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FOREWORD

This manual is designed to provide motorcycle owners, students, and mechanics with a complete under-
standing of the construction and operating principles of motorcycle electrical systems. A troubleshooting

chart is included for the diagnosis and correction of electrical problems.
The manual starts with a simplified description of the basic es. Subsequent sections describe specj ‘
electrical system circuitry, adding technical detail as the reader’s cdmprehension grows. w o

s as an aid in visualizing t?& lex ooc'

es, preclude the listi servi eci-
i ical co ents.

dified equipme

Special care has been exercised in preparing clear, simg
electrical systems described in the text.

The variety of electrical equipment in use, and freg
fications. Refer to the factory shop manual for

Equipment and procedures shown in this man
Honda motorcycle models for 1978 introduc
not covered in this manual.

and p dures that are
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HONDA MOTORCYCLE ELECTRICAL SYSTEMS

BASIC PRINCIPLES OF ELECTRICITY AND MAGNETISM

Electric Current:

A basic knowledge of electricity and magnetism is necessary for understanding the construction and opera-
tion of motorcycle electrical systems.

Electric current flowing through a wire can be compared
ing electric circuits are easily explained by this analogy.

Water will flow through the pipe from the full tan
the empty tank (Fig. 1) until the water level is eve
both tanks. Pressure (weight of water in the ful
or pressure supplied by attaching a pump) is re
to cause the water to flow. A valve can be ins
open or close the water passage.

Similarily, electrical current will flow thrg
(Fig. 2) due to electrical pressure created b
or a generator. A switch can be install
close the circuit.

Water pressure is measured in poung
while electrical pressure is measured

Rate of water flow, measured |
is analogous to rate of electric
measured in AMPERES.

&»\ L ~

SWITCH
Water will have a lower rate of flow through a sm@
or longer pipe due to increased resi e. Si rily,
electric current will have a lowergraté”of flo ough BATTERY
a smaller or longer wire. Pa closi e water
valve in Fig. 1 decreases wat y resistance,

just as the resistor in % decr current flow.
Electrical resistance is r&xs red ir@!s. Fig. 2 Electrical Circuit

o° ©
O




BASIC PRINCIPLES OF ELECTRICITY AND MAGNETISM
(i i ol il il e T e & e e SR T I B S e e TR e e e e e

The relationship between pressure (volts), current flow (amperes), and resistance (ohms) is known as '
OHM’S LAW. Given any two values of a circuit, we can calculate the third value.

‘ AMPERES = VOLTS + OHMS
VOLTS = AMPERES X OHMS
OHMS  =VOLTS + AMPERES ‘

OHM'S
LAW

Electrical power is measured in WATTS. The analogous hydraulic term would be horsepower. Increasing the
electrical pressure (volts) or increasing the rate of current flow (amperes) increases electrical power output

or consumption (watts). o%
WATTS = VOLTS X AMPERES § &
O, &
ol
%Qn s /'?Nhen
~Current flo& rough

Series Circuit:

BATTERY

@ce (ohms) increases as the
)r other equipment is increased.
Law, increasing the resistance

current flow (amperes) unless

Fig. 3 Series Circuit

O
Fig. 4 Hydraul&alo Series Circuit




BASIC PRINCIPLES OF ELECTRICITY AND MAGNETISM

If one lamp in a series circuit burns out, or is removed, the circuit becomes incomplete, and a// lamps go
out. The same effect can be produced in Fig. 4 by shutting down any one of the turbines. For this reason,

motorcycle lighting equipment, such as headlight and taillight, are connected in parallel rather than in
series.

Switches and fuses, however, must be connected in series with the equipment they control or protect.
When an ammeter is used to check current flow, it too must be connected in series, so that all current in

the circuit flows through the meter. :o

Parallel Circuit:

An electrical circuit is said to be in parallel
connected as shown in Fig. 5 & 6. Curren
through any one lamp or other compo
complete a circuit, returning to the batter
common ground connection or wire.
burns out or is removed, the others
Note that the switch is connected in s
switch is turned off, the circuit wi
and all lamps will go out simultaneq

LAMPS
A considerable amount of w @ @
utilizing the frame and engine to ce o =
Ground symbols (=) shown in F 6 |nd|ca =
attachment to the frame or engme return

SWITCH
(Fig. 5) is necessary only when Iectn a
nents are mounted in such a nner té ey are
insulated from the frame gme BATTERY

& o Fig. 6 Parallel Circuit One Wire System
) o:

@&




BASiC PRINCIPLES OF ELECTRICITY AND MAGNETISM

wydraulic analogy to the parallel circuit is shown in Fig. 7. If one turbine is shut down, the others will
-untinue to operate and it can be clearly seen that more water will flow as more valves are opened. Opening
additional passages reduces the total resistance. Similarly, as more lights are added in Fig. 5 & 6, the total
resistance of the circuit (ohms) is reduced and more current (amperes) flows from the battery to operate
the additional lights without requiring a voltage increase.

The hydraulic analogy in Fig. 8 is offere /// i fa cycle electrical system.

WATER LEVEL
(STATE OF CHARGE)

VALVE LINKAGE
(BRAKE LIGHT LINKAGE)

RESERVOIR VALVE

(BATTERY) (BRAKE LIGHT SWITCH)
PULL CHAIN
(BRAKE PEDAL)

TURBINE

(STARTER MOTOR)

PUMP VALVE

(GENERATOR) (MAIN LIGHT SWITCH)

(o 8

4

Fig. 8 Hydraulic nalo§ otorcycle Electrical System




BASIC PRINCIPLES OF ELECTRICITY AND MAGNETISM

Current Flow.

Electric current does not really flow like water, of course. This is simply a convenient analogy for
explaining electrical circuits. Electric current consists of electrons (the smallest possible units of negative
electrical charge) moving from atom to atom within the wire.

The outer electrons are most easily freed from the atom.
When voltage is applied, they will travel a short distance
and collide with other atoms. The collision will knock

NUCLEUS

other electrons free, and the process continues wij
free electrons moving by collision toward the positive
terminal in the electrical circuit.

Copper wire is a good conductor of electricity
its atoms have a large number of easily freed
in their outer orbits. Insulators, such as r
and plastics have few free electrons and & . ELECTRON
ductors of electricity.

. . . '
Before the nature of electricity was rrent’”” flowed from the

positive terminal of the voltage so terminal, and all technical

publications were written according

When it was discovered that elec
terminal, it was too late to cf

[, through the circuit, to the positive
Is be relabeled to reconcile electron

flow with old theory, as ther, eory equip

&

Thereafter, technical publications re%ed to & ntlonal current”’ (old theory) as flowing from positive
to negative, while ““electron flow"’ @N theo

in use, and relabeling terminals would
cause confusion.

n from negative to positive.

With the advent of transis%ﬁh o] it became useful to consider electric current as something that
flows in both directi e ele s constitute current flowing from negative to positive, while the
“holes’ vacated by t(s lectr nstitute current flowing from positive to negative.

For most @s the direct on of current flow is of no concern, so long as you are careful to connect
electrical nents in‘pProper polarity.

— e




BASIC PRINCIPLES OF ELECTRICITY AND MAGNETISM

etism: .

Magnetism is an invisible force, the nature of which has not been fully determined. The properties of mag-
netism are well known, however, and we are all familiar with the ability of a magnet to attract, and be
attracted by, iron and magnetic alloys.

Magnetic force is concentrated in the ends of the magnet,
called poles. The poles are labeled north and south from
the fact that a compass needle, which is simply a thin bar

magnet, aligns itself with the north and south magnetic y

poles of the earth

Think of the d south poles of magnets as ‘‘no Q ('od

3 eeking’’ with reference to the f
\n This orient i id conflict when consider, at o’
the north )f a magnet is attracted to the “'n ma 0
Fig. 10 Compass netic pole ’ ] o &&
et) attr&h

other. ‘I@princi-
ices a Qic motors
are % stronger or
or f .apart. .

Unlike poles (north seeking pole of one magnet a
other, while like poles (two north seeking poles or
ple, which makes a compass operate, is also used t
and solenoids. The force of attraction or repu

2n brought closer together. The force is decre

Magnetic Fields:
Magnetic lines of force are considered tg

surrounding space, reenter at the south
self.

e magnet, pass through the
rcuit by passing through the magnet it-

is used to pick up iron particles, most
g e attracted to the ends (poles) of the
magnet netic force is greatest in the poles because
all i@s of magnetic force must pass through the poles
oéﬁplete their circuits. The strength of a magnet is .

t
eermined by the concentration of these lines of
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BASIC PRINCIPLES OF ELECTRICITY AND MAGNETISM
T i W G e el G iy S B R e SR U [ B SO et

Electromagnetism:

When an electric current flows through a wire, this
sets up a magnetic field surrounding the wire. This
field is regarded as magnetic lines of force encircling
the wire (Fig. 12).

If the wire is wound in a coil, the magnetic lines of
force form a pattern which encircles all adjoining
loops of the wire (Fig. 13). This establishes a mag-
netic field which resembles that of a bar magnet,
though many lines of force are dissipated between
the loops of the coil.

When a soft iron core is inserted into the wire coil,
the lines of magnetic force inside the coil will tend
to travel through the iron (Fig. 14), because it pro-
vides a better magnetic path than air. This property
of iron, called permeability, concentrates the lines
of force in the center of the coil, strengthening the
magnetic field. The combination of an iron core in
a coil wire becomes an electromagnet.

When the electric current is switched off/ the |ifes of
force collapse, and the soft iron corelimmediate |y
loses its induced magnetism.

- = -
72N 75N 7PN
Ty = \\\\ 77\ U7 ‘\Q\\
i L\i\ i A Iﬁ[ |
== 3 oY P < LI <+ 4
T
N7/ \ ///// o ;/u
‘4 Nl o
= ~ >

Fig. 12 Magnetic Field Surrounding a Wire

Fig. 13 Magnetic Fiéld of a Wire Coil

A soft iron core is used to produce a temporary electromagner in this manner, but a bar of stee/, once mag-
netized, will retain its magnetism indefinitely/and i§ called apermanentimagnet. The magnets shown in Fig.

11 are made of steel or other magneti¢ allog. Saft irgh

IS used as the gore of a temporary electromagnet.

,!l—il-/ R |/ -
(1AM /7 (W /| MR/ || e A SOFT
@ | A/ ) n-/:.‘-/ln- I.I-/ @ IRON
I o It /] 'rRR ! o
/4 BeATLY 7 SPRCUY /| ARV /) SR /! v/ Ben R CORE
— = T Ny Ty e
\/ ¥ !U' 7 v \/
/ DAY & & O
/s ot i o < b\
/8 = - - —
v B i
= +

Fig. 14 Electromagnet:




A.C. GENERATORS
" duction: ‘

Induction is the process by which a magnetic field is used to create electric current. It is the operating prin-
ciple of the generator.

We have seen that wherever an electric current is flowing, a magnetic field is present. Conversely, wher- .
ever there is a magnetic field, an electric current can be /induced.

An electric current is induced in a wire coil whenever
K N\ lines of magnetic force are cut by the wires. The
) strength the induced voltage depends on three
@ @ factors: Q &
@\ 1. The numberiof windings in the wire coil. The rw (9

ings there are, the more times th tic

f forcelwill be cut. :
//////// rength '©f the magnetic ﬁel@nger @
........ t e more\lines of force.

@ T d wit h the lines of m@tlc force

DIRECTION OF CURRENT FLOW the wipes.

Fig. 15 Elementary A.C. Generator - s‘ ’
or Operation: $
6 sho am&-nentary A.C. generator.

magnet (1) is suspended within a soft
which completes the circuit for the
et’s lines of force. The soft iron frame
eco a temporary magnet, concentrating
f magnet rce around the wire coil
hen permanent magnet @ is rotated 1800,
& the etic polarity of the soft iron frame @ is
r% ed. With each 180° of rotation, the magnetic
e R s of force around the soft iron frame collapse and 0
75 A then reestablish themselves in the opposite direction.
—.K'o\f_g Each time the lines of force collapse and rebuild, they

DIRECTION OF CURR @w b'b are cut by the wire coil @ , and an electric current

o is induced in the wires.

(1) PERMANENT MA & o '

(2) sOFT I1RON F v The current thus generated is called “A.C."" (alter-

@ WIBE C ® nating current) because the direction of current flow
reverses each time the magnetic field is reversed.

Fig. 16 Elementary A.C erator




A.C. GENERATORS

The elementary A.C. generator shown in Fig. 15 &
16 has a two-pole rotating magnet and a two-pole soft
iron frame. The induced current therefore reverses
every 1800. A full cycle is completed every 360°.

If the motorcycle is equipped with a six-pole rota-
ting magnet and a six-pole soft iron frame, as shown
in Fig. 17, the induced current will reverse every 600,
and a full cycle will be completed every 120°. More
current is generated because there are a greater numbe
of generating coils in operation, and magnetic line
force are cut more frequently.

An A.C. generator can be constructed with a
number of poles. It is common practice to us
of coils to generate ignition current and ano
generate lighting current (Fig. 20), or tou
coils to generate the current needed for da
tion with lights off and additional coil
operation with lights on (Fig. 17, 18, 18

Fig. 18 illustrates the hookup f¢
number of coils to be utilized in
in Fig. 17 & 19. Wire A carries
by only one set of coils, and wi
produced by the other two
nections enable the motorc
A only, or A plus B.

The generator can be constructe the rot §
magnet at the center of the coil a mblles{‘g19)

or with the coil assemblies at enter?\ e rota-
ting magnet (Fig. 20). Thﬁfct isgl'o e either
way. The generator woul if the magnet
were stationary and .t ies rotated, but
this is not done a Ies are more suscep-
tible to damage

OO
$

uncti
oil as
oil ass

ntl’ll E rce.

SIX-POLE MAGNET

Fig. 17 Six-Pole A.C. Generator

Q
o &
Ny
kS

f

s ;IATIONARY CoIL

ASSEMBLY

~

. 18 Hookup for Cont g
Coils Used

ZB

L

ROTATING MAGNET

A.C. Generator with Magnet Inside
Coils

ROTATING MAGNET

STATIONARY COILS \‘ﬁ

Fig. 20 A.C. Generator with Coils Inside
Magnet




RECTIFIERS

NO CURRENT FLOW

—3

HIGH CURRENT FLOW

Fig. 21 Symbol for Rectifier Element

SELENIUM
HALF-WAVE
RECTIFIER

SELENIUM
FULL-WAVE
RECTIFIER

SILICON DIODE
HALF-WAVE
RECTIFIER

&

SILICON DIODE
FULL-WAVE
RECTIFIER

+

CURRENT

Fig. 23 Alternating

K ol

P\

A rectifier is a device for converting alternating current ‘
(A.C.) to direct current (D.C.). Because the A.C.
generator produces only alternating current and the
battery can only be charged by direct current, a recti-
fier must be installed in the circuit between the A.C.

generator and battery. .

Motorcycle rectifiers are constructed using selenium
plates or silicon diodes which act as one-way valves,
permitting current flow in one direction and resisting

in the opposite direction. i &

to represent a rectifier on wiriw c

tes an arrow which points,i

)
entional current (See Curre ow, :o

reases and decreases in the
e A.C. generator’'s magnetic

10




If a selenium plate or silicon diode is connected
between the A.C. generator and the battery, as illu-
strated in Fig. 24, current flow comprising the
positive half of the wave form will be passed to the
battery, while negative (reverse) flow will be pre-

vented.

A half-wave rectifier utilizes half the generato
output, but is sufficient for use on some of
smaller Honda models. A greater flow of ¢
current can be obtained through a full-wavg

fier which inverts the negative half of the wa

Full-Wave Rectifier:

The simplest full-wave rectifiers
motorcycles are made with four
silicon diodes connected as sh
diodes are used in rectifiers
generators). Each time the
current reverses directio

provide an alternate path

—— N —
4]

(1) A.c. GENERATOR
(2) HALF-WAVE RECTIFIER
(® BATTERY

ig. 24 Half-Wave Rectification

(1) A.C. GENERATOR
(@ FULL-WAVE RECTIFIER
(3 BATTERY

WAVE FORM OF RECTIFIED CURRENT

Fig. 25 Full-Wave Rectification

* o
0
WAVE FORM OF RECTIFIED CU

11




SOLID STATE CURRENT LIMITER/THREE-PHASE CHARGING SYSTEMS

3nerator output increases with engine rpom. On models equipped with low output generators, this does not
.reate any problem. Models equipped with higher output generators require a current limiter or voltage
regulator to protect the battery from being overcharged during prolonged high rpom operation.

The solid state current limiter uses a zener diode which differs from the previously described rectifier
diodes in that it does not always completely block reverse current. A reverse-biased zener diode will pass
current when voltage exceeds a predetermined level, and then it passes only the amount of current exceed-
ing that level. A solid state current limiter, containing a zener diode, is connected in the charging circuit in
parallel with the battery to bleed off the excess current that would otherwise overcharge the battery at high
rom.

Sl
®

A.C. GENERATOR
FULL-WAVE RECTIFIER
CURRENT LIMITER
BATTERY

PDEOE

SOLID STATE CURRENT LIMITER

Fig. 26 Charging System with Solid/Staté Cusrent Liriter

THREE-PHASE CHARGING SYSTEMS

A three-phase charging system is used in Homda four cylifider motorcycles. This system is composed of a
three-phase A.C. generator, a six-diode re¢tifier, and a voltage regulator.

The generator is referred to as ‘‘three-phase’’
+ because it has three single-phase windings spaced

so that the voltage induced in each winding is
0 ""’ s 120° out of phase with the voltage in the other

two windings. A representation of the alterna-
_ ting current wave forms (Fig. 27) is similar in
appearance to the wave forms which would be

generated by three separate single-phase genera-

Fig. 27 Alternating Current Wave Form from tors (see pages 8 & 9) phased 1200 apart.

Three-Phase A.C.‘Generator

12




THREE-PHASE CHARGING SYSTEMS

The three-phase A.C. generator used in Honda GL-1000
engines has two major components; rotor and stator
(Fig. 28). The rotor is permanently magnetized and re-
volves around the stator. Current is generated in the
manner described on pages 8 & 9, but the stator wind-
ings produce a three-phase output.

Three-phase A.C. generators used in other Honda four
cylinder engines have three major components (Fig. 29).
The rotor is bolted directly to the end of the crankshaft
and revolves in the space between the field coil and
stator. The field coil and stator are held stationary in
the generator housing.

Unlike other Honda motorcycle generators, the rotor
is not permanently magnetized, but is temporarily mag:
netized through interaction with the field coil. Curfent
from the battery to the field coil determinegs the
strength of the magnetic field and hence/the output of
the generator.

Voltage Regulation for A.C. Generators E quippgd
with Field Coils (all Honda four cylinder/modeéls
except GL-1000):

The voltage regulator (Fig. B0) for these’ genérators
provides three operating modes wiich/ ared selected
according to the battery's statépoficharge. The regd-
lator enables low battery voltage toscause high gefera-
tor output, and vice versa.

Changes from one operating, mode o another are
achieved by a relay coil andicontactspeints within the
regulator (Fig. 31). The'felay coil(isran electromagnet
(see page 7) which ean cause thécifcuits to be switched
by attracting theontact pointarmature.

Fig. 30 Voltage Regulator (exterior view)

ARMATURE

RELAY COIL

Fig. 31 Voltage Regulator (interior view)

p CONTACT POINTS

13




THREE-PHASE CHARGING SYSTEMS

MODE 1 (Fig. 32) — Battery Voltage is Low:

Current flows from the battery to terminal | of the voltage regulator. Inside the regulator, current flows
through a relay coil and to ground through terminal E.

Because battery voltage is low (the battery needs charging), there is not enough current flowing through the
regulator relay coil to open the contact points, so current also flows from terminal I, through the contact
points, through terminal F, and directly to the field coil.

In this mode, the battery is directly connected to the fielg
(1.6 amps). Maximum field current causes high generator o

and provides the maximum field curre
high battery charging voltage.

RECTIFIER
R \
Al B
f FO‘
=y a’b
¢ d
®
T ;
o
BL
ALTERNATOR
[a)
srATon-cm g
-
@]
-
|
FIELD COIL

CONNECTO
Fig. 32 Three-Phase Charging Systea R

MODE 2 (Fig. 33) — Battery v& is N@

With normal battery v@ there i chent current flowing through the regulator relay coil to open the
no

contact points. Curr termmal F only by passing through a resistor which reduces field
current. Lower fi ent re to Iower generator output.

$

line MODE 1 current path.

14
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THREE-PHASE CHARGING SYSTEMS

RECTIFIER  — R/MW R/W  CABLE
g L B
B hd l_ 12vDC =
BATTERY = R
. o—\d —
~ pam—
€ T } .
|
7 |
Y o/
IGNITION SWITCH ——3 ¢
CONNECTOR

ALTERNATOR

STATOR COIL

FIELD COIL

Fig. 33 Three-Phase Charging

MODE 3 (Fig. 34) —
Battery Voltage is Excessi

When battery voltage is

current flowing through the regulator relay
to cause the contact points t&plete
circuit. Current flows f
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BATTERIES

"he battery serves as an energy reservoir, storing the generator’s electrical output in chemical form. The
battery’s chemical energy is converted again to electrical energy for operating the starter motor, or when
needed for lighting and ignition current.

When the engine is operating at a speed too low for the generator to supply all the lighting and ignition
current needed, the battery discharges, converting its chemical energy into the needed electrical energy. At
normal riding speeds, generator output is sufficient to recharge the battery, restoring its chemical energy.

Some motorcycles do not require batteries. Dirt bikes, especially those which have no lighting equipment,
do not require an energy reservoir; their ignition current is supplied solely and directly by the generator.
These machines are designed without batteries or starter motors for simplicity and to reduce weight.

A battery is required on all motorcycles equipped with starter motors, because the starter motor must opef-
ate when the engine is at rest, and the generator cannot supply current until the engine is running. Furthetr,
starter motors consume large amounts of current. A battéry is also necessary, or at least helpful, if allarge
amount of lighting current must be delivered at idle speed.

Battery Cell Construction:
Motorcycles are normally equipped with lead-acid /batterigs. Other metals and electrolytés can be used’to
construct batteries, but the ordinary lead-acid combination produces the highestycelhvoltage for thellowest

cost.

A simple battery cell is illustrated in Fig. 35. Groups'of lead plates are'stacked pafallel to.eaeh other, sepa-
rated by sheets of insulating material. The cell is filed with dilute sulfuric acid'when prepared for service.

Platest connected 0 the gegative terminal of the
batiery are made of piain lead (Pb). Plates con-
ngcted 4o the pasitive terminal are made of lead
4 peroxide (PbO2),\which can be distinguished by its
brown color.

The plates are apranged alternately; negative —
= e positive — ‘negative, etc. There is a negative plate
F at each end of the plate group; therefore the cell
= has/ne more negative plate than positive plate.
= There is no technical reason for using negative
= = pldates at both ends; it is simply common practice.

© O PO

Separator sheets of resin treated paper and fiber-
glass, or other non-conductive materials, are porous
to permit the passage of electrolyte, while insula-
ting the lead plates from each other to prevent
short circuiting. Additional separators may be
placed at the ends of the plate group as packing
material, though this is not essential.

AN,

ELECTROLYTE (4) WNEGATIVE PLATE (Pb)
POSITIVE TERMINAL ), B SEPARATOR
NEGATIVE TERMINALY (6) POSITIVE PLATE (PbO3)

@O

Fig. 35 Lead-Acid Battery Cell
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Battery Cell Operation:

Chemical action between the electrolyte and the cell plates produces an electric current. As previously
stated, the positive cell plates are lead peroxide (PbO2) and the negative cell plates are plain lead (Pb).
When a load is connected between the battery terminals and the cell discharges, the sulfuric acid electro-
lyte (H2SO4) divides into H2 and SO4. The H2 combines with oxygen in the positive plates to form water
(H20), while the SO4 combines with the lead (Pb) of both plates to form lead sulfate (PbSQO4). When the
battery is recharged by the generator, the chemical process is reversed.

DISCHARGE
©

PbOy + Pb + HoSO4 = 2PbS0O4 ﬂ + ELECTRICAL ENERGY Q
As discharge continues, the amount of lead sul n the plates increases until the sulfa ing be s
so thick that the weakened electrolyte canno i ch the active materials nd @e oX-
ide). When this happens, chemical reaction j : r

e output of the ce uced.! actice,
the battery should not be permitted to disc t, because th sulfate are
difficult to remove in charging. When a b - a |sch rb ondition for

a considerable time, sulfation is visible i g plates. Cells whnch@e tecome badly
sulfated may be permanently impaired. o

i snd negative plates, and sulfuric

is decreased, and the acid content

Specific Gravity:

When the cell is being charged, lea
acid is again formed. In the proce
of the electrolyte is increased.

Sulfuric acid is heavier than
the electrolyte. Specific gra
a specific gravity of 1.000.

acid content increases the density of
electrolyte, relative to water. Water has

&

The cell’s state of charge is indicat&ay the sptngravity (density) of its electrolyte and can be checked
with a hydrometer (Fig. 36).

The specific gravity must be ﬁw promote chemical action in the cell, though excessive acid con-
tent can shorten cell Iif II d cell in a motorcycle battery should have a specific gravity of
1.260 — 1.280. A s ravnty .200 — 1.260 indicates a partial charge. If the specific gravity falls
below 1.200, the shouI recharged as soon as possible; it should not be permitted to remain for
along time in a&rqe S

The spec<|c ity figures given in the preceding paragraph apply at a standard reference temperature
of 77° speci ravity reading for a given electrolyte density will vary slightly with temperature
changes. At hig eratures, lower specific gravity readings will be obtained, and vice versa.
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HYDROMETER
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the float to operate freely; do ng
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L0 pp LT
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charging. o
& c FULL CHARGE DISCHARGE
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Fig. 36 Measuring Specific Gravity ﬁa Hy eter (calibrated float reads specific gravity)

or, ad@om to the specific gravity reading for each 3°F above 77°F.
ic ioreading for each 39F below 77°F. Thus, if a specific gravity read-
OF, th rrected specific gravity is 1.251.
:é o

I

13

As a temperature correctio@
Subtract 0.001 from theq

ing of 1.260 is obtaine
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BATTERIES

Battery Cell Voltage:

Cell voltage is basically determined by the plate material
and electrolyte chemicals used. A lead-acid cell produces
a nominal 2 volts.

Regardless of cell size or the number of cell plates (these
factors affect ampere-hour capacity), if the plates are lead
and the electrolyte is sulfuric acid, then the nominal cell
voltage is 2 volts.

Three 2 volt cells are connected in series to make a
battery (Fig. 37). Six 2 volt cells are connected in sg
make a 12 volt battery (Fig. 38).

Note that the cells must be connected in series i
the cell voltages to be additive. |f a number of
were connected in paralle/, you would simpl
2 volt battery with greater ampere-hour capa

The actual, measured voltage of a lead-
slightly more or less than the nominal 2
on the specific gravity of the electrolyte

Open circuit voltage, applicable whi
connected to any load, can be ¢

VOLTS = SPECIFIC G

Thus, the open circuit voltag
gravity of 1.280 is 2.12 volts
series, will produce a batter
volts.

When a cell discharges, there is %;adual de@ge in

voltage due to increasing internal nce 4d sulfate
coats the plates and electroly ens a gradual
decrease to roughly 1.75 v he cel&v ability is ex-

hausted, and voltage dr a useful level.

Voltage generated e mot?cles charging system
must be greate the ery’s nominal voltage.
Charging volta tequ battery’s open circuit volt-

age plus $sary to overcome internal re-
sistance withi the$

Fig. 38 12 Volt Battery
(six 2 volt cells)




BATTERIES

B. .ry Ampere-Hour Capacity: .

Battery capacity (the ability to deliver electrical energy) is expressed in terms of ampere-hours. Ampere-
hour ratings are calculated by multiplying battery discharge current, in amperes, times the number of hours
the battery is capable of supplying that current. ‘

However, in order for a battery’s advertised ampere-hour rating to have any meaning, it is essential to know
the particular time period for which the ampere-hour rating was measured. If a battery is slowly discharged,

producing low amperage current over a period of many hours, it will produce far more ampere-hours of $
Dperating a starter motor. Q &

current than if it is discharged at a very rapid rate, such as occur,

A 12 ampere-hour battery, based on a 10 hour discharge ra
for a 10 hour period (1.2A X 10 hrs. = 12 ampere-hours
for 1 hour; more likely it would deliver about half that m

i iver 1.2 amperes of electrical ¢ rr@

same battery will not deliver 12 ab :o
%he dis

u ate f ver-

T  ampere-hour capacity of a battery dep}en ive pi@ 4 .arger battery, '
with bigger plates or more plates in parallel, j 3 - ity ater ampere-hour
capacity can also be obtained by connecting 3 : : tery will also have a
somewhat higher ampere-hour capacity a

For Yuasa batteries used in Honda motorcycles, a per
time in rating battery capacity. American automoti
tised ampere-hour capacity. A 5 hour rate is standar,

ter temperatures, because

higher temperatures accelerate chemical ¢ excess of 1130F (450C)

will reduce the service life of the battery.

Battery Identification:

g

. . . . . . . . . .
A model identification code is imprinted or@ side @ Yuasa motorcycle batteries (Fig. 39). In most (
(but not all) cases, this code will corre d to tk@ (Japan Industrial Standards) classification number

for that type of battery. blb

Where Japanese-made batter'&are con d, technical literature and battery interchangeability charts Q
usually refer to the JIS nu . and eful to know how to decipher the code.




BATTERIES

12N12A-4A-1 CODE INTERPRETATION

12—— Nominal voltage (12 volts)
N —— Initial for Nippon (Japan)
12—— Ampere-hour capacity at 10 hour discharge rate
| (12 AH)
j A —— JIS battery identification symbol
?‘ 2 : 4 — erminal position code
A

t tube position code o &

asa battery identification number

ML, ML | DL
3B CODE INTERPRETATION: bﬁ
Yuasa 12N12A-4A-1 Battery &0

Number preceding letter “N"" indi- 5 Woltage (6-valts) o

cates battery voltage. Number im- itialifor Nippon (.!ap Q
mediately following N’ indicates - apa t houréc arge

ampere-hour capacity. Other sym-
bols identify the physical constru
tion of the battery.

Fig. 39 Battery ldentification Co

Dry-Charged Batteries:

Yuasa batteries for Honda

then dried before the battery is e g e embled batteries are sealed to keep out
moisture. This process enab : g ed for long periods of time without deterioration.

Preparation of New Dry-Charg

i

Unseal the battery and attach nt tu &e vent tube must be unobstructed in order to vent hydro-
gen and oxygen that is liberat uring argmg process (see page 22).
If the vent tube is kin shoul reshaped prior to use. A kinked vent tube will usually regain its
shape if |mmersed |n gw a few minutes.

. Fill the battery Ith e olyte and let stand for 1 or 2 hours. Adjust electrolyte level to the upper
level line mar the b case.

In cola@er eI&;‘yte should be brought to room temperature before filling the battery.

&S
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3. Charge the battery at one tenth (10%) of its rated ampere-hour capacity for the number of hours shown

in the following chart. For example, a 12 ampere-hour battery that is 6 months old should be charged
at 1.2 amps for 3 hours.

INITIAL CHARGE FOR NEW BATTERIES

Months elapsed

since manufacture* Charging hours

Less than 12 months 3 hours
12 to 18 months hours o
18 to 24 months hours Q
More than 24 months 18 - 20 hours w
*Date of manufactu stamped on the 0 °
battery case, gas ven :o
NOTE: If the battery seal is missing, or was re e than @ne day prior to actleo;, cha e
battery for 15 - 20 hours. Q 6
CAUTION: Do not exceed the recommend r ate (10% e batterys ampe@r rating),
and do not allow electrolyte temperature t e 50C) ddiring the rginw ss. Excessive
charging rae and cell temperature will da s.

Electrolyte Level: $

Check electrolyte level every week or level beecomes low, add water until the

electrolyte reaches the upper level lin r . Never allow the electrolyte level to fall
so low as to expose the cell plates, as

Water loss is a result of the norm the cells approach full charge and cannot utilize
further current for the chemical n pag&, the excess charging current breaks down
This can be seen through the transparent

battery case as bubbles rising to the top the cells.“Fhese gases escape through the vent tube. Minute
amounts of acid inadvertently escape t g the tube as well. The volume of acid lost in this manner
is so small that acid replenishment i ver requi uring the service iife of the battery. However, the vent
tube must be routed so that it d *t dis near the drive chain or other critical parts that are sus-
ceptible to acid damage. b

electrolyte water into its hydrogen an ggen comp

It is preferable to use di d wate Qe electrolyte solution. Tap water may contain chlorine, iron, and
other elements WhICh con ate the electrolyte and reduce its effectiveness.

(,w‘*
$

¢
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Battery Vent Tube:

Route the battery vent tube as described in the owner’s
manual for your motorcycle model. Correct routing is
also shown on caution labels (Fig. 40 & 41) attached near
the battery area of Honda motorcycles.

it is important that the vent tube be routed so it is not
kinked or pinched, and it must be positioned where it
cannot discharge acid fumes and droplets on the drive
chain. If acid contacts the drive chain, premature wear
or breakage may occur (Fig. 42).

Check the battery vent tube occasionally to be sure that
it is properly attached and has not become kinked or
pinched. Replace damaged vent tubes.

Battery Cleaning:

Inspect battery terminals and the battery mounting box
for signs of corrosion. Clean and repaint the battery box
if signs of corrosion appear. Clean all{eorrosion frém thg
battery terminals. Battery terminals can pe coated with
petroleum jelly for corrosion protection, budt dof not
allow petroleum jelly to coat the batteny casg. A solution
of baking soda (sodium Bicarbgnate )/ and/water candbe
used to neutralize acid when cleaning thg bautery and its
mounting box.

Soapy water (using mild bar seap) “Is_receimmended for
general cleaning. If the battery fits tightly in its moeunt-
ing box, soapy water can also be used to ease installation
and removal. No other cleaning agents should be used.
Some cleaning and lubricating prodéicts confain’chemicals
which may cause the batterymcase to'weaken or crack.

Aerosols and petroleums, base  preducts are especially
harmful.

CAUTION: Cellgcaps mustebesinstalled when cleaning
the battery. Donot allow seap or baking soda to enter
battery cells.

—_—

Fig. 40 Vent Tube Routing Label

(CB-1258)

BATTERY
BREATHER
TUBE J

N

BATTERY
BREATHER
TUBE

CARB.
OVER-
FLOW
TUBE

Fig. 42 Drive Chain Damage Caused by

Battery Acid
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" ‘ery Storage: ' .

When a battery is not in use, it discharges at an average rate of %2% per day. The rate of self-discharge is
greater at warm temperatures and less at cold temperatures.

If your motorcycle is to be stored for only a few weeks, disconnect the negative battery cable to prevent
possible current leakage within the motorcycle’s electrical system. Self-discharge will still occur within the ‘
battery, but the amount of discharge will not be substantial over a period of only a few weeks.

If your motorcycle is to be stored for a month or longer, remove the battery from the motorcycle, store it
in a cool, dry location, and recharge it at least once a month. A hydrometer can be used to determine the
battery’s state of charge and establish the best recharging intervals. Never allow the battery to stand in a
discharged condition for long periods, or the cell plates will bef@ ed by sulfation. Be sure the battery is
fully charged when it is again placed in service.

Battery Charging Equipment:

Recommended charging current for Honda motorcycle : of the battery’s amper@r ca a&
city) ranges between 0.2 and 2.0 amperes, depending e i &

sive automotive trickle chargers are not suitable, as
An excessively high charging current will damage the

If you are unable to obtain a battery charger wit i , ®::attery,

ecting a 12
ohm, 50 watt rheostat and an appropriately calik } 3 in Fig. 48. s.

stats and ammeters
are available from electronics parts supply 1 &on, the ammeter and
rheostat can be built into a small box nex quate ventilation must be provided to

cool the rheostat.

CHARGER

TS

4 I"
BATT

BEING
CHARGED

Fig. 43 Adapting an Aut e Battery Charger For Use With Motorcycle Batteries
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Battery Safety:

Battery electrolyte contains sulfuric acid. Do not allow electrolyte to contact skin, eyes, or clothing. For
safety, wear eye protection when working with batteries and electrolyte. Keep batteries and electrolyte
out of reach of children.

ANTIDOTE, external: Flush with water. If electrolyte has contacted the eyes, flush with water
and get immediate medical attention.

ANTIDOTE, internal: Drink large quantities of water or milk. Follow with milk of magnesia, o
beaten egg, or vegetable oil. Call a physician immediai

Editorial Note: Electrolyte has a pungent, so
why anyone would want to drink the conte
antidote should be published in case this mi
or certainly more harmful than eating yo
very closely to be certain they do non
harmful unless the motorcycle is in mo

battery, but our Iegal staff fee n an
ay. Drinking your battery fatal
ing your tires. We watc

though tire biting i t partl

Batteries produce highly explosive hydrog
is unobstructed, and the battery chargi
the battery. To prevent sparks switch
the battery.

ttery vent tube

B e
n%b sparks away from

ting or disconnecting

iEle first. This procedure elimi-

iver should touch the motorcycle
stalling the battery, connect the negative cable

When removing the battery from
nates the chance of short circuiti
frame while loosening the positi
last.

nch or serew

IGNITION SYSTEMS &

Basically, a motorcycle ignition s consists oltage source (battery or A.C. generator), a switching
device to start and stop current t predetermined intervals (contact points or an electronic switch),
a step-up transformer to produge volt nition coil), and the spark plug.

The sole purpose of th 51 IS to produce a spark that will ignite the air-fuel mixture in the

engine’s combustion r Th ark must be timed to occur at a precise point relative to the com-

pression stroke of t{ ton. o

In order t ce the ignmition spark, an electric current must be made to jump the gap between the
spark plug electrodes j highly pressurized atmosphere of the combustion chamber.

—_—
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IGNITION SYSTEMS

E  “rical current produced directly by the battery or A.C. generator will not jump the spark plug gap be- .
cause the electrical pressure (voltage) is too low to overcome such resistance. Thousands of volts are re-

quiréd to make an electrical current jump the spark plug gap. This voltage requirement varies according

to spark plug design, gap width, spark plug condition, and operating factors, but for dependable perform-

ance, the ignition coil should be capable of producing at least 15,000 volts.

Low voltage current, produced by the battery or A.C. generator, flows to the ignition coil at intervals
determined by the contact points (or electronic switch) and is transformed by the ignition coil into high
voltage current which jumps the spark plug gap.

Ignition systems in use on various motorcycles differ primarily ipsregard to the voltage source, battery or $

A.C. generator, which in turn affects the specific design of o i ion components. Other differences Q &
concern the method chosen for inducing high voltage and

circuitry.

As we have seen in preceding sections of this manual, mo
of direct current, while A.C. generators produce a/terna
by the number of windings, strength of magnetic fielg
purposes, generator voltage is in a relatively low rang
goes to the spark plug.

An A.C. generator that serves as the voltage sourg
] ms are normally classified as being either . ithout lighting .
equipment or batteries, the A.C. generator m 4
generator coil may be used for magneto fun S i the same A.C. gener-
ator may provide lighting and battery chargi

Magnetos can be classified as being “’high

A high tension magneto (page 29) inca
ings. High voltage is induced in the ma
surrounding the magneto primary windings.

of an ignitioA®eoil within the magneto wind-
a rapid collapse of the magnetic field

ding@
Itageo induced is sent directly to the spark plug.

No separate ignition coil is used. K
. 0
A /ow tension magneto (page 30) is essen 'alghigh on magneto without integral secondary windings. (
The contact points are connected in se 'Aith th&é\ary windings of a separate ignition coil.
(2

An energy transfer system (pag& Is simi bo a low tension magneto system, except that the contact
points are connected in parallel with th . generator windings. High voltage is induced in the secondary Q
windings of a separate ignition»coil

e rapid build-up of the magnetic field surrounding the ignition
coil primary windingt o s o
4 b (
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IGNITION SYSTEMS

Some technical publications treat the energy transfer system as a separate category apart from battery or
magneto systems. Some publications, including the one you are now reading, classify the energy transfer
system as another kind of magneto, since it obviously isn't a battery system. Still other publications, in-
cluding manuals by the U.S. Department of Transportation, do not use the term “energy transfer”’ at all,
considering it to be merely a variant of the low tensuon magneto system. Different usage of the term ““mag-
neto”” and different categorization of the term ‘‘energy transfer’” create much confusion. It is unusual for
any two technical publications to use these terms in the same way.

Honda motorcycles are equipped with either battery ignition systems or energy transfer systems. The high
tension magneto system and the low tension magneto system are sometimes encountered on motorcycles of
other manufacture, but not Honda. Therefore, if you hear or read the term ‘‘magneto’” used in reference
Honda motorcycles, it necessarily refers to the ene transfer system. All types of ignition syst

i ergy transfer, may be encountered

Power Products.

Battery Ignition:

The battery ignition system used in Hond
simplified to clearly show how the basic syst
models may not conform exactly to Fig.

illustrated in Fig

is llﬁ;on is
al connections ; U|t pa pecific

the u& al models.

BATTERY
FUSE
IGNITION SWITCH

COIL PRIMARY
WINDINGS

CAPACITOR
CONTACT POINTS

CONTACT POINT
CAM

COIL SECONDARY
WINDINGS

SPARK PLUG

© ® QE® EEEO

Fig. 44 Battery Ignition Systemo '

The primary ignition circ sts a% attery O and runs through fuse @ ignition switch @
i

coil primary wmdlngs cont nts , and to ground, completing the primary circuit. A capa-
citor (also call onden s connected at a point between the coil primary windings and the con-

tact points. The oE end of pacitor is grounded.

The seconda ition %t starts in the ignition coil secondary windings . and runs through the
spark pl to gr ®completing the secondary circuit.
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Ye contact points @ (page 27) are connected in series with the primary circuit. When the ignition
-witch @ is turned on, the contact points open and close the primary circuit as the contact point cam
rotates. While the contact points are closed, current flows through the primary windings &D of the
ignition coil, establishing a magnetic field. When the contact points open, the circuit is broken, and the
magnetic field rapidly collapses, inducing current in the secondary coil windings (see Induction, page
8).

The induced secondary current jumps the spark plug gap, creating the spark to ignite the air-fuel mixture
in the cylinder. Secondary voltage is far greater than voltage through the primary circuit because there is a
far greater number of secondary coil windings than primary windings. One of the principles of induction,
stated on page 8, is that the strength of induced voltage is partly determined by the number of windings
which cut the magnetic field.

As the contact points open, the effect of the collapsing maghetic figld in the ignition coil also creates some

voltage surge in the primary circuit. The capacitor (page 27) absorbs this voltage surge and thus hélps
to prevent the contact points from arcing as they separate,

The contact points must be prevented from arcing for tWo reasons. Firstly, arcing causes the contact points
to become pitted and burnt, greatly reducing their sepvice life. Secondly, arcing allows the primary current
to continue to flow for an instant after the points start to gpen, thusdecreasing the speedswith whichithe
coil’s magnetic field collapses and decreasing the induced voltage in the secondary windingss Thegusénof a
capacitor allows the primary circuit to be broken with @ minimum of afging tefextend edntact poimtservice
life and hasten the collapse of the coil’s magnetic field.

Incidentally, the ignition coil steps down amperage by the same ratio that it stepgfup voftade. High voltage
(electrical pressure) is required to jump the spark plug gap, but amperage is of little_consequence in this
splication. |f you inadvertently touch an upinsulated spark pldg terminal while the®ngine is running, the

nigh voltage shock will make you flinch, butunless you Have adheart condigon, the,amperage (current flow)
is too low to really harm you.

There! are several models of Honda motorcycle in which a single
igrition ¢oil i$ used to fire two spark plugs. This is achieved by
copneciing & spaik plug ta each end of the ignition coil’s second-
ay windidgs, & shown in(Fig. 48. In this hook-up, both spark
plugs aré wired in series with™the secondary coil windings, and
both plugsfire simultaneously.

Where two spark plugs are fired by a single coil, the plugs are used
in eylinders whasé firing order is 360° apart. Thus, one spark plug
will fire while'its cylinder is near the top of its compression stroke,
and the .other spark plug will fire simultaneously while its cylinder
is nedrtthe top of its exhaust stroke. Spark plugs connected in this
manfer ‘fire twice as often as necessary (no purpose is served by
fifing on the exhaust stroke), but this design greatly simplifies the
fgnition system, eliminating the need for a distributor, or for
additional sets of contact points, capacitors, and coils for each
cylinder.

Fig. 45 Single Ignition Ceil\Firing
Two Spark Plugs
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High Tension Magneto Ignition:

The high tension magneto system does not use a separate ignition coil. High voltage is induced in the mag-
neto secondary windings by the collapsing magnetic field that surrounds the magneto primary windings.

All magneto systems operate without a battery, or independent of the battery if one is provided for other
electrical functions.

MAGNETO ROTOR

MAGNETO PRIMARY
WINDINGS

ENGINE STOP SWITCH
CAPACITOR
CONTACT POINTS
CONTACT POINT CAM

MAGNETO SECONDARY
WINDINGS

SPARK PLUG

OEPOE® OO

(=

Between firing impulses, the contag : mpleti he primary circuit. As the
magneto rotor @ spins, alternati e imary windings @ , the same
as in any A.C. generator (see A. ygnetic lines of force are built up, col-
lapsed, and then built up again i

As the magnetic field in the
ings. However, if the primar,
sufficiently rapid to induce
tact points @ just as the magnet

S, CUrrent is i ced in the magneto secondary wind-
as ;E simple A.C. generator, the collapse would not be

ge, SO ontact point cam @ is timed to open the con-

ic field collaps 0 ening the contact points breaks the primary circuit,
hastening the collapse of the magn& field. aL collapse of the magnetic field induces high voltage in

the magneto secondary windings whic ws through the spark plug . The capacitor @ pro-
tects the contact points and hélps to h 50 e collapse of the magnetic field, as in other ignition systems.

When the engine stop s @sed, the contact points have no effect. The primary circuit remains
unbroken, and the c fiel not collapse rapidly enough to induce ignition voltage.

& °
P
&
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w Tension Magneto Ignition:

The low tension magneto system uses a separate ignition coil to induce high voltage. Operation is otherwise
similar to the high tension magneto system described on page 29. Note that the contact points in both high
and low tension magneto systems are connected in series with the primary circuit, as opposed to the energy
transfer system (page 31) in which the contact points are connected in parallel with the primary circuit.

MAGNETO ROTOR

MAGNETO
WINDINGS

ENGINE STOP
SWITCH

COIL PRIMARY
WINDINGS

CAPACITOR
CONTACT POINTS

CONTACT POINT
CAM

COIL SECONDARY
WINDINGS

SPARK PLUG

®
%

@ @ QP ® ® OO

]
||F
1)

Fig. 47 Low Tension Magneto Ignition System

The contact points @ close to complete the primary cireuit. The magheto rotor @ spins, inducing
current in the magneto windings @ whiich flows through thefignition coil primary windings @ , es-
tablishing a magnetic field in the ignition coil.

Because the magneto is an A.C. generator,/currént flow will reverse 'direction as the rotor @ spins. Re-
versal of current flow collapses the/magneti¢ ficld infthe ignition coil, but does not collapse it rapidly
enough to induce usable ignition voltagessishercontact point cam @ is synchronized with the magneto
rotor @ to open the contact points @ at this time, (breaking the primary circuit and hastening the
collapse of the magnetic field in the ignitioneoil. Rapid cellapse of the magnetic field induces high voltage
in the coil secondary windings which{ flows throtgh the spark plug @ . The capacitor @ protects
the contact points and helps to hasten,the collapse(of the magnetic field.

The engine stop switch @ canlbesclosed to'short circuit the magneto, stopping the engine.
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Energy Transfer Ignition:

Operation of the energy transfer system differs from the low tension magneto system by having contact
points connected in parallel with the primary circuit and contact point timing which results in secondary
voltage being induced by the rapid build-up of a magnetic field. Note that battery ignition systems, high
tension magneto ignition systems, and low tension magneto systems all induce secondary voltage by the
rapid collapse of a magnetic field, while the energy transfer system induces secondary voltage by the rapid
build-up of a magnetic field.

The term “‘energy transfer’” is a misnomer for the circuit shown in Fig. 48. However, application of the
term to this circuit is justified by common use and serves to distinguish this circuit from other magneto
ignition circuits.

MAGNETO
ROTOR

MAGNETO
WINDINGS

ENGINE STOP
SWITCH

CAPACITOR

CONTACT
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CONTACT
POINT CAM

COIL
PRIMARY
WINDINGS

coiL -
SECONDARY =
WINDINGS

SPARK PLUG
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Fig. 48 Energy Transfer Ignition Systern

Primary voltage is supplied By the magrgto of A.C. generator {wWhichever term you prefer). Between firing
impulses, the contact points refainpeiosed, shofthcircuiting all current produced by the magneto.
Thus, no current energizes the“ignition coil primary> windings @ . The same effect can be obtained
manually by closing the engine stop‘switch

The contact point cam @ is synchronized with the magneto rotor @ to open the contact points
when the magneto’s output wave ((see Fig. 23, page 10) is at or near its peak. When magneto out-
put reaches its peak and thejcontactspoints open, a surge of current flows through the ignition coil
primary windings {causing rapid’ build-up of a magnetic field which induces high voltage in the ig-
nition coil secondary windings . The high voltage so induced then flows through the spark plug
. The capacitor protects the contact points and enables them to break the circuit quickly with
a minimum of areing.
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)acitor Discharge Ignition (CDI):

A éapacitor has the ability to temporarily store and quickly discharge electrical energy. Any ignition system
which discharges a capacitor into the primary windings of the ignition coil for the purpose of inducing
secondary voltage is, by definition, capacitor discharge ignition. Capacitor discharge ignition comes in many
forms and may be incorporated in either battery or magneto systems.

Some systems use a battery as the primary voltage source, but send battery voltage through a converter
before it reaches the capacitor, the idea being to produce higher voltage than would otherwise be possible.
Some systems use a magneto as the primary voltage source to charge the capacitor, and the capacitor dis-
charges whatever magneto voltage it received.

In any case, capacitor discharge ignition customarily uses anelectronic switch to trigger the capacitor in;
stead of contact points. Tune-ups are greatly simplified when therelare no contact points to adjust or re;
place. Fig. 49 is a simplified illustration of the capacitor discharge ignition system used on the Honda CR#
125M.

A.C. GENERATOR

EXCITER
WINDINGS

TRIGGER
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CAPACITOR

ELECTRONIC
SWITCH

COIL PRIMARY
WINDINGS

COIL SECONDARY
WINDINGS

SPARK PLUG

® © @ PO® @ ®O

Fig. 49 Capacitor Discharge Ignition Sysiem (Honda CR-125M)

Exciter windings @ in the generator @ produce altepmating current. The positive half of the A.C.
wave (see Alternating Current Wave Form, page 10, Fig.23) passes through the diode @ in the C.D.l.
unit to charge the capacitor . Because the diéde allows current to pass in only one direction, the
capacitor is prevented from discharging theough the ‘wagneto during the negative half of the magneto’s
A.C. wave.

Alternating current induced in théytrigger windings @ of the generator @ are used to open and close
the electronic switch in ¢he €.D.I. unit (the electronic switch circuit is considerably more com-
plicated than is shown in Fig.49Y.
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The electronic switch @ (page 32) is opened while the magneto charges the capacitor. When the elec-
tronic switch closes, this completes a circuit, grounding one end of the capacitor through the switch, while
the other end is grounded through the ignition coil primary windings . The capacitor then discharges
through the ignition coil primary windings, causing the rapid build-up of a magnetic field which induces

high voltage in the ignition coil secondary windings . High voltage induced in the secondary wind-
ings flows through the spark plug

Ignition Advance:
The ignition spark must be timed to ignite the air-fuel mixture in the cylinder as the piston nears the end

of its compression stroke. Timing must be precise in order to obtain maximum power and fuel economy.
Optimum ignition timing is determined mainly by such factors as engine rpm, fuel quality, air-fuel mixtu@

ratio, and combustion chamber design. Engine speed de \ines the time available to complete combu
in relation to piston position. Fuel quality, air-fuel a\ratio, and combustion chamber desi t &

the speed with which combustion can occur.
jon must occur before the @the com-_
time to drive the piston ard&

Combustion in the engine cylinder is not instan
pression stroke in order for combustion to be
power stroke.

%

At idling speed, ignition can be timed to ocg
time for combustion to be completed as t [ ignition must
occur earlier during the compression strok

If ignition occurs too early during the cg * [ illde co before the piston

reaches its top dead center position. upward, against extremely high
pressure. |f flywheel momentum can he pi » the engine will stall, or
kick backward when being started. ult i rheating and loss of power.

The air-fuel mixture may also detor st$ ay become damaged by over-
heating and detonation.

the air-fuel mixture will be g € ort while still burning intensely. This will cause
overheating, and in four-stroke ust valve.

Most motorcycles are equipped witr&device I'g automatically advances ignition timing as engine rpm
increases. An automatic ignition nce (Fi 0 & 51) is used on Honda motorcycles equipped with bat-
tery ignition systems and on soEe onda @s equipped with energy transfer systems.

n

X

Some motorcycles, especi iabi and dirt bikes using the energy transfer system, have fixed ig-
nition timing; no aut ,advan&hanism is provided. These motorcycles have their ignition timing
set permanently in&vancec@ ition, so that timing will be most nearly correct when the engine is
running at medit@ igh sp@.

P&
&
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RETURN SPRING

ADVANCE WEIGHT

CONTACT POINT CAM

Fig. 51 Engine Cross Section (Honda CB450)

Showing Ignition Advance Unitinstalled

Centrifugal Ignition Advance Operation:

The centrifugal ignition advance unit (Fig. 50) rotates
with the contact point cam and is driven by the
engine camshaft or crankshaft. Fig. 51 shows an ig-
nition advance unit installed on the end of the cam-
shaft. Centrifugally controlled weights in the advance
unit regulate the position of the contact point cam
relative to the camshaft and crankshaft.

At idle speed, the weights are held inward by spring
tension, and \the cam is positioned to open the ‘con-
tact points near the end of the compressjon(stroke
(usually 5° to 159 before top dead centerydepend:
ing ondmodel design). At idle speedgthere is dmple
time/for combustion to be well undervvay before the
piston moves dawn oft its powerystroke, and’'a mini-
mal adyance promotes smogth idling=and prevents
kick-baek)during starting.

As engine speed ingreases, the advance weights fly
outwdrd by centrifugal ferce, rotating the contact
point cam ahead. In the advanced position, the cam
gpensdthe contact points earlier during the com-
pression stroke (usually 259 to 45° before top dead
génter, depending.orf model design).

Capaeiter discharge ignition systems do not have
cantact points and therefore cannot use a mechani-
eal advance unit. Electronic ignition advance can be
provided by taking advantage of the fact that in-
creased rpm induces greater voltage in the trigger
windings, which in turn controls the electronic switch
that discharge the capacitor.
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Dwell Angle and Contact Point Gap Adjustment:

Dwell angle @ is the distance (measured in degrees or in percent of one full revolution) which the con-
tact point cam rotates while the contact points @ are closed. Increasing dwell angle causes the
contact points to be closed for a longer duration and open for a shorter duration. Decreasing dwell angle
has the opposite result. For every ignition system design, there is a specific dwell angle range in which the
system operates most effectively.

CONTACT POINTS
CONTACT POINT GAP
CONTACT POINT CAM

CAM ROTATION WHILE CONTACT
POINTS ARE CLOSED (DWELL ANGLE)

POSITION OF CAM LOBE APEX WHEN
CONTACT POINTS START TO OPEN

CAM ROTATION WHILE CONTACT
POINTS ARE OPEN

POSITION OF CAM LOBE APEX
WHEN CONTACT POINTS FULLY CLOSE

ONONONOIOIOIO

Fig. 52 Contact Points and Sing

Contact point gap adjustment

creasing contact point gap @ (measured with con-
tact points in the fully opene

s dw ngle. Decreasing the gap increases dwell angle.

If possible, adjust contact point gap ﬁg a dwell r. If you do not have a dwell meter, or if no dwell

specification is available, then adjust contact poi( using a wire clearance gauge.

A wire gauge will measure conta p;nt a e accurately than a flat gauge, if the contact point surfaces

have any irregularities due to or pitti light wear, corrosion, or pitting can be corrected by dressing
the contact points with a c t poi ? Badly worn or pitted contact points should be replaced. Severe
pitting indicates a faul citor ( nser) which should also be replaced. While servicing the contact
points, also lubricate !%ntact cam with a thin film of grease.

The recommend tact gap for Honda motorcycles is 0.3 - 0.4mm (0.012 - 0.016 in.), measured
with contac in th opened position. |f the contact points are in good condition, this clearance
will usually (produce an aecéptable dwell angle.
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1ition Timing Adjustment:
Ignition timing can be adjusted by widening or narrowing the contact point gap @ , or by repositioning

the contact points @ relative to the contact point cam @ . With Honda motorcycles using capacitor
discharge ignition, timing is adjusted by repositioning the magneto stator relative to the rotor.

CONTACT POINTS

®E

CONTACT POINT GAP
CONTACT POINT CAM

CONTACT POINT RUBBING BLOCK

) (=)0

(o

CONTACT POINT BASE PLATE

Fig. 53 Ignition Advance Adjustment

when the contact point gap @ is widened, thg cam/lobe @ contact the rubBing block @ earlier
in its rotation (timing is advanced), and thie eamilobestay sdn contact with the abbing block longer (dwell
angle is decreased). Conversely, narrowing the/contdct p@int gdp retards timing and increases dwell angle.

When the contact point base plate @ is moved inAhe opposite direction of contact point cam rotation,
the cam lobe @ contacts the rubbing block @ cdrlietdin its rotation, and#timing is advanced. Conversely,
moving the contact point base platé in the same/direction as contact point cam rotation will retard timing.

Ignition timing adjustment for some motorcycle models is d@éeomplished solely by varying the contact point
gap. For some models, adjustment is accomplished solely by moving the contact point base plate. Some
other models require a combination of both procedures\to adjust ignition timing.

When altering the ignition point gap_for the putpose of adjusting ignition timing, do not exceed the recom-
mended dwell angle range. If ygtbmeasure’eontact point gap instead of dwell angle, then do not set the gap
narrower than 0.3mm (0.012%inY or wider than 0.4mm (0.016 in.). If correct ignition timing cannot be
achieved within the specifiédidwell angle‘er gap range, then replace the contact points.
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e e S T e R e o G e e, G o e e ey e |

For greatest accuracy, use a stroboscopic timing
light, so you can adjust ignition timing with the
engine running (Fig. 54). On models equipped with
automatic ignition advance, a stroboscopic timing
light is essential for checking full advance timing.

(1) STROBOSCOPIC TIMING LIGHT
(2) DWELL METER

If you do not have a stroboscopic timing light, it
will be necessary to check ignition timing with the
engine stopped, using a continuity light or similar
device. This method is called static timing.

If the motorcycle has a battery ignition system, a

simple continuity light can be connected in paral- Fig. 54 Checking Ignition Timing and Dwell
lel with the contact points to check static timing. Angle, Using a Stroboscopic Timing
(Fig. 55). With the ignition switch and engine swit€h Light and Dwell Meter with Engine

on, turn the crankshaft slowly, and the bulb swill Running

light when the contact points open. A continuity
light can be easily constructed, using a 6 or 12 volt
(depending on the motorcycle's battery voltage), 3
watt bulb or one of the bulbs from the motoreyele s
instrument lights.

If the motorcycle has an energy transfer system,
the simple continuity light shown in Fig. 35 will
not work, no matter whether -the /motoucycle 4s
battery equipped or not. For static/timing with‘an
energy transfer system, it is necessary to discoanect
the contact point lead from the motoreycles elegs
trical system and connect a self-powered continuity
light in series with the contadt points (Fig. /66). 4 |Fig. 55 Checking Static Ignition Timing with a
With this hook-up, the bulb/will dighwwheh thé Simple Continuity Light (for battery
contact points close. A self-poered continuity ignition systems only)

light can also be used to/check battery ignition
system timing, if the contact point lzads are dis-
connected.

Some mechanics prefer to use a bUzzer rather tham
a light. Self-powered ‘“buzz boxes® are commer-
cially available for this purpose. As an,ihexpen-
sive alternative, a child’s toy.\telegraphsSet can be
hooked-up to light, buzz,gor click when the contact
points close. A VOMgor<ohmmeterrcan also be
used to determine {her the contact points open
and close.

SR

Fig. 56 Checking Static Ignition Timing with a
Self-Powered Continuity Light
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rition Timing Marks: .

Honda single cylinder and twin cylinder models have timing marks stamped on the generator rotor (see Fig.
57, 59, 61 on following pages). Honda four cylinder air-cooled models have timing marks on the ignition
advance assembly (see Fig. 63, page 41). The Honda GL-1000 has timing marks on the edge of the flywheel
(see Fig. 65, page 42). .

Timing marks are lettered “T" for top dead center piston position and “‘F"" for ignition firing position at

idle speed. The "“F"” mark is also used to indicate the static timing position. All Honda motorcycle engines
equipped with automatic ignition advance have additional marks which indicate ignition full advance posi- @

tion (see Fig. 57,59, 61, 63, 65 on following pages). ;
CB-500T) have two sets of timing marw o:
i ) are designated ““T"" and i le (l

Four cylinder air-cooled engines have two sets of ti , 14" and T, F, h|ch

referenced to cylinder numbers and contact point & g imin
“1-T-F"” and “'2-T-F", which are referenced to co S i and nORt yllnde bers

Twin cylinder engines with 180° crankshafts (e.g. CB-36
Timing marks for the right cylinder (as viewed from the rj
timing marks for the left cylinder are designated AT

Procedure for Adjusting Contact Point Gap and
Adjustable Contact Point Base Plate: ~

(1) CONTACTPOINT LOCKING SCREW - ] iming. j ent is required, loosen
(2 TIMING INDEX MARK ' i (Fig. 57). Adjust con-
® “F"MARK : [ orrect timing. Retighten lock-
(@ FULL ADVANCE MARKS :

or st iming is correct if contact points open
when mark @ aligns with rotor “"F” mark
Q ost Honda models without an adjustable base

also have no automatic ignition advance mechan-
¢ . and the ““F"” mark is used for timing at any rpm. ‘
& f the motorcycle does have an automatic ignition ad-

vance mechanism, high rpm timing is correct if contact

points open when index mark @ is between full ad-

vance marks @ ) ‘

NOTE: Full advance timing is more impcrtant to per-
formance than idle timing. If the motorcycle is
equipped with an automatic ignition advance, adjust

Fig. 57 Contact Poi

Timing Mar J
Cyl_inde i

Adjustable Base P
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contact point gap to achieve correct full advance timing for
best results. |f correct full advance timing causes idle timing
to be substantially incorrect, then replace the ignition ad-

vance mechanism.

2. Check dwell angle or contact point gap (see page 35). If
dwell angle is not within limits specified in the shop manual,
or if contact point gap is not within a range or 0.3 - 0.4mm
(0.012 - 0.016 in.), then replace the contact points and, re-
peat step one.

Procedure for Adjusting Contact Point Gap and Ignition Timing
on Honda Single and Twin Cylinder Engines Having One Set of
Contact Points and an Adjustable Contact Pogint Basg Plate:

1. Check dwell angle or contact point gapi If adjustment is
required, loosen contact point locking screws @ (Fig.
58). Adjust contact point gap to achieve the dwgll angle
specified in the shop manual, or adjdst gagito 08 - 0.4mm
(0.012 - 0.016 in.). Tighten locking serews. Rgchecid dwell
angle or gap after locking screws arg tigh enec,

2. Check ignition timing. If adjustment/is required, logsen base
plate locking screws @ . Rotate bdse plate /to achieve
correct ignition timing. Tighten( logking scréws, Recheck
dwell angle or gap, and timingggattenmloeking screws “are
tightened.

Idle or static timing is correct ifigantact points open when
index mark @ (Fig. 59) aligRs with foter’ F" mark @ .
High rpm timing is correct if contaet GBiNts open when index
mark @ is betweenifulladvance marks @ .

’

CONTACT POINT LOCKING SCREWS
BASE PLATE LOCKING SCREWS

(M) (=)

Fig. 58 Contact PointiAssembly, —
Honda Single Cylinder Engine
With Adjustable Base/Plate

TIMING INDEX,MARK

3
4 "F“MARK
5 A FULL ADVANCE MARKS

Fig. 59 Ignition Timing Marks
(Honda CT-90 shown here)
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’rocedure for Adjusting Contact Point Gap and Ignition Timing on Honda Twin Cylinder Engines Having
Two Sets of Contact Points:

(1) CONTACT POINT LOCKING SCREWS 1.Check dwell angle or contact point gap. If adjustment is
(2) BASE PLATE LOCKING SCREWS required, loosen contact point locking screws @ , (Fig.

60). Adjust both left and right contact point gaps to achieve

the dwell angle specified in the shop manual, or adjust gap
to 0.3 - 0.4mm(@.012 - 0.016 in.). Tighten locking screws.

ctp

Fig. 60 Contact Point Assembly — . AR
Honda Twin Cylinder Engine apes ali Qh roto;?
Having Two Sets of Contact ect if the b con-
Points .

tor “F”’

%s. etween the full

pﬁs open before or after the
he base plate locking screws

TIMING INDEX MARK
“LF"” MARK

“F" MARK

FULL ADVANCE MARKS

@@E®

he base plate to achieve correct

M f on/ylone set of contact points is not correctly timed, re-
adj ontact point gap to synchronize the timing for both
bders. Increase gap to advance timing or decrease gap to
b&tard timing. Contact point gap must not exceed the speci-
fied dwell angle or gap range. If correct ignition timing

Fig. 61 Ignition Timi

cannot be achieved within the specified dwell angle or gap
(Honda CB-,

range, replace the contact points.
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Procedure for Adjusting Contact Point Gap and Ignition Timing on Honda Four Cylinder Air-Cooled

Engines:

1. Check dwell angle or contact point gap. If adjust-
ment is required, loosen contact point locking screws
(1) (Fig. 62). Adjust both #1/#4 and #2/#3
contact point gaps to achieve the dwell angle speci-
fied in the shop manual, or adjust gap to 0.3 - 0.4mm
(0.012 - 0.016 in.). Tighten locking screws. Rechec
dwell angle or gap after locking screws are tighten

2. Check ignition timing for #1/#4 cylinders (cylinders

are numbered from left to right as viewed fr “
rider's position). If adjustment is required n
main base plate locking screws @ . Ro ai
base plate to achieve correct timing. Tigh ki

screws. Recheck dwell angle or gap, and
locking screws are tightened.

Idle or static timing for #1/#4 cylin S v
#1/#4 (left) contact points open i

(3) (Fig. 64) aligns with 'F 1.4/
rpm timing is correct if left conta i
index mark
marks

is between

3. Check ignition timing for # |
ment is required, loosen % ing
screws Rotate #2 S chiev
correct ignition timing. Ti
check #2/#3 dwell angle or ga;ﬁnd tlmlng r
locking screws are tightened. &o

Idle or static timing for cyh s correct if
#2/#3 (right) contact s n index mark
@ aligns with & not illustrated).
High rpm timin orrec ght contact points
open when 1 s between #2/#3 full

advance c@ N

CONTACT POINT LOCKING SCREWS
MAIN BASE PLATE LOCKING SCREWS
#2/#3 BASE PLATE LOCKING SCREWS

//o,; X \

®EE

N\

C

AN T
D S &0

Fig. ContactPoint As EI -
HondafFour er
Air ole$ e

$

(@) | TIMING INDEX MARK
(5) HF"” 144" MARK
(6) #1/#4 FULL ADVANCE MARK

Fig. 63 ignition Timing Marks
(Honda CB-550 shown here)

41




IGNITION SYSTEMS

“rocedure for Adjusting Contact Point Gap and Ignition Timing on the Honda GL-1000:

(1) CONTACT POINT LOCKING
SCREWS

@ MAIN BASE PLATE LOCKING
SCREWS

(3) #3/#4 BASE PLATE LOCKING
SCREWS

Fig. 64 Contact Point Assembly —
Honda GL-1000

(@ TIMING INDEX MARK
(® “F"MARK*
(6) FULL ADVANCE MARK*

* Numeral 1" or ‘2" (not visible in
illustration) follows “F’ and “T""
marks to distinguish #1/#2 cylinder
timing marks from #3/#4 cylinder
timing marks.

Fig. 65 Ignition Timingd\arks —
Honda GL-1000

1. Check dwell angle or contact point gap. If adjustment is

required, loosen contact point locking screws @ (Fig. 64).
Adjust both contact point gaps to achieve the dwell angle speci-
fied in the shop manual, or adjust gap to 0.3 - 0.4mm (0.012 -
0.016 in.). Tighten locking screws. Recheck dwell angle or gap
after locking screwssare tightened.

. Check ignitiofn timing\\for #1/#2 cylinders (cylinders |are

numbered as/follows: #1 = right front; #2 = left frant{ #3 =
right rear; 4 = left rear) |1 f adjustment is required, lo@seh main
base platel locking screws @ . Rotate main base plate 10
achieve gorrect ignition timing. Tighten lockimng(screws. Reeheck
dwell afngle or/gap, and timing, afté¥ 'eking screws arg tighten-
ed.

Idle or static tming for #1/#2 cyinders is correct if #1/#2

" (left) contacd poinfs open wheéh index| ‘Mark @ (Fig. 65)

aligns/ withd “1-E¢ mark . High¢ fpm timing is correct if
left fcontdet paints open when lindex®mark @ aligns with full

advance mak @ .

| Chéck ignition timing fok =3/%4 cylinders. If adjustment is re-

quired, lobsen #3/#4 base plate locking screws @ . Rotate
#3/#4 base platé to achieve correct ignition timing. Tighten
focking screws'wRecheck #3/#4 dwell angle or gap, and timing,
after lockifigescrews are tightened.

Idletor static timing for #3/#4 cylinders is correct if #3/#4
(right) contact points open when index mark @ aligns with
“2-F" mark @
points open when index mark

. High rpm timing is correct if right contact
aligns with full advance
mark
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Spark Plugs:

Fig. 66 shows the cross section of a typical spark plug.
The spark plug provides an electrode gap inside the com-
bustion chamber where a spark will ignite the air-fuel
mixture. The insulator @ is sealed to the center elec-
trode @ and shell @ to prevent the escape of com-
bustion gases through the spark plug. A gasket
under the shoulder of the shell prevents the escape of
combustion gases between the spark plug and cylinder
head.

Spark plugs are manufactured in standard sizes which
are classified in terms of thread diameter @ and
reach @ (Fig. 66 & 67). Reach is the distance from
the shoulder of the shell to its threaded end./Gasket
thickness is not included in the reach measuremen
These spark plug dimensions must match the corre-
sponding cylinder head dimensions of the motorcycle.
For example, a Honda CB-750 requires spark pltgs with
a 12mm thread diameter and 19mm (% in.)/reachs
Various Honda models use spark plugs oft10mra, 12mm,
or 14mm thread diameter and 12.7mm/(% in J or 19mm
(% in.) reach.

If the spark plug does not have thecorrect th sead diam-
eter, then obviously it cannot be/instailed. If thefreaci
is too long, the spark plug will jprotrade into the com-
bustion chamber where it may/overheat/ possibly dnter-
fere with piston or valve movement/and cagbon de-
posits will accumulate on sparkypiuggthreadsymaking
removal difficult. If the reach is too short, the spamk
will occur in the cavity of the sparktplug well Wwhere
it will be less effective, and carbOn) deposits“will ac-
cumulate on cylinder head threads impeding’ installa-
tion of the correct reach.

The service life of a §prak plug varies with factors of
operating conditions,, type apd ‘grade of fuel, com-
pression ratio, ete. Sparkqpiugs should be inspected,
cleaned anderégapped, ordreplaced, in accordance with
the maintenance schédule in the owner’s manual.

() TERMINAL (6) REACH (THREAD
(20 INSULATOR LENGTH)

3 CENTERELECTRODE 7) ELECTRODE GAP
4 SHELL (8) SIDE ELECTRODE
(&' GASKET (9) THREAD DIAMETER

\)

-
*
-
¢
4
&
A
i
L
¥

Fig. 67 Spark Plug Reach

—
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.he gap @ between center electrode @ and side electrode (Fig. 66, page 43) must be wide
enough to produce a good spark, but not so wide that the ignition coil cannot produce enough voltage to
jump the gap. The gap widens with use due to electrode erosion from heat and chemical action. Spark plug
voltage requirements increase as the gap widens.

Carbon and chemical deposits on the insulator nose also increase voltage requirements. These deposits con-
duct electricity and allow some of the current to leak across the insulator nose instead of jumping the elec-
trode gap. Electrode wear and deposits on the insulator nose eventually raise voltage requirements to a
point where the ignition coil has an insufficient voltage reserve, resulting in loss of spark intensity, and ulti-
mately causing misfiring.

Spark plugs with high mileage may also develop insulator gracks
shell. Regapping and cleaning will help to extend spark plugservice ife, but the plugs must eventually b

placed. v
Before removing a spark plug, clean the area aroung
falling into the combustion chamber through the op
electrode wear, insulator cracks, or signs of gas leal
top of the shell). If these conditions are found to Inspe Dinsu' ﬂ?wose
and electrodes for signs of fouling or overheating %If t%& plug

O

u do have access to
ifs and cleaning the
sulator and interior of

Use a wire gauge to measure spark p 2 ere arelany surface irregularities, a wire

gauge will measure more accurately ' ap specifications are given in the owner’s
manuals and shop manuals for each

rately gapped before installation. E ‘ ding the side electrode.

Commercial sandblast spark plug cleaners re
swuch a device, it is possible to achieve some |
spark plug with solvent and a rag. Also wi
the spark plug cap to reduce the possibili

Install spark plugs finger-tight, th
the spark plug is done without using
threading and damaging the cylinder head

&r final tightening. The initial placement of
in order to prevent the possibility of cross-

°

Optimum spark plug tightening torgue aries ésuch factors as cylinder head thread material (iron or
aluminum), the condition of th ﬁder h reads, and whether they are clean or dirty, dry or oily.
Spark plug tightening torque P&c i

i be found in some Honda shop manuals and in some litera-
ture published by spark p& nufac%s, though specifications from different sources will not neces-
u

a toa@wench to install spark plugs anyway.

sarily coincide. Few peo
Spark plugs must tene %Iy enough to compress the gasket and form a gastight seal, but over-
tightening ma\§a cylin 8ad thread damage. The spark plug gasket can be reused several times, pro-

vided it remain the&e spark plug and cylinder with which it was originally used.
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yase of the plug to prevent dirt or 'ifrom o
. all. Inspect the spark pl xces&é
[ the outside of the j or ne&n
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gas leakage between the insulator a&
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|GNITION SYSTEMS

Spark Plug Heat Range:

Heat range refers to the spark plug’s ability to transfer heat
from the center electrode’s firing tip, through the insu-
lator, through the spark plug shell, to the cylinder head
where heat is dissipated (Fig. 68). The ability of the spark
plug to transfer heat is controlled by the exposed length
of the insulator nose (Fig. 69). When the exposed insu-
lator nose is relatively long, heat from the center elec-
trode’s firing tip must travel a relatively long path to reach
the spark plug shell and cylinder head. Conversely, w,

the exposed insulator nose is shorter, heat has a s
path to follow and is dissipated more easily.

Spark plug manufacturers produce each spark
and model in many heat ranges, using carefully
differences in the length of the exposed ins

The operating temperature of a spark pl
lation to exposed insulator nose length a
factors which affect combustion cham
such as engine design, engine rpm and
ditions, air-fuel mixture ratios, ignitio
ing is likely to occur when the temp
electrode’s firing tip is less than
(8420F). Preignition is likely to o
ture of the center electrode’s fir
mately 9500C (17420F),

The objective of spark plug

electrode and insulator tip te g ugh
fouling, yet cool enough to preve

Preignition takes place when a hote

A\ —

i
| =

Fig. 68 Spark Plug Heat Dissipation §

@ LONG INSULATOR NOSE EXPOS| :o

RAISES OPERATING TEMPER
MEDIUM INSULATOR NO 0J

@ SHORT INSULATOR NOS
LOWERS OPERATING

Spark Plug Insulator Nose Length
and Heat Range

rn off carbon and chemical deposits that cause

in th &?ﬂbustlon chamber (such as a glowing hot spark plug elec-

trode) ignites the air-fuel mixture before ti@mon spark occurs. Preignition greatly increases combustion
chamber heat and pressure may or melt the spark plug firing tip. Worse yet, preignition may
uc

cause serious engine d
spark plug (shortest ex msul

h

ed or holed pistons. Therefore, it is safest to select the coldest
ose length) that will function without fouling.

Whenever spark /@1 from the engine, note the appearance of the insulator tip and electrodes.
arance

An abnorm
Most spar manu

indicate the need for engine service or spark plugs of a different heat range.
rers publish literature with full color photographic illustrations of various spark
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_

Fig. 70 Normal Spark Plug Firing
Tip

Fig. 71 Overheated Spark Plug
Firing Tip

Fig. 72 Fouled Spark Plug Firing
Tip

plug conditions. Obtain a copy of such literature, if available.
Full color photographic illustrations are a far better diagnostic
guide than Fig. 70, 71, 72 of this manual.

The insulator color of a normal spark plug (Fig. 70) will be
brown, tan, or yellow (shades of gray if unleaded fuel is used).
Electrode wear will be proportionate to the mileage the spark
plug has been used. Normal coloration and wear indicate that
the engine is functioning properly and the spark plug is of suit-
able heat range.

Insulator color will became chalk white as the spark plug starts
to overheat. Exgtreme overheating (Fig. 71) will produce a bli§
tered insulator/ @appearancg with melted deposits, andath@ elec-
trodes will become abnormally eroded or even melted.

A spark pldg may pecome Qverheated from any ofithe following

conditiong:

e Excessively advanced ignition timiing.

e LeanfairfUel miXtute ratio Qrgftake air |@ak.

e Degonation (inadequate fliel octangfratingger~lugging the
engine).

o Preignidon (h6t spofs in the comBustionhamber).

e /Insufiicieniengige cooling (g0 air flew over cooling fins or
loss of ligdid coblant )

e Spark plug’ aeat range too Righ for operating conditions.

The insulator nose and electrodes will become black and fouled
(Fig. /72 4f spark plug opekating gemperature is too low to burn
off/caron deposits, or if fuelor oil in the combustion chamber
Causesexcessive carben deposits.

Dry, sooty fodling may be caused by any of the following con-
ditions:

e Excessive/tise of the choke.

e Pralonged idling or low rpm operation.

o Exeessively rich air-fuel mixture ratio.

s dgnition malfunction (insufficient firing voltage).

e Spark plug heat range too low for operating conditions.

Wet, oily black foulifgfindicates efgine wear or damage (worn valve guides, worn piston rings, damaged
pistons), or excessive oif in thedugl-oil mixture of two-stroke engines.
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ELECTRIC STARTER SYSTEM

The electric starting system uses a direct current motor to transform the battery’s electrical energy into the
mechanical energy needed to crank the engine. Amperage requirements are relatively high, so an electro-
magnetic switch and heavy gauge electrical leads are used to make the connection between battery and
starter motor. When the starter motor is actuated, it drives an overrunning starter clutch that directly or

indirectly (depending on Honda model) engages the engine crankshaft. Reduction gears are used between
the starter motor and starter clutch to multiply the starter motor’s torque.

D.C. Motor Operating Principle:

When an electric current flows through a wire, magnetic lines of
force encircle the wire (see Fig. 12, page 7). If the curfentiearry-
ing wire is placed between the north and south pole§ of magnets
(Fig. 73), a reaction occurs between the magnetic fie/d encirgling
the wire and the magnetic field between the magnets.

If the directions of the magnetic fields are as indicated in Fig. 73,
then these fields will reinforce each other below the fvire whare
they run in the same direction, and will cancel each/other above
the wire where they run in opposite directions. Congequently, the
wire will be pushed upward (Fig. 74). The gurrentfarrying wire is
always pushed away from the side wherg the regsultani magnetic
field is strongest.

If the electrical current through the wire were revérsed 4then the
magnetic field would encircle the wijre in /the opposiié direction
and would react with the field between /the tWwo magneti€ poles
to push the wire downward.

When a loop of current carrying/wire/is piaceddbetvwéen the north
and south poles of magnets (Fig. 75)/ theddireétiondof current flow
(and consequently the direction of thé madgneie field encircling
the wire) in one side of the loop W Qpposite to thefdirection
N

of current flow in the other side of the loop . Side @ is
forced downward, side is forced,upward, and“the loop will
rotate until it stands perpendicular to the lines of_Magnetic force
between the magnet poles, as indicated in Ffg."75 by the white
loop shown at right angles to the‘black loopt

Rotation would stop at ghe boint ‘wHere @ is forced down-
ward as far as it can go, and Is*forced to its upward limit
(white loop in Fig. 75), but if«the direction of current flow is
quickly reversed (before the, leop’loses its momentum and comes

Fig. 73 Magnetic Fields*Acting en
Current Carrying Wire
Between, Magnet Poles

Figh74 Resultant Magnetic Field
and Direction of Force on

Wire
TORQUE
DIRECTION W MAGNETIC
OF CURRENT FIELD

Fig. 75 Motion of Wire Loop
Between Magnet Poles
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ELECTRIC STARTER SYSTEM

BATTERY
(2). BRUSHES
(3) COMMUTATOR SEGMENTS
TORQUE

Fig. 76 Elementary D.C. Motor

to a complete stop), the loop will rotate another 180°. To achieve
continuous rotation, it is necessary to provide a means for revers-
ing current flow whenever the wire loop reaches the position
where it is about to stop.

Reversal of current flow is accomplished by a commutator and
brush arrangement (Fig. 76 - 79). The battery (1) (Fig. 76) is
connected to carbon “‘brushes” @ which slide against commu-
tator segments @ connected to the ends of the wire loop. The

Position 2

Position 1
NO TORQUE
fa » 7
|
same
= r Oown, side
Fig. 77 Elementary D.C. Motor %ﬁhe BEsltia

m

Fig. 78 Elementary D.C. Motor
Position 3

and have rotated 180°. Now side

an, side @ is forced up, and the wire loop

NO TORQUE

Position 4

Fig. 79 ElementaQC. M@

s to t@ sition shown in Fig. 79.

L ‘h&l&xmotor shown in Fig. 76 - 79 has been greatly simplified

t strate the basic principles. In an actual D.C. motor, addi-
nal loops of wire (armature windings) are used to make the
motor run more smoothly and develop more power. Also, a Honda
o  starter motor uses four electromagnets (see page 7) rather than the

permanent magnets shown here.

&
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ELECTRIC STARTER SYSTEM

Starter Motor Construction:

A cutaway view of a Honda starter motor is shown in Fig. 80. A diagrammatic view of the same motor is
shown in Fig. 81.

BRUSH

BRUSH SPRING

FIELD COIL WINDINGS
FIELD COIL CORE
POSITIVE TERMINAL
COMMUTATOR

ARMATURE ey L L = —

REDUCTION GEARS ."(m““'ﬂ' M\fw
74

A IS A,

@QE@@®®®E

The torque of a motor containing only a single armature winding\ (Fig. 76 - 79) is neither.continuous nor
very effective. A practical starter motor (Fig. 80) contains a large Mumber of/wire coils'wound around a
laminated iron armature core. At one end of the armature @ , there areda numbérof copper commu-
tator segments , corresponding to the mumber of armature coils. Th& commutator segments are in-
sulated from each other by pieces of miea. The armature ¢oils are so spaced that,“for any position of the
armature, there will be coils near the poles ofthe figld magnets (4) _#Fhis makes the torque both continu-
ous and strong. Electromagnets &D arefused n thefstarter motor becausethey can be made to furnish
a stronger field than the permanent magnets'shown in Fig. 76 79.

The brushes @ are blocks of graphitic garbon, @ BRUSH
which have long service life and cause minimam @ FIELD cOIL WINDINGS
commutator wear. Springs (2) are used to hold

(@ VFIELBICOIL CORE
(& POSITIVE TERMINAL
COMMUTATOR

The brushes (1) and commutaic: @ con- % ARMATURE

nect the field coil windings with the arma-
ture @ windings in series (Fig. 81)¢ Any in-
crease in current therefore strengthens‘the mag-
netism of both the field and armature.) A series
D.C. motor produces high startingstorgue, which

the brushes firmly against the commudtator

ELECTROMAGNETIC
SWITCH

CONTACT
/ UNIT
IGNITION

is necessary in a starter motor.4Relatively thick / SWITCH
wire is used to keep resistancédow, enabling the >

motor to draw large amperage. ;_r/ Exc'“‘zg'l\_'
The armature_shaft is gcomnected 10 ’reductlon E\PLUNGER
gears which multiply the metor’s torque, J_

enabling it to crankKythe enginenReduction gears Sgﬁﬂgz
may be contain€dhin the gngine crankcase or k. BATTERY \

built into the starter motér.housing, depending SWITCH

on Honda model. Fig. 80 shows a planetary gear

me ) Fig. 81 Diagrammatic View of Honda Starter Mot
set (8) within thesastarter motor housing. . g d rrer otor
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~+arter Motor Service:

Brushes and commutator segments are the only parts which wear significantly in normal use and are the
only parts which the mechanic can service. Replacement armatures and field coils are not available for
Honda starter motors, so if malfunctions occur in those areas, the entire starter motor must be replaced.

Inspect carbon brushes @ (Fig. 82), and replace if
g’ zgzz:zs;nwes worn to the limit of their travel within the brush holders,
@ COMMUTATOR or refer to the shop manual for service limits in terms of
brush length. Check brush springs @ , and replace if
weak or brokeni)yRefer to the shop manual for spring
tension sefvice |limits.

Inspect’ the commutator @ . The commutatorsurface
should be ¢lean and copper segments @ smeoth. Miga
insulation @ must be slightly undercutyp as shown din
Fig. 83, \When coppar segments becorme Worn, the{ will
no longgr stand above th® mica, ihsulation, and the
brushes‘may ot obtaingood contact. Micauandercutting
can be performed with a thin saw bladeyor small file.
Rough ordirreqular surfaces o coppeh segments can be
filed smooth. Fhe use of safidpaper,6¥emery cloth is not
recommended, as abrasive partieles may become im-
bedded nfthe g¢ommutator ségments. Wipe the commu-
tator clean before reassembly.

Fig. 82 Commutator and Brushes

(8) COPPER SEGMENT
(® MICA INSULATION

CORRECTION
REQUIRED

NORMAL

Coptinuity tests can be pefformed to determine whether
afmaliinction in the'starfer motor is due to short circuits
Of_open circuits, in the armature or field coils, and test
proceduresegfe shown in some shop manuals. However,
faulty drmatures or field coils in Honda starter motors
can be “corrected only by replacing the entire starter

Fig. 83 Commutator Undercutting S

Continuity testing can be done with @ VOM$y0hmmeter, or a battery powered continuity tester of the same
sort used to check static ignition. fiming (see“page 37). Test results, indicating continuity or no continuity,
should correspond logically, With the cifedit shown in Fig. 81 (page 49). Other results indicate faulty con-
nections, or a faulty armature or field“eoils.
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ELECTRIC STARTER SYSTEM

Electromagnetic Starter Switch:

The starter motor draws about 120 amperes of current when cranking the engine. Heavy electrical cable and
a heavy-duty switch are required to properly handle the current. It would not be practical to run heavy
cables up to the handlebar and install a large, heavy-duty switch there. Instead, a small push button switch
on the handlebar activates an electromagnetic starter switch (Fig. 84) that connects the battery to the

starter motor. The electromagnetic starter switch is mounted on the motorcycle frame, near the battery.

When the main switch @ (Fig. 84) is turned on,
and the starter button @ is depressed, current
flows from the battery

MAIN SWITCH

PUSH BUTTON STARTER SWITCH
(ON HANDLEBAR)

ELECTROMAGNET

through an electro
magnet @ within the starter switch. The electr

2,;

magnet draws the plunger @ into contact
the terminals @ of the starter switch, comp

PLUNGER
STARTER SWITCH TERMINALS

W@ @ >)

BATTERY &
TARTER MOTOR v

a circuit between the battery @ and starter,

@

The electromagnetic starter switch is not
repairable and should be replaced if it

If the starter motor does not actuate
button on the handlebar is depres
quent cause is simply a dischargg
battery is somewhat less than co
the switch will at least produc
the plunger moves within the e

If the battery is well charged, and the starter m @will still not actuate when the push button on the
handlebar is depressed, the electromagnetic swit h n be bypassed by short circuiting the switch terminals
with a screwdriver blade or otherf,implem f bypassing the switch actuates the starter motor, the
problem is in the switch maset*r in t%x@utt which leads to the switch’s electromagnet. If the starter
motor does not actuate wh 8}8 s bypassed, this indicates that the malfunction may be in the

starter motor
' ’&
'&
If the starter m onti run after the push button on the handlebar is released, the problem is
usually due éuck $or in the electromagnetic switch. If this malfunction should occur, immediate-
ly turn the swn$ then disconnect the starter motor or battery cable. The starter motor may be-
come seriously da f the engine starts, and the starter motor runs continuously at high rpm.
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Fig. 85 Electromagnetic Starter Switch Testing

(1) STARTER CHAIN (@ CLUTCH HOUSING
(@ CLUTCH SPROCKET (3 ROLLER
(® SPROCKETHUB (6 CRANKSHAFT

Fig. 86 Overrunning Clutch (viewed from side

of engine)
(2) CLUTCH SPROCKET (® ROLLER
(@) CLUTCH HOUSING (® CRANKSHAFF

Fig. 87 Overrunning Clutchi(viewed from front
of engine)

Electromagnetic switch function and continuity can
be checked by connecting it as shown in Fig. 85.
When the electromagnet leads are connected to the
battery, the internal plunger should contact the
switch terminals, creating continuity. Continuity
should cease when the electromagnet leads are dis-
connected. An ohmmeter is shown in Fig. 85, though
any self-powered continuity tester can be used for
this purpose.

Overrunning Clutch:

Reduction gears and sprockets enable the starter
motor to turn at much higher rpm than the engine
in ordemgto develop the necessary cranking force.
When('the "e@ngine starts to run, however, the starfer
motor must be quickly disengaged; otherwise the
stafter mot@r would be driven to excessive rpm by
the engine, land the motor would become séfiously
damaged.

The overrunning clutch is a coupling meeh&nism ¢hat
enablgs the Starter motor to engageythe enBine’s
cranigshaft or transmission shaft @nly while the.starter
MOOr Is operating underaload (efanking the éngine).
When the engine starfs, thalengine’s incrdased speed
adtomatically disen@ages the starter motor.

Fig. 86 and 87 show cross séctionalkviews of an over-
running clutch. The pargular type, illustrated is in-

'stalded on the engine gfankshafitiafid is chain driven,

Jiie thesstarter clutch®used iniMonda CB-360 and CB-
300T motorcycles.

Thedstariér motor, deiYies the chain (1) and its
spiocke i in the direction shown in Fig. 86
(some Honda models use a gear rather than a chain
and sprocket). The \elutch housing is attached
to 4the engine crankshaft (some Honda models
mount the clutch fousing on a transmission shaft).
Starter engagemeént is achieved by locking the sprock-
et to_ghe clutch housing, and disengagement is
achievedy by unlocking these parts. Spring loaded
rollers in the clutch housing perform this lock-
ina/unlockina function.

The rollers (5) ride on ramps in the clutch housing

. When extended, the rollers wedge the sprock-
et hub tightly against the clutch housing. When
the rollers are retracted, the sprocket hub and clutch
housing are no longer locked together.

When the sprocket drives the clutch housing (i.e.
starter motor cranks engine), the motion of the
sprocket hub causes the rollers to extend and lock
it to the clutch housing. When the clutch housing ro-
tates at higher rpm than the sprocket (i.e. engine
starts and its rpm increases), the relative motion of
these parts retracts the rollers and disengages the
starter motor.
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LIGHTING SYSTEM

Depending on the motorcycle model, lighting may be either A.C. (lighting current supplied by A.C. genera-
tor) or D.C. (lighting current supplied by battery). Battery powered D.C. lighting has the advantage of
operating with undiminished intensity when the engine is idling or stopped. When hooking up or trouble-
shooting the lighting circuits, refer to the wiring diagrams shown in the owner’s manual or shop manual.

Headlights:

REPLACEABLE BULB
HEADLIGHT

SEALED BEAM
HEADLIGHT

Fig. 88 Headlight Assembly (CB-
model is equipped with a
for American use)

Headlights may have replace:
beam units (Fig. 88). A sealg
, reflector , and
bled permanently in a sealed
ment in a sealed beam headlight bugns
must be replaced. It is somewhatu%re expe.
place sealed beam units than bup ut the, airtight seal
coul rwise enter

excludes dust and moisture ic

the headlight and tarnish o rwise& e the efficien-
cy of the reflector. 6 lb

There are two types &aléd b nstruction. One type

uses a glass reflec hich is to the lens, forming its
own protective arou filaments. The other type

e lens
6) assem-
When -
out, thee

unit
to re-

uses a metal lector permmanently attached to the lens
and sealed, containing a conventional looking, non-
removable b, as nin Fig. 89.

@ Rm BULB (NON-
@ PIvOT ScREWS REPLACEABLE)
G Lens FILAMENT
HORIZONTAL
@ REFLECTOR ADJUSTMENT

SCREW o
w,'g....... 0§ 0&
N

| | 00
NO "\

O

X

b

1

SIDE VIEW

I
)

TOP

=)

Fig. 89 Sealed Beam Unit (metal reflector
type shown here)
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LIGHTING SYSTEM

The inner surface of a headlight lens is composed of
many light refracting segments. The edges of these seg-

:\ ments are clearly visible from the outside and give the
""\\m headlight its characteristic appearance, as though the
iz . lens were ruled off into rectangles (Fig. 90).
I s
’ “;/ The shape of each lens segment is predominantly con-

cave and causes light rays to diverge as they pass
y through the headlight lens (Fig. 91), providing broader
illumination @f theroad ahead.

Fig. 90 Headlight Beam Reflection and

Refraction The headlight filamants emit light in all directions, and
a reflector is required to redirect light rays toward),the
iens at a suitable angla (Fig. 90).
AN
\‘ \ i\ /
N / HORIZONTAL

LENS If a/filament is moved off-center betweenythe reflector

SECTION and lens, ghe light raysiit emits will‘strike the reflector

VERTICAL
LENS SECTION

and leng at & different apgle. The direction dnd extent

HORIZONTAL
BEAM REFR/.CTION

to which thg filament is off-ceniéred canttherefore be
used/ to alter the angle of ide headlight beam. This
principlel is used to provide “‘high®and “‘low’’ beam
capabilities avithin! a singl@ hea@light unit. Dual beam

headlights contain two filaments with just enough dif-
i Fig. 91 Headlight Beam Refraction fe leneedin position to provide high and low beam angles.

A handlebar mounted switch enables the rider to light

VERTICAL

(1) VERTICAL ADJUSTMENT (MOUNTING BOLTS) VAV '° oo i ents.
- (@ HORIZONTAL ADJUSTMENT SCREW

Headlight meunting adjustments enable the beam to be
precisely (aimed. Vertical adjustment is accomplished by
loosening” the headlight mounting bolts @ (Fig. 92),
and, fotating the headlight assembly up or down. In
seme Honda models, such as the one shown in Fig. 92,
the headlight mounting bolts are also the directional
signal mounts. Horizontal adjustment is accomplished
by turning an adjustment screw @ which pivots the

headlight in its rim. Details of the horizontal adjustment

mechanism are shown in Fig. 89.
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LIGHTING SYSTEM

Taillight and Stoplight:

The taillight on motorcycles intended for street use con-
tains a two-filament bulb (1) (Fig. 93). One filament
is wired in parallel with the headlight. The other
filament is connected to a switch that completes its cir-
cuit when the brakes are applied.

The red taillight lens @ has a clear section on its
lower side to provide license plate illumination. Some
off-road machines (e.g. Honda TL-250), which do not
carry license plates may be equipped with a completely
red taillight lens and may use a single filament bulb with
no brake light circuit.

Stoplight Switches:

(8 ADJUSTING
NUT

Fig. 94 Rear Brake Stoplight Swifeh Adjustrdent

All Honda motorcycles intended /for Street use( are
equipped with a rear brake stoplight switch/of the type
illustrated in Fig. 94 & 95. The rear brake pedal is con-
nected to the operating rod (60 of thé switch. Whep
the pedal is depressed, this puiiswthe operating rod
down, and the metal tip of the rod.completes a cifeuit
between the contacts @ , lighting the stoplight, When
the brake pedal is released, an ipternal spring @ re-
tracts the operating rod, and its metal tip is, Withdrawn
from contact, breaking the cirguit.

An adjusting nut moeunts thetswiteh to the motor-
cycle frame. The adjustifig- nut_is turned to raise or
lower the switch, 4€ontrolling «the distance the brake
pedal must pull the ‘operating rod before the stoplight
comes on. Switchs height¥sheuld be adjusted so there
is some brake pedal fregitravel, and the stoplight comes
on just beforgrthe brakestakes effect.

BULB
LENS
LICENSE PLATE BRACKET

@@ E

&1
i

Fig. 93 Taillight and Stoplight Assembly

CONTACT STRIP

OPERATING ROD INSULATOR
OPERATING ROD

RETURN SPRING

ADJUSTING NUT

() (N) (@) () (&)

o W - |

Ly

|
N

Fig. 95 Rear Brake Stoplight Switch
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Fig. 96 Front Brake Stoplight Switch

(1) TURN SIGNAL LIGHT
(2) TURN SIGNAL SWITCH
(3) FLASHER UNIT

(@ MAIN SWITCH

(6) BATTERY

Sy r—e

LO |

F|g 97 Turn Slgnal CII'CL@ §

26

Honda street motorcycles of recent manufacture will '
also have a front brake stoplight switch. The front brake
switch and rear brake switch are wired in parallel with
each other and in series with the stoplight, so applica-
tion of either or both brakes will complete the stoplight
circuit. One type of front brake switch uses a plunger
which completes the stoplight circuit when released by ‘
the brake lever (Fig. 96). Some of the Honda models
equipped with hydraulic front brakes use a switch which
is activated by hydraulic pressure in the brake line.
None of the front brake switches on Honda motorcycles

are adjustable. Q
A sin ignal circuit is shown in Fig. 9 (9
i [ and turn Cgal swit on

)
the battery , throu sher:o

er the left or right tu al li
ed by the position e turn |
e flasher unit eated| ns

n signalilights to

ounted ipfor n@instruments,

i e turmsignals are opera-

' @’to the circuit to .
, reminding him to

g his turn. If a single
wired in parallel with the
and will operate when either left
used. If separate left and right
d, th&\s must be wired in para-

ior view of the flasher unit used in Honda
@s shown in Fig. 98. The spring plate @

an d to an archery bow, held near its center
by

pring plate holder @ . The contact point
acts like a bowstring, pulling the edges of the

&ng plate downward. Current flowing through the ‘
tact point strip heats the strip, causing it to elongate,

releasing tension on the spring plate. The ends of the
spring plate then flip upward against a stop @ ,
raising the contact point strip and separating the contact

points @ ‘

After current flow ceases, the contact point strip cools
and contracts, and the spring plate again bows down-
ward. This lowers the contact point strip, closing the
contact points and completing the circuit. The cycle is




LIGHTING SYSTEM/HORN

repeated, opening and closing the contact points at reg-
ular intervals.

Current flowing through the turn signal circuit must
heat the contact point strip sufficiently to operate the
spring plate. If one of the turn signal lights burns out
or becomes disconnected, the remaining light may not
draw enough amperage to develop the necessary heat
and will remain lit, without blinking.

Horn:

The horn produces sound by vibrating a metal /dia-
phragm. The frequency with which the diaphragm vi-
brates determines the pitch of the sound, and the ex-
tent of diaphragm movement determines the amplitude
(loudness) of the sound.

In some horns, the sound waves generated/by the /diz-
phragm are channeled through a duct of increasing
diameter which amplifies the sound. Other horfns are
not fitted with a duct, but have a resgnator /plate in
front of the diaphragm. Both types arg¢ used4n Honda
motorcycles. : :

A cross sectional view of a typical/motarecyele’hornfis
shown in Fig. 99. When the main switch @ Is cl@sed,
and the horn button (4 is depresséd, cutren iflovs
from the battery (1) , through/cor et ndins @ &
(@) , and through an electrgmaglet 8 . The elec-
tromagnet attracts an iron ring on the diaphragm
shaft , and the diaphragm (7) is pulled inward.
When this occurs, the iron ring strikes an insutator @
on the movable contact point @ , Separating it from
the fixed contact point (3) , and tfie circuit is bfoken.
A return spring @ then moves.theydiaphragm shaft
and diaphragm forward. This releases the movable con-
tact point, the contact points ¢lose, and(the cycle re-
peats itself as long as theChorn button, is depressed.

The horn is usually equipped with,an adjustment screw

which controls the height» of the contact point
holder @ in ¢elation te the™position of the iron ring
on the diaphrdgm shaft. Adjustment is made by ear, to
produce the best sounds.

TERMINAL LUG
SPRING PLATE HOLDER
CONTACT POINT STRIP
SPRING PLATE
CONTACT POINTS
SPRING PLATE SHOP
COVER

BASE

BISISISIOOIOIO)

S P

X

Figi98 Turn Signal Flasher Unit
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FUEL LEVEL AND COOLANT TEMPERATURE GAUGES/COOLING FAN

BATTERY

MAIN SWITCH

VOLTAGE REGULATOR

COOLANT TEMPERATURE METER
COOLANT TEMPERATURE SENSOR
FUEL LEVEL METER

FUEL LEVEL SENSOR

FLOAT

@OEOE®@®E

Fig. 100 Fuel Level and Coolant
Temperature Gauge Circuits

BATTERY

MAIN SWITCH

FAN MOTOR
THERMOSTATIC SWITCH

CIPIOIO)

Fig. 101 Cooling"Fan Cireuit

Fuel Level and Coolant Temperature Gauges:

A diagram of the Honda GL-1000 fuel level and coolant
temperature gauge circuit is shown in Fig. 100. The
sensors and gauges require a 7_volt power supply. Since
the Honda _GL-1000 has a @volt battery, a voltage
regulator is used to reduce the voltage in this
circuit to 7 volts.

The sensors @ & @ are variable resistance devices,
controlling the amount of current flowing through the
meters & The meter needles are electro-
magnetijcally gontrolled and respond by moving acr0ss
a calibrated scale in proportion to the current flowing
through their circuits. Lower resistance results in_higher
meter readings, @and vice versa.

The fuel level sensor @ is essentially_a rheostat whose
movable farm is attached to a float DAs fuel level
and flgat height|become lower, eurrent musthtravel
through more of|the sensoFs, résistor to complete its
circuit. When the fueldtank is filled with_ @aséline, the
float rises /and sensariresistance decreases:

The coolapt temperature sgfisor responds to heat.
Resistance decreases as teMperature rises.

Componént testing procedurés‘and resistance values are
given in the shop mandal.

Cooling Fan:

The Honda GL-30004has an electrically driven fan be-
hind the radiator. Fan operation is required only when
the coolant ®(a 50-50 mixture of water and ethylene
glycol gqanti-freeze) temperature exceeds the desired
operdting range. The fan motor (Fig. 101) is there-
fateg connected in series with a thermostatic switch

. When coolant temperature reaches a threshold
of 989 — 1029C (208° — 2159F), the thermostatic
switch closes, and the fan will operate until coolant
temperature is lowered enough to open the thermo-
static switch, or until the main switch is turned
off manually.

Thermostatic switch operation can be tested by check-
ing electrical continuity while the sensor end of the
switch is immersed in heated liquid. The test procedure
is explained in detail in the shop manual.
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GLOSSARY

A.C. generator (alternator) (@) A device for converting mechanical energy into electrical energy of alter-
nating current flow.

A.C. generator rotor: A magnet assembly that is rotated to induce electrical current in the stator.
A.C. generator stator: Nonrotating windings in which the A.C. generator rotor induces electrical current.

alternating current (A.C.): A flow of electricity which continuously reverses direction through repeated
cycles.

ammeter: An instrument for measuring amperage.
ampere (A.): A unit of measurement of the flow rate of electricity. Amperes = volts = ohms.
ampere-hour (amp.-hr.): A unit of measurement used mostly to rate the electrical energy a battery can

liver. Ampere-hours = amperes x flow time in hours. Q
ampere-hour capacity: The amount of electrical enefty (eXpressed in ampere-hours) that a batteQ& -

liver for a specified length of time.
armature: The moving component of an electric
battery (=I'+): A D.C. voltage source which cony,
chassis ground ( + , 7~ ): A connection to tf

capacitor (condenser) (9F): A device con
store electrical energy.

pr or other electromechanical device. 0
energy into electrical energ

ame, used to complet@ ectri cuit.
ed conducting sur@s which wporarily

o
§curring after the

commutator: The part of an electric motor;

detonation: Explosive combustion of th
timed spark.

direct current (D.C.): A flow of electri

dwell angle: The distance (measured j
cam of an ignition system rotates

electrolyte: A current carrying s
companied by chemical action

electron: A negatively charged p

energy transfer system: A lo
in parallel with the magne

field coil: A coil of wire wo
produce a magnetic field.

fuse (\»): A protective device, us lly a small @or metal strip, which melts and breaks the circuit if
current exceeds its rated value

re,@in electric motors and in some A.C. generators to

ignition coil (}l |§: An iron co ansfoné hnch converts low voltage to high voltage for an ignition
spark.

induction: Generation of e ln a conductor by variation of a magnetic field affecting the con-
ductor.

magneto: An A.C. &or wh erves as the voltage source for ignition.

ohm ( Q ): L? ent of the resistance to a flow of electricity. Ohms = volts + amperes.

Ohm'’s law latio between electromotive force (voltage), flow rate (amperage), and resistance

(ohms) =am X ohms.
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GLOSSARY

ohmmeter: An instrument for measuring electrical resistance, calibrated in ohms.

parallel circuit: The interconnection of two or more electrical components such that current may flow from
the voltage source directly to each component, without passing through any intervening component to
complete the circuit.

rectifier: A device which converts alternating current into direct current. ‘

resistance: The ability of a conductor to impede the flow of electricity, dissipating electrical energy in the
form of heat. Resistance is measured in terms of ohmes.

resistor (~w): A device which can be connected into an electrical circuit for the purpose of impeding the
flow of electricity to a specified degree.

rheostat: A variable resistor having one fixed terminal and @ae movable contact. A rheostat is adjustable too
produce a range of resistance values.

voltage source must pass through each component i plete the circuit.
ts which branches into bo es an@'

series circuit: The interconnection of two or more electrical components such that current flowing fru o

series-parallel circuit: The interconnection of electri
parallel current paths.

silicon diode ( ® ): A two-electrode semicond

spark plug heat range: The ability of a spark plug
Spark plugs are manufactured with a variety
conditions.

e di n.
o it shell.
ngine& erature

th@lte end of the
a ﬂ@i’electricity. Volts =

in&as‘ue or which varies voltage

spark plug reach: The distance from the sho
threads.

volt (V.): A unit of measurement of th
amperes X ohms.

voltage regulator: A device which limits
according to a predetermined plan.

voltmeter: An instrument for measuri

calibration ranges.
watt (W.): A unit of measuremen




ELECTRICAL SYSTEM TROUBLESHOOTING

. PROBLEM POSSIBLE CAUSE CORRECTION
STARTER MOTOR Discharged Determine battery’s state of charge. Recharge or re-
FAILS TO OPERATE battery. place battery, as necessary.
Faulty starter With battery well charged, bypass the electromag-
‘ motor, electro- netic switch by short circuiting the switch terminals.
magnetic switch,
or switch circuit. If starter motor still does not operate, the problem
is in the starter motor. Check brushes and commu-
tator. Repair or replace starter motor, as necessaryo
‘ er motor does operate, the problem i o
)r switch circuit. Test switch and ir-

ENGINE FAILS TO Fuel system N
START (other than problem.

electric starter

problems).

Discharged
battery (b

echarge or re-
ery is not com-
ssible to start the
drter rather than the

and that\fuel flows freely to the o Q‘
i as become flooded, ¢ a&
By cranking the ? severg& s with

ark plugs. Replace if fouled,
ged. Select correct heat range for
perating|iconditions. Check electrode gap.

an be tested by cranking the engine
plug lead connected to the spark

plu and the spark plug grounded against the
@or of the engine. The plug should produce a

le spark, if the ignition system is functioning.

con point burned, or pitted (also replace capacitor if points
/or in appear abnorma!ly burned or pitted). Adjust gap or
ion timing. dwell and ignition timing.
& Igni 'éystem Check electrical continuity of applicable wiring and
. * (@en circuit switches. Repair or replace, as necessary.
) G

. Faul ition Inspect ignition contact points, Replace if worn,

rt circuit.

e &
2 s




ELECTRICAL SYSTEM TROUBLESHOOTING

I M S s P AL T i T i R e e e N e R RN S

PROBLEM

POSSIBLE CAUSE

CORRECTION

ENGINE FAILSTO
START (other than
electric starter
problems).

(continued from
page 61)

Faulty magneto
(magneto ignition
systems only).

Faulty ignition
coil.

No cylinder
compression, or
very low
compression.

POOR IDLE

HARD STARTING,

Fouled, worn, o

coil.

Faulty ros-

adju{carbuxo

o0

cyli

compression (may

c d starting,

po le, and loss
Bower).

Isolate magneto coil from other circuit components,
and check electrical continuity of coil windings. Re-
place magneto coil if it has an open circuit. Refer to
shop manual for wiring diagram or special instruc-
tions.

Disconnect ignition coil and check electrical conti-
nuity of primary and secondary coil windings (refer
to shop manual to determine whether primary and
secondary windings are separated or connected in

coil performance if test equip m
r to shop manual) or ob\@aler

el). Replace ignition coil if there is ai o

°
&epair, clean, and adjust, as necessary.

Repair engine.
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ELECTRICAL SYSTEM TROUBLESHOOTING

PROBLEM POSSIBLE CAUSE CORRECTION
ENGINE Incorrect Adjust ignition timing.
BACKFIRES. ignition timing.

Incorrect air-
fuel mixture

Adjust carburetors.

ratio.
SPARK PLUGS SHOW Excessively Adjust ignition timing
SIGNS OF OVER- advanced

HEATING.

ENGINE
OVERHEATS.

PISTON SEIZURE.

ignition timing.

Carburetor
mixture too lean.

Detonation.

Preignition.

Incorrect sp
plug heat

SPARK PLUGS
FOUL.

Exe &dlin
and Iarpm ug &
o*é

ureto

iXtu
nch

o (plug is too
cold).

&

&
recommenda@@o‘ ¢

ot
depo

Adjust)repair, or change jets, as necessary

octane

com
ncorrect

O&choke as soon as engine warms up.

Avoid excessive idling time. Run at normal rpm in
gear.

Adjust, repair, or change jets, as necessary.

Install correct spark plug heat range.
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CLECTRICAL SYSTEM TROUBLESHOOTING

f
PROBLEM POSSIBLE CAUSE CORRECTION ‘
-~ SPARK PLUGS Insufficient Check ignition system components. Adjust or re-
FOUL. firing voltage. place, as necessary.
(continued from Excessive oil in TWO-STROKE ENGINES: Use correct oil-fuel mix-
page 63). combustion ture. ‘
chamber. FOUR-STROKE ENGINES: Replace worn valve
guides, worn piston rings, or damaged pistons.
BATTERY DOES NOT | Infrequent If motorcycle usage precludes normal charging, the
BECOME FULLY motorcycle use, battery must be periodically removed and connected
CHARGED, OR IS low rpm opera- to a bat
PERSISTENTLY tion, excessive &
DISCHARGED. use of electric w o
starter. 0 ‘l
.
Low battery e level, and add water a sar :
electrolyte level. v\x
Faulty battery.

%Qon

CIfIC
cannot
Open circuit.in

charging systen ] les, and

BATTERY BECOMES Faulty volta Reﬁage regulator.
OVERCHARGED. regulator. ‘. '

EXCESSIVE WATER §
LOSS FROM 9

ELECTROLYTE.
4







