr-drive type, remaove the rubbar bogt,

Check tha removed parts for waar or damage and replace if
necessary.

Check tha centar collar/distance collar, if installed, for wear,
scoring of scratches and replace if necassary,

PRO-LINK SUSPENSION LINKRGE

NOTE

+  Mark on the suspension linkage befora disassembly. The
cushion arm and connecting rod oftan have specific in-
stallation directicns and they should be installed proper-
Iy. They rmay interfere with the frame and/or change the
vehicle height unless installad proparly,

BEMDWVAL

Hermowve the fallowing:

+ HRear wheel.

= Bolts from the frama side of the connecting rod.
* Rear shock absorber [o0wer rmounting bolts.

* Bolts from the swingarm side of the shock arm.

INSPECTION

Check the shock arm znd connecting rod for deformation,
cracks or gther damage and replace as necessary,

CHAIN SLIDER

GHREASE FITTING

CENTER COLLAR

SHOCK ARM

LOWER MOUNTING BOLT

] ;'f
xl'__fz;g‘;_e'
1 ;-'-pf
PINCH BOLT . |
1 1
CUSHION ROD
ROURNTING BOLT
SHOCK ARM
CUSHION AOD
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REAR SUSPENSION

Check the pivot collars, dust seals, bushings andfor bearings
for wear or damage and replace if necassary,

Refer to tha Madel Specific manual for their replecement
procadures,

Hefer to the Model Specthc manual, if your motarcyele is
equipped with needle roller or spherical bearings.

INSTALLATION

Apply molybdenum disutfide grease to abl pivat polnts.

Pack the greasa fittings {if installed) with graage.
Resssemble the suspension linkage with care to tha proper in-
gtallation directiong and loopsaly tighten the pivot baolts.
Reinstall the suspension inkage assembily on to the frame and
tighten sach bolt to the specified torgque.

Refer to the Model Specific manual for the proper torgua
spacifications.

FINVOT COLLAR

o5

]

s /f‘
=y
5
i
Ty

DUST SEAL

SHOCK ARM

GHREASE FITTING

CUSHHON
ROD

PIWOT BOLT
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20. FRAME/BODY PANEL

SERVICE INFORMATION 20-1  DESCRIPTION 20-2
TROUBLESHOOTING 20-1  INSPECTION 20-4

SERVICE INFORMATION

# Although it is possible to weld some cracked frames and straighten some framas that are slightly bent it i5 hest to raplace
tha frama with B new ohe when it is damaged,

® Generally speaking, plastic bady panets cannot be repaired and therefore must be replaced.

& |t is possible that a front end collision will bend the steering head of tha frame, but not the fork, whesl or even the axle.

TROUBLESHOOTING

« Failure of the front suspensian, steering of rear suspension may damage the frame encugh o require replacemeant.
» Refer to the section 1B far front suspension and steering ibspactions.
«  Rofar to the saction 19 for rear suspension ingpection.

Abnormal engine vibration

« Cracked or damaged engine mounts

« Cracked, damaged or bant walded portions
» Bent or damaged frame

« Enging problems

Abnormal noisa when tiding ibanging or cracking}
« Damaged or bent enging mounta

+ Damaged weoldad points

+ Damaged or bent frame

Steers to one sida when under accelaration er daceleration
» Bent frame

« Bant fork

+ Bant swingarm

Date of Issue: Sep., 1988
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FRAME/EODY PANEL

DESCRIPTION

Maotoroyele, scooter and ATV frames serve asg a skeleton te which all other components are attached. Yanous farms aned in-
tensities of vibration and stress act against the frame from barh the engine and suspension when the vehicle is in uso. These
forces arn a major tactor in determining the final design of each frame.

The various frame designs can be classified inta ong of a few general categorias. Certain types are chosen For particular
medels according to their engine displacament, the use the vehicle is desioned for, serviceability, economic reasons, and
evan visugl appoal.

The material used for a frame is chogen Dy similar means. Gengrally . alurninum frames are resarverd gxclusively for sport typa,
an-read motercycles, usually of middle-to-large angine displacemant. Wirtually all ather frames are made of steal, Aluminum
alloys are lighter than steel of tha sama strength, but are bulkier and mare expensive to produca.

A wide variaty of tubing and pressed steel shapes as well az castings and forgings are combined to form the gptimal
framework for a particular model,

Mary of the earliest Honda models usad primarily a round steel tube frama.
Leter models up to 308 cc used a frama made mostly or entiraly of pressed steel plate,

Some of today’s frarmaes ara made almost entireby of raund steel tubing of various sizes and thicknesses. Others ara made up
mainly of sguare st2el tubing, Most aluminum frarme members are some farm of rectangular tubing, though a few pieces are
aguaere. The highest stressad rectangular aluminum members are often relatively complex extrusions designed to fulfil a
specific set of requirements. Mast aluminum and steel frames include some castings ar prassed steel sections in order to form
strong and compact tube joints, and for pivot or major attachment points.

Round tubing has the same strength in alt directions. Square and rectangular tubing ias well as other variants) have different
strength characteristics in different diractions. When the maximum strength is required in a vertical diraction and the strength
in & horizontal direction is not as impartant, rectangular tubing with greater strength in the areas neaded is chasen. At times a
frame is lightened by changing the combination of the typas of tubing.

Thirwall ractangutar aluminum tubing is given a graatar strength by adding an internal stiffaning ribs and preducing it in the
form of an extrugion. Some madals use a special medified pentagunal or hexagonal extruded alurinurm tubing (with internal
strengthening ribsy in order to improve the frame member's strength 1o weight ratiq, its rigidity in one or mors specific direc-
tions, and in some cases, to allow a mora campact and unobstructed riding position,

The various material types, farms and dimensions used in frama design are linked directly to the experience gained from
Honda's angoing racing pregrams around the globe. As new knowledge is ganed through competition, itis combined with in
put from mon-competition testing and utilized in the construction of sach new generation of production machine.

STHthégE_S‘Ei RECTANGLLAR MODIFIED HEXAGOMNAL
EAKEET oo EXTRUDED ALUMINUM EXTAUDED ALUMINUM TUBING
RECTANGULAR TUBING

ROUND TUBING TLIBING :

_J‘_ » Ll L

©F " UD
= , o
& ® c

THEMNGTH EQUAL STREMGTH DIFFERENT
;SM ,QLL%MECT@NE DEPENDIMG ON DIRECTION MODIFIED PENTAGDNAL
OF FORCE APPLIED EXTAUDED ALUMINUM TUBING

The frame also serves to absorb wvibration from the angine and, to some degree, from the road surface. The difference in basic
frame structure is determined acecording to the engine type and the type of use the maching is designed for.

Twao only slightly different frame designs may have significantly different vibration absorbing or generating characteristics
which make one design correct and the other unsuitahle, even with the same engine installed. Therefore, the particular frame
structure a machine ends up with is chosen according to the engine type and by the spacific use the machine is intendad For,
in osdar 1o pravent unpleasent vibration 1o the rider and premeature fatigue to structural members,

Frames are classified as follows, accordmng 1o differences in basic sructure.

Cate of Issue: Sep,, 1988
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FRAME/BODY PANEL

BACK-BONE TYPE

This type of frame is made up of a combination of pressed
steel plate and steeal tuding,

This basic frame design is used mainly on scooters and some
of Honda's early metorcycle designs, This type of construction
allows added freedom in the overall design of the vekicle and
relatively #conomical productian,

DIAMOND FRAME

The lower section of the down tube is not connected with
other frame tubes, The engine farms the final partion of the
frame structure.

Mounting the engine generates the frame strength,

The diamane Trame is used mainly on small and middfe-zize
vahicles dus to simplicity of the structure, light weight and ex-
vellent serviceahility .

SINGLE CRADLE FRAME

The singie cradle frame has one down tube and one main pipe
at the front of the engine. The frarme structual matarial sur-
rounds the engine. This frame is mainly eppliad to off-road
wahichas, light waight, and middle-size on-road sport type
wahickas due 1o light weight, greater strength and ease of
serviceatulity.

DOUBLE CRADLE FRAME

The double cradle dasign is similar to the above mantioned
single cradle frame, but has two down tubes and main tubes,
resulting in increased rigidity. A part of the down tube can be
remaowved 1o facilitate engine removal on some models,

Thiz frame is mainly used on larga displacement on-road
motarcycles.

i

.- d i‘-_.—_
A

N j:':
. :fil

S

b

w
1%”\:%" "\4\

!
I

MAIN PIPE

DOWMN TUBE

DOWMN TLBES

MAIMN PIPES
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FRAME/BODY PANELS

ALUMINUM FRAME

The aluminum frama has a lighter waight than the steel frame.
The use of rectangular and square crass-sectian tubing as a
structural material provides a greatar strength n the direction
of stress. The sub frame can be removed to imprave the sar-
vice access on some models. This frame is mainly used on
sport type on-road motorcyeles,

INSPECTION

Visually check the frame for damage or bent tubes and
components.

Syraighten the handiebar and check the alignment between the
front wheel and rear wheel.

If the rear wheal doss not align with the front, check that tha
drive chain adjusters are adjusted correctly,

If the above rear wheel leans to either side whan viewed from
abova, chack whethar the right or left arm is twistad or bant
frorn the horizontal viewpoint of the arm saction of the
swingarm. In the same way, check the alignmant of the rear
shock absorber mounts {on dual shock models),

Apply panatrant to inspect the cracks.

WOTE

| » Refer to the pengtrant manuofacturer's  ingtruction
manyal far propar use and inspection procedure,

If eracks appear in the paint on the framg, inspect the araals)
more clasely to find out if the frame material itself iz crackad.

SUE FRAME

&
v BENDING

CRACKS CRACKS
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21. ELECTRICAL FUNDAMENTALS

SERVICE INFORMATIGN 21-1
BASIC ELECTRONIC KNOWLEDGE 21-6
ELECTRICAL SYMBOLS 21-13

BASIC ELECTRICAL DIAGNOSTIC
METHODS 2114

This chapter iHustrates the safety precaytions apd the basic knowledge required for sarvicing electrical systams, Othar
chapters related to electrical systems do not contain the basic information presented in this chaptar. Read this chapter
thoroughly in order to understand the basic safety procedures and diagnostic methods bafore giarting any sarvicing.

SERVICE INFORMATION

8 Connect wites only with wires of the same colar.
Howewer, in the faw instances when wires witht dif-
ferent colors ara connected, there io always a colorad
band near the cannector.

W Connect connectors with the same colared connactors,

8 Cn wires with stripes, the stripe color s indicatad aftar
the color of wirg,

BLACK,

GREEN TUBE

WHITE/RED WIRE

BLUE

MW Disconnact the nagative cable of the bkettery before
working on any efactrical companent.

M Do not let the tool contact the frame when disconnegct-
ing the cable.

B When maasuring voltage and resistance of Wire tar-
minals using testers; insert the prabes from tehind the
connector. For water-proot connectars, insert the
probas from the front to avoid opening the wire
terminal.

TEST PROBES WATER-FROOF CONNECTOR

M Connact the positive tarminal first when connecting tha
battery,

W Coat terminals with clean graase after connaction.
Make sure the protective cower ig mecurad on the
terminal.

B After completing the job, check that alf tarminal pro-
tecters are placed correctly,

In

Date of |ssua: Sep., 1988
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ELECTRICAL FUNDAMENTALS

B If a fuse blows our, dlagnoze the cause and repair it,
Replaca the fuse with one of the carrect rating,

B Always separate the connectors with the ignition switch in
the QFF pasitian,

M Before separating the connector, check whether tha con-
nactar is of the push-in type or pull-up typa.

M For connectors with locks, push tha connestor in lightly
then unlock the lock before disconnecting.

B ‘When separating connectors, pull only o the conmectos -~
housing. Do ngt pull an the wires.

INCORRECT

J X

B Maka sure protectors completaly cover the cornectors,

CORRECT

Goon MO GOO0

O »

B Insert connectors alf the way .

B For connectors with locks, check that the lock is securely
fastened,

B Make sure that the harnesges are secured 1o the motarcycle

properly,

GOOD CLICK
_,/ LA ; ™.
NO GOOD = ‘

T x = Sl

W Before connecting comnectors, check that the pins are
straight and that all the wire terminals ara intact and tight,

B If a3 tarmingl i Gorroded, clean it thoroughly befors -
cannacting,

NGO GOOD

X

WO GOGHD

21-2
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ELECTRICAL FUNDAMENTALS

B Check for torn pratectiva cavers and oversized, loose fik-
ting. femals terminals before installation,

GOOD NO GOOD

B Aeplace damaged wires with new ones.

GO0OD WO GOOD

8 When installing a connectar, push it until it clicks inta placa.

M Check that connector protectars cover the terminals
completefy.

B Connectors with protectars facing up must have a drain
hoig.

GooD

& O

MO GO0

DR&4IN HOLE

M Secure wires and wire harnesses o the frame with wire
bands at the designated lacations. Install the hands £a that
enly the insulated surfaces contsct the wires or wWire
harnessas,

W Do net squeeze a wire against a weld gr the end af jts
clamps,

GOO0 NO GOO0
O X
_%__ ﬁ@‘

® Check that harnesses cannot come in contact with hat
parts aftar clamping,

MO G0N

B Frotact wiras and harmesses with at least twa layars of
slectrical tape or with electrical harness tubeg if thay ¢on-
tact e sharp edge o corner,

Pate of [ssus: Sep., 1988
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ELECTRICAL FUNDAMENTALS

# Check that the wire harngss is securely clamped at all
|ocations.
GOan MO SO00D

W T¢ unlock wire harnass or hose from a clip, use a
scravdrivar ta opan up tha tab. When locking the clip, press
firmly until it ¢licks. IF the ¢lip was removed from the frama,
replace it with new one,

DANYEH

B Check that the wire harmess does ngt interferg with any
moving or sliding parts after clamping.

MO GOOD

B Route wire harnesses (o avaid sharp Adges, cormars or the
projected ends of bolts and screws.

NG GOOD
-,
B Seat groammets in their holes properly,
MO GOOD
¥ Do not bend ar twist wira harnesses.
GOOD MO GOOD
f- ks

M Before using testers, read the instructions,
CAUTION

» Ba not drop parts containing semiconductors. Semicon-
' ductors ara fragile and sansitive 10 shack. Dropping a

é semiconductor could damage or destray it.

21-4
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ELECTRICAL FUNDAMENTALS

- B B caieful not Lo pingh or trap wires or harnesses under
iteme during installatian,

-, M Route wires and wire harness so that they ara not too tight

’ or loose when the handlebar is turned all the way 1o the
right or laft,

W Avaoid routing wires and harnesses through sharp bends and
arround tught cornars.

B Route harnesses 5o they ara najther pulied taut nor have ex-
casziva slack,

MO GOGD

Date of lssua: Sep,, 1988
& HONDA MOTOR CO_, LTO.

21-b




ELECTRICAL FUNDAMENTALS

BASIC ELECTRONIC KNOWLEDGE

All matter, whether solid, liquid, or gas, are a collegction of
mobapules, and each molecuta is made up of atems, Each atom
conzsists of a8 nucleus, which is made up of protons and
neutrons, and electrons which circle around the nucleus.
Elactricity MNows when thasa elactrons freely move outward
from their orbits, Some materials became conductors when
there are a lot of free electrons and soma become insulators
wihan there ara no free alectrons, ICis a well known fact that
when & piece of glass is rubbed with silk cloth, it generates
‘*&tatic Electneity”’ attracting a piece of paper towards it, This
happens because the free electrans in glass move into the silk
dug to the haat genarated by rubhing. As a result, the glass
takes on a positive charge and the silk cloth takes an a3
negative charge.

CURRENT FLOW

When a paositive charged material and a negative chargad
rnatarial are connactad with a conductor, free electrons flow
from negative charged tu positive charged material. This flow
uf electrons is caelled “‘electricity'’. For a lang time it was
thought that electricel current flowed fram the positive side of
the sourge to the negative side. When il was discovered that
electrons actually fiow the other way it was too late to change
existing publications on electricity. As a result, just for
convenignga, tachnical publications compromise by saying
that electrical vurrent flows fram the positive to the negative
side whila elactrans flaw from tha negatve to the positive
side,

It iz conwvaniant ta think of the flow of alectrical current as the
flowr al water,

The number of electrons passing any given point in a gircuit in
one sacond detarmings the current flowing through the circuit,
The amount of current flow is measured in “Amperes (A1

FREE ELECTHOMN

NUCLELS

GLasSs SILK CLOTH

FLOW OF CLURRENT

2 9 2 5 oegop
—
FLOW OF ELECTRON

Fr~
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ELECTRICAL FUNDAMENTALS

ALTERNATING CURRENT AND DIRECT CURRENT

All electrical components are supplied with either alternating
current ar direct current, abbreviated as AC or DC
respectively.

The fundamoental characteristic of the two currents differ com-
pletaly, and for the purpose of servicing, you need to have a
gond understending of these differences.

Alternating-current

Altarnating current (AC) changes in valtage valua and polarity
with time. AC current flows in ona direction until peak voltage
is reached and then drops 1o zero volis, AC current then
changes directian or polarity untit peak voltage is achisved and
again draps to zero and again changes polarity. From peak
pasitive voltage to peak negative voltage and back again to
peak positive voltage is known as a cycla.

In motoreycles, all electricity generatad is AC. However, AC
can be canvarted to direct current {DC} by ractification. The
DE current is then supplied to components operating on DC.
For example, some medels use DC for their headlights and
othaers use AC,

For headiights oparating on AC, tha lights turn off when the
currant flow is zerq, and then go back op sgain as the polarity
becornas reversed. This ON-OFF cycle is repeatad at a high fre-
quency (number of cycles in one secondl and is not noticable.

[rirect currant

Direct current is a current whose magnitude and directian re-
main censtant. Its form is shown ik the graph. Direct current is
abbreviated as OC. Matoroycle batteries, and household hat.
teries supply DC,

PC has the following characteristics as opposed to AC.

* D can be stored in batteries and discharged whean needead,
1AL cannot be stored)

» DC is capable of a large currant flow. (Good for starter
motars)

«  DC vottage cannot be stepped up or down. [AC can change
itz voitage by using a transformer]

D4— —@

ALTERMNATING CURRENT
P CYCLE

SALEN

TIME

>

1
~ ‘,
4 -
£l
oh\j \_/
)
e/ -
- -

',

e @

DIRECT CURREMNT

CURRENT

TIBAE
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ELECTRICAL FUNCAMENTALS

VOLTAGE

As iHustrated in the figure to the right, when two watar tanks,
A and B, are connected, water flows from tank A to tank B.
This flow is the result of a pressure diffargance betweesn the
two tanks.

This same concept applias to alactricity,

The pressure differanca, called the electrical potantial dif-
ference, causes currant 1o flaw through a circuit.

The pressure of the current iz measurad as voltage (V).

RESISTANCE

Ag everyone knows, water flows through a larger pipe easier
than a smaller pipe. This ¥ because tha smaller pipe provides
greatar resistanca. Similarly, electrical current flows through a
thickar wire [conductart more gasily than a thinner wire, The
resistance (imiting the flow of efectricity through a wire is
measured in Ohms ().

Resistance increasos as tha gize of wire hacome smaller and
longer,
This resistance value can be measured with an ohmmetar.

f- PRESSURE GIFFEREMCE
[HEIGHT DIFFEREMCE)

POTENTIAL DIFFEREMCE
IWOLTAGE|

EATTERY

——

THIN WIRE
[LARGE RESISTANCES

T
THICK WIRE
{SMALL RESISTANCE)
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ELECTRICAL FUNDAMENTALS

OHM'S LAW

The amount of current flowing thraugh a canductor in a closeq
ircuit is propartional to the valtage applied to the conductar,
The relationship betwaen wvoltage and current flow and
rezistance is known as Ohm's law.

Faor exempta, if & 6 @ resistor is connected to the + and — ter-
trinals af & 12 ¥ battery, the curient flowing through the
resistor can be caloulated by Ohm's [aw:

Current = Voltage + Resistange = 12+ 6 = 2 A

POWER

We use electricity to operate headlights ar starter mators, ar
wE convert it to haat,
The emount of wark required 10 do theze things is measurad in
Watts, Changing voltage {Volts] or the rate of currant flow
(Amperes] increases or dacreases electrical power output
{Watts].
The retationship is defined as;

W = El (Power = Voltage x Currant}

ELECTRICAL CIRCUIT

As shown in the right diagram, when a light bulb is connacted
to 3 battery, the current flows in the diraction of the arraw and
the light bulb turns on.

The path in which an electric currant flaw, is cailed & circuit.
©n Honda motoicycles, ssooters and ATYs, the ground wirg
of an electrical circuit is connected to the angine or frame.
Grounding the negative terminal is called a nenative terminal
groung type,

All Honda motarcycles, scooters and ATV share tho negative
ground circuit shown in the right diagrarm.

<OHM'S LAWS

VOLTAGE (E)
CURRENT b = ——— = =

RESISTANCE {RI

VOLTAGE = CURRENT x RESISTAMNCE
= § CURAENT = VOLTAGE =~ RESISTANCE
RESISTANCE = VOLTAGE + CURREMNT

Date of |ssue: Sap., 1988
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ELECTRICAL FUNDAMENTALS

Series circuit

A gerics circuit is an electric ¢irctiit in which the current flows
through one device into another, and then to ground., There is
only ane current path and the wvoltage is distributed by the
leads. The total resistance i) can be found by simply adding
all the resistances. ag. B = R1 + R2

Parallel circuit

A paralle| circuit ig an electric gircuit which has two current
paths, ane for the positive and one for negative, The devices
are connected across the two paths, The voltege on each load
iz the same, but the current branches out to each load. the our-
rant flow to each load can be caloulated agil = £ 571,12 = E
= rd

The total current (I} is the sum of all current fiowing to each
|oad.

DICDE

The dicde allows current to fiow in only one direction. Whan

current is flowing, there is a shight voltage drap across the
diode.

ZENER DIODE

Tha zoner diode allows current to flow in one direction similar
to the diode abova. When a8 certain reverse voltage is apphed,
current abruptly flows in the reversa direction, When the
voltage 15 reduced below the revarse voltage, current flow in
the reverss dirgction stops.

{SERIES CIRCUIT

IFARALLELE CIRCUIT)

DIDDE

—_— CURRENT FLOWS
INORMAL DHIRECTIOM:

.+ ————— CURREMT DOQES NOT FLOW
IREVERSE DIRECTIOMN)

Z2EMNER DIQDE

—————— NO CURRENT FLOWS
BELOW REVERSE VOLTAGE |

'_
=
il
% ®
o ¢
REVERSE VOLTAGE
E} 1
: &
CLRRENT FLOWS VOLTAGE

CURRENT FLOWS

ABOVE REVERSE VOLTAGE
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ELECTRICAL FUNDAMENTALS

THYRISTOR {GCR)

Thyristors hawve three terminals: anade, cathode, and gate.
Tha current flowing from the anode te cathode is said to be in
the positive ditection.

Like diodes, thyristors o not flow Cuerrent in the negative
diraction. Thyristors allow current to flow from anode to
cathade anly whan the thyristar is turned an.

The thyristor is turned on when a certain amount of valtags is
applied to the gate. This input to the gate is called gate waltage
or trigger woltage.

Onca the thyristar is turnad an, there s ne need to continuous-

|y epply voltage to the gate. and its characteristic becomas
identical to a regular diode,

SEMICONDUCTOR

The elactrical conductivity of semiconductors lies hetwesn
that of conductors and insulators.

Before understanding how thay wark in gircuits, you need 1o
have a basic knowlege af its characteristics.

Trangistor

& transistor has three terminals; emitter (E], collector {C, and
bas=a [B.

Thare arae two types of transistors: PMNP and NPN typea.

In PMP type transistars, when g positive voltage is applied to
tha emitter and negative voltage to the collector, almost no
current flows from the cellectar to the amitter. 1 tha amittar
voltage & raised slightly higher than the base voltage and 2
small amouwnt of current flows from tha emittar to the base, a
large amount of current flows from the emitter te the callectar.

B

ANODE A

THYRISTGR

) el

K. CATHODE

G GATE
- —— —-— N CURARENT FLOWS
— ———3 N0 CURRENT FLOWS

K

D..-—-—GATE VOLTAGE

— w CURRENT FLOWS WHEN
BECR 15 ON

MO CURRENT FLOWS

FMNP TYPE

TRANMSISTOR SYMBOLS

NPMN TYPE

E: EMITTER
G COLLECTOR
BH: BASE

BAZE CURRENT £

X
-]

©)

8

p/

T —
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ELECTRICAL FUNDAMENTALS

bn the MPM type, almost no current flows when a positive
voltage is applied to the collector and a nagative vaoltage to the
emitter. When a small current flows from the base to the emit-
ter, 8 large curvent flows from the collector to the amitter.

I this wway, the transistor resambles an amplitier in that the
amount of collector to emitter cwrrent is controlled by the base
currant.

Transistors also resemble switching devices. The transistar is
tuenad an, allowing collector to emitter currant 10 flow when
thare is basa currant, and turn off when no hage current exists.

Thermistor

In general, the resistance value of most matals, including cop-
per, increases as the temperaturs r5es, In contrast, tha
resistance of a thermistor decrases s the temperature risoes,
¥when heat is appled to a substance, the activity of its
maolecutas increases and prohibits the flow of free eloctrons.
This incregases tha rasistance,

Far tha thermistor, the number of frea alectrens ncreases as
heat is applied. In this case, the activity of tha moleoulas ro
lorger obstructs the flow of elactrans and the resistance
decreases.

BASE CURRENT

JUIHE

B_@

m\.._,/n

THERMISTOR SYMBOL

RESISTAMNCE —=

- TEMPERATLRE
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ELECTRICAL FUNDAMENTALS

ELECTRICAL SYMBOLS

The symbaols below ara the moat commaon type of symbols

used in electncal circuils.

Ahbrevigtions used in switching devices are as folliws:
NO {Normaly Openl: Switch is open at rest

MC (Normally Clogedl: Switch is ciosed at rest.

BATTERY COMNECTICN RLLTI TESTER MOTOR
@ Mo Yaltrmater Ohmmeater Ammeter
L Connectad | connection
e 8 = (M}
: T
° J
PUMP [ CONNECTOR CONNECTOR CONNECTOR EYELET TERMINAL
P= & of pin COLOR {Raund typet (Flat type]
— : — =/ = d:{b
F_arnale 12le | Female 508 1.0 gide | Female side Male side '
side side ]
IGNITION SWITCH IGRITION SWITCH S| TCH SWITCH SWMTCH .
{Cirguit symbol} (Wiring symbal) {Twa terminal) {Three terminal {Combination type)
@ typel Hi I I
P oo h —0 o T — HL
L
HERE ND NC o—2 o'o @ ?
| T T
FUSE RELAY {NO typel RELAY (MT typel LIGHT BULB GROUND
= . L
. N - Sl
i il
B DOUBLE = =
FILAMEMNT
THREE PHASE SINGLE PHASE FULSE GEMERATOR IGMITIDN COIL IGMITION COIL
ALTERMATOR ALTERMATOR | [Single typa) (Dual typel
Lj“%l Lj“;f:,.gl é =
SPARK PLUG RESISTOR VARIABLE RESISTOR | COIL | SOLENOID] (ep | CAPAC-
- ITOR
l AN — % :~ é L
1 il a2 1
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ELECTRICAL FUNDAMENTALS

BASIC ELECTRICAL DIAGNOSTIC
METHODS

VOLTAGE MEASUREMENT

Measuring voltage is a fundamental methad of checking cirouit
components. The maasurement is conducted far the folowing
reasons.

"T, Ta check if vottage exists, A test light coutd be used.
2: To measurs the actual voltage value. A voltmeter is used to
detarmineg if electrical companant is operating narmally.

HOW TO MEASURE VOLTAGE USING
YOLTMETER

NOTE
"+ Make sure the ground surface 15 clean and free of pair;r
Llse a holt attached dvectly to the frame.

Select a range that is one scale highar than the desired voltage
value. Apply the red probe to the positive end and the black
probe ta the nagative end of circuit, The diagram on tha right
shows that the voltmeter registers the voltage across the light
hulb, Voltmeters are always connected in parallal, not in
SArigs.

Exampla 1

First study the circuit diagram.

If ight bulbs B and © do nat work, and A is OK, the malfunction
15 hetween the grounds at B and C and switch A,

If ight bulb A doss not waork also, the problemn is betweean the
grounds at A, B, and C and the ignition switch.

1. With the ignition switch ON and both light bulbs B and C do
not wark, check valtage at (17

2. If ng voltage is maasured at (1), check voltage 8t /2) in cage
of fatse connmection at connector A. |f voitage exists at 3)
and not at {1}, there is preblem in the connection at connec-
tor &,
if woltage rogisters at bath ) and (25, switch A should be
checked,

-~ VOLTMETER

& b

E

u||—-——11|||1||}——

CONMECTED IN PARALLEL
1GOA0)

D

i

™,
VOLTMETER

{
——m

it

CONMECTED IN SERIES

{BAD)
= &

;

YOLTMETER

®

LIGHT BULBE

f E—TNTT

WIRE HARNESS

BULE B BULE C

CONMECTOR B BLACK

BULB B|BULE C

At

I
I

21-14

Date af Issue: Sap., 198E

© HONDA MOTOR CO., LTD.

.




ELECTRICAL FUNDAMENTALS

2. M valtage at (1; and 2! do not exist, check voltage at i3 and

v im a similar manner,
If there is no voltage at {2 and 3, check wiring between ig-
nivion switch and battery.

» If there is voltage at (5 and 3%, check for @ broken wire or &

short circuit in the wirg harness, Exchange the wire harness
with a now one if necessary,

+ [f there is woltage at (40 and not at 51, then check for loose

connector B.

Exampla 2

Sametimes it i5 gasiar 1o diagnose 8 component by measuring
from its input terminals directly.

Here, the (+) probe goas to the positive input terminal and (-]
probe goes to the ground wire of the cOMmponent.

If no woltage iz measured, thers are two possible causes.

) Mo veltage at the positive input terminal.

(2% A looss groond wira.

Far 33, check for voltage between the input terminal leading to
the battery and ground._ Far {2}, check for continuity between
the green wire terminal to grovod.

Exampla 3

Voltage measuremant is frequently usad to check if 8 system
is working correctly.

For instance, if a light bulb blows put frequently, it needs to ba
checked with an AC voltmeter to see if an excessive voltaga is
apparent,

In thiz case, measure the AT vweltage of the light bulb tarminals
to gee if it is within the specified voltage range.

COMNMNECTOR B

e : ;
B ot i e W
N | {WIRE HARNESS( 4! (2 gy TION
&) connecToR A - ESWITCH
INES

T

I 0 oo

BLACK ﬁ}CDMPGNENT

{[1ih]

GREEN VOLTMETER

] —
|
|

LIGHT 3WITCH

WHITES
YELLOW

GHREEM

LIGHTING
Ol
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ELECTRICAL FUNDAMENTALS

MEASURING RESISTANCE

Along with valtage, resistance is another basic paramater for
diagnasing circuits and their componeants,
Fesistance is measurad for the Following reasons,
i1: To check if components are warking praperiy.
The resistance valua of 3 coil |8g. ignition cail] indicates if it
is normal er mallunctiening.
(' To check for a broken wire,
A continuity check indicates if a wire is intact ar broken.

How to measure resistance using an ohmmeter,

MOTE

+ Proper zeroing of the ohmmetar is necassary to obtain
correct measuremants, Touch the two probes and adjust
the ohmmater so that it registers O [ohms symhol].

Sinca the palarity of terminats is not important, either prabe
may be applied to the terminal, However, since diodes allow
current to flow in ong direction onby, the polarity is impartant.

Unlike when mesasuring wvoltage, it is necessary to disconnect
the carnponent from the circuit, |f resistanca is measured with
the entire circuit connectad, the ohmmeter will read a smaller
value than the coract value.

Similarly, if a circuit has branches, the connecter leading to the
specific branch needs to be disconnected in order to read
correctly.

CHECKING CaiL CHECK FOR BROKEM |
WIRES

LERD OHM ADJUSTER

Go0D BaD

e

WITH CONNECTOR CONNECTED—F
WITH CONNECTOR—R = R1
DISCONMECTED

COMMECTOR
R
%‘? &%ﬁz

1« A2
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ELECTRICAL FUNDAMENTALS

When the ohmmater is connactad in series, resistance values
ara large,

In the dizgram, measure resistance R1 by moving the proba
shown &t i1}, ta a ground,

Example

To check the CD| exciter cail, rasistance can be messurad at
(1) and (2, Measuring resistance at (1), automatically checks
far a broken wira {black/red} and for a bad connaction at the
alternator connacter, If the resistance is nermal at <3), (%) need
not ba chackad.

if () was checked first and correct resistance was measured,
there is still & possibility of & broken wire and loose connec.
tion. Thet weuld raguire more investigation 1o locate the fault,

If. while maazuring resistance at (1}, the negative probe is plac-
ad an the ground wire (grean), then the comnection ta ground
is ehecked as wall.

To check the operation of an exciter coil, place the probes as
shown in the diagram. If the resistance is normal, then the ax-
citer ¢oil, the wire connectad to the coil (black/red), and the
ground wirg (green} are all narmal,

If the resistance is far off the standard wvalue, check the
following:
1. Broken ground wire (grean)
Place a probe at i3 and measure resistance.
M 0! iz measured, then the green wira is properly arounded.
If e=(infinityl is measured, then a hroken wira {green| or
lopse connection at the ground tarminal is suspect.

—
(GREEN— — _EL;E}E}EEE._' BLACK/RED
=== | ===
]
| - N\ o
i F WIRE HARNESS
] |
! "
|
|
} |
| : COH EXCITER COIL
il
(-]
CDI UNIT
r BLACK/RED

F=——— — — — — — — = -

4
1
@iHUUND WIRE

GROUMD TERRIMNAL
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ELECTRICAL FUNDAMENTALS

2. Faulty exciter coil
Disconnect the alternator connectior, compare the
resistance value at17) (maasurad on the previous page) and
at (1.

* If the twa values are not the =ame, a broken blackired wire
&1 |oose alternatar connactor i$ Suspect.

« [ both resistance values are the sama, hut net in the correct
range, the exciter coil may bo faulty.

3. Shorted wire or wire harness,
To =ea if the green o+ black/red wire is shorted, check the
contimgity betwaan different colored wiras. |f you hawve con-
tinuity betwean other wires, replace the wire harness.

MEASURING CURRENT

Current is not normally checkead during matareycle service pro-
codures. Though it is used for testing components, currant
Mmessurements ara not used for chacking continuity within
cifCuits.

How to measure cufrent wsing ammeter
Ammeter is cunnected in saries in the circuit and measures the
currant flowing through it.

Flace the @ (& in circle symball red prabe to the positive 2nd
of cireuit and © 12 in circle symboll black probe to the
negative end,

Make sura the current flow does not exceed the maximum
range selected.

CAUTION

* Placing the ammeatar in parallel, like a2 voltmeter, can
damage the ammeter from a current overflow,

» Connecting the ammetar batween the battery terminals
will damage the ammater.

" = Turning on the startar motar while tha ammeter is con-

E nected batwaan tha battery terminal and battary cable

EXCITER COIL
:/-.ﬁ-
SERIES COMNNECTION PARALLEL CONNECTION
1G000) IVWRONG)
= = o
L
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