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BATTERY

The battery supplies the current to the starter motor
and serves as a back-up source of power to operate the
electrical equipment whenever the engine is turning over
too slowly for the dynamo to supply sufficient power.

With proper care, the battery can be expected to

last several years, but it may be completely ruined long
before that if it is mistreated. Following a few simple
rules will greatly extend the life of the battery.
1. When the level of the electrolyte in the battery is low,
add only distilled water to each cell, until the level is
at the upper level line marked on the outside of the
battery. Ordinary tap water is not a substitute for
distilled water and will shorten the life of the battery.
Never add sulphuric acid solution to the battery.
This will make the electrolyte solution too strong
and will ruin the battery within a very short time.
Avoid quick-charging the battery. A quick-charge
will damage the battery plates.
Never let a good battery stand for more than 30
days without giving it a supplemental charge, and
never let a discharged battery stand without charging
it. If a battery stands for any length of time, it
slowly self-di Once it is di the
plates sulphate (turn white), and the battery will
no longer take a charge.

. Keep the battery well-charged during cold weather
so that the electrolyte does not freeze and crack open
the battery. The more discharged the battery be-
comes, the more easily it freezes.

. Always keep the battery vent hose free of obstruc-

tion, and make sure it does not get pinched, crimped,

or melted shut by contact with the hot muffler. If
battery gases cannot escape through this hose, they
will explode the battery.

DON'T INSTALL THE BATTERY BACKWARDS.

The negative side is grounded.
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Electrolyte

The electrolyte is dilute sulphuric acid. In the US
model, the standard specific gravity of the electrolyte
used in warm climates in a fully charged battery is 1.260
a1 20°C (68°F). (In particularly cold regions a solution
with a standard specific gravity of 1.280 is used). In
the other than US model, the standard specific gravity
of the electrolyte used in a fully charged battery is
1.280 at 20°C (68°F). The water in this solution
changes to a gaseous mixture due to chemical action
in the battery and escapes, which concentrates the acid
in a charged battery. Consequently, when the level
of the electrolyte becomes low, only distilled water
should be added. If sulphuric acid is added, the solu-
tion will become too strong for proper chemical action
and will damage the plates. Metal from the damaged
plates collects in the bottom of the battery. This
sediment will eventually cause an internal short circuit.

The specific gravity of the electrolyte is measured
with a hydrometer and is the most accurate indication
of the condition of the battery. When using the hy-
drometer, read the electrolyte level at the bottom of
the menicus (curved surface of the fluid). See Fig. K1

Fig. K2 shows the relationship between the specific

gravity of the solution at 20°C (68°F) and the per-

centage of battery charge. Since specific gravity varies
with temperature, and since the temperature of the
solution being checked likely to be other than 20°C
(68°F); the formula given below should be used to com-
pute the equivalent specific gravity for any temperature,
When the temperature goes up, the specific gravity goes
down, and vice versa.

Hydrometer =

Read here

oCelsius
S20=5¢ +
OFahrenheit
Ss=S¢ +[0.0004 (1-68)]

[0.0007 (t-20)]

Si=specific gravity at the present temperature
Szo=specific gravity at 20°C
Sea=specific gravity at 68°F

t=present temperature of solution

Generally speaking, a battery should be charged if
a specific gravity reading shows it to be discharged to
50% or less of full charge.

Specific Gravity/Battery Charge Relationship | K2)
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Initial charge
New batteries for Kawasaki motorcycles are dry

charged and can be used directly after adding the ele-

ctrolyte. However, the effect of the dry charge deter-

{orates somewhat during storage, especially if any ait

has entered the battery from imperfect sealing. There-

fore, it is best o give the battery an initial charge
before using il in order to ensure long battery life

Becaus.e the battery gives off an explosive

gas mixture of hydrogen and oxygen,
keep any sparks or open flame away from the battery
during charging.

eln the US model, pour a 1.260 (specific gravity at 20°C

or 68°F) sulphuric acid solution into each cell of the
battery up to the upper level linc.

eln the other than US model, pour a 1.280 (specific

gravity at 20°C or 68°F) sulphuric acid solution into
cach cell of the battery up to the upper level line.
eLet the battery stand for 30 minutes, adding more acid
if the level drops during this time.

NOTES: 1. If the temperature of the solution is over
30°C (85°F), cool the solution before pouring it into
the battery.

2. After pouring the acid into the battery, start charging
the battery within 12 hours

el eaving the caps oft the cells, connect the battery to

a charger, set the charging rate at 1/10 the battery
capacity, and charge it for 10 hours. For example,
if the battery is rated at 12AH, the charging rate
would be 1.2 ampere. If a constant voltage charger
is used, the voltage must be adjusted periodically to
keep the current at a constant value.

§CAUT\0N§ If the of

the y

rises above 45°C (115"F) during charging,

reduce the charging rate to bring down the temperature,

and increase the charging time proportionately.

eAfter charging, check the electrolyte level in each cell
If the level has dropped, add distilled water to bring
it back up to the upper level line.

eCheck the results of charging by measuring the specific
gravity of each cell and by measuring battery voltage.
Battery voltage of a 12 volt battery directly after the
completion of charging should be 15 1o 16 volts.

Ordinary charge

Because the battery gives off an explosive

gas mixture of hydrogen and oxygen,

keep any sparks or open flame away from the battery

during charging.

eClean off the battery using a solution of baking soda
and water. Make especially sure that the terminals are

Table K1  Battery Troubleshooting Guide
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clean
ol the electrolyte level is low in any cell, fill o over
the lower level line but not up to the upper level line
since the level rises during charging. Figure the charg-
ing rate to be between 1/10 and 3/10 of battery
capacity. For example, the maximum charging rate
for a 12 AH battery would be 3/10 x 12 which equals

3.6 amperes.
Charging the battery at a rate higher than
specified above could ruin the battery.
Charging at a higher rate causes excess heat, which can
warp the plates and cause internal shorting. Higher than
normal charging rates also cause the plates to shed active
material. Deposits will accumulate, and can cause inter-
nal shorting.
eMeasure the specific gravity of the electrolyte, and use
the graph, Fig. K2, to determine the percentage of dis-
charge. Multiply the capacity of the battery by the
percentage of discharge to find the amount of discharge
in ampere-hours. Use this figure in the formula below
10 compute charging time.

Amount of discharge (AH)
Charging (hours)=—————————x 1.2~1.5

charging current (A)

@Remove the caps from all the cells, and begin charging
the battery at the rate just calculated. If a constant
voltage charger is used, the voltage will have to be
adjusted periodically to maintain charging current
at a constant value.

If the of the yte rises

CAUTION shove 45°C (116°F) during charging,

reduce the charging rate to bring down the temperature,

and increase charging time proportionately.

®After charging, check the electrolyte level in each cell.
If the level has dropped, add distilled water to bring
it back up to the upper level line.

eCheck charging results by measuring the specific gravity
of cach cell and by measuring battery voltage. Battery
voltage of a 12 volt battery directly after the com-
pletion of charging should be 15 to 16 volts and the
specific gravity of the electrolyte should be more than
1.220. If the voltage is lower than this, the battery is
not completely charged or can no longer take a full
charge. If the specific gravity of any one cell is lower
than 1.220, there may be damage in the cell.

Test charging

When the battery is suspected of being defective, first
inspect the points noted in the Table below. The
battery can be restored by charging it with the ordinary

Good Battery

(+) chocolate color

() gray o
none, or small amount
above 12 volts

above plates

Plates

Sediment
Voltage

white (sulphated); + plates
broken or corroded
Sediment up to plates, causing short

below top of plates

Suspect Battery Action

Replace

Test charge

Fill and test charge

Electrolyte Level

above 1.200 in all cells; no two

Specific Gravity | cojjs more than 0.020 different

than

below 1.100, or difference of more

T | Testcharge

0.020 between two
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charge. If it will take a charge so that the voltage and
specific gravity come up to normal, it may be considered
good except in the following case:

* If the voltage suddenly jumps to over 13 volts just
after the start of charging, the plates are probably sul-
phated. A good battery will rise to 12 volts immediately
and then gradually go up to 12.5 ~ 13 volts in about
30 to 60 minutes after charging is started

* If one cell produces no gas bubbles, or has a very
low specific gravity, it is probably shorted.

* |f there does not appear to be enough sediment to
short the plates, but one cell has a low specific gravity
after the battery is fully charged, the trouble may be
just that there is insufficient acid in that cell. If this
instance only, sulphuric acid solution may be added to
correct the specific gravity.

* If a fully charged battery not in use loses its charge
after 2 to 7 days, or if the specific gravity drops mark-
edly, the battery is defective. The self-discharge rate
of a good battery is only about 1% per day.

CHARGING SYSTEM

The charging system consists of a dynamo (an alter-
nator) and regulator/rectifier.

The dynamo generates the current required by the
electrical circuits. The generated current is a single
phase alternating current (AC), which is changed to
direct current (DC) and controlled by a solid state
regulator/rectifier unit to supply an cven voltage to
the circuit components.

Charging System K3)

Rectifier

-+

Regulator

Battery

Dynamo

There are a number of important precautions that
are musts when servicing the charging system. Cautions
that are applied to the individual sections are mentioned
in each section. Failure to observe these rules can result
in serious system damage. Learn and observe all the
rules in each section.

When there are any problem indications in the charg-
ing system, give the system a quick initial inspection or
check before starting a series of time consuming tests,
or worse yet, removing parts for repair o replacement.
Such a check will often turn up the source of the trouble.

Make sure all connectors in the circuit are clean and
tight. Examine wires for signs of burning, fraying, etc.
Poor wires and bad connections will affect electrical
system operation. Check the dynamo and regulator/
rectifier for evidence of physical damage.

A worn out or badly sulphated battery will produce
numerous problems that cannot be corrected until the
battery is replaced. ALWAYS CHECK BATTERY CON-
DITION BEFORE CONDEMNING OTHER PARTS

OF THE SYSTEM. A FULLY CHARGED BATTERY
IS A MUST FOR CONDUCTING ACCURATE SYS-
TEMS TESTS.

Charging system malfunctions can be traced to either
the battery, dynamo, regulator/rectifier, or the wiring.
Troubles may involve one unit or in some cases, all units.
Never replace a defective unit without determining what
CAUSED the failure. If the failure was brought on by
some other unit or units, they too must be repaired or
replaced, or the new replacement will soon fail.

Initial inspection
Before making this test, check the condition of the
battery (Pg. 218). If the battery voltage is less than
12 volts, charge the battery. Before starting the charging
voltage test warm up the engine to obtain actual dynamo
operating conditions.
®Remove the left side cover.
#Set the multimeter to the 20V DC range, and connect
the meter + lead to the battery + terminal and the
meter — lead to the battery — terminal.

A. Battery (+) Terminal

B. Battery (—) Terminal

®Start the engine, and run the engine at the rpm in
Table K2. Note the voltage reading.

Table K2 Charging Voltage
- Reading
Meter Connections ‘ @4,000 rpm
Meter (+) < Battery (+)
20V DC Meter (—)o Battery (~) about 14.5V

®If the reading is more than 16V, the regulator/rectifier

is defective, and should be replaced with a new one.
If the reading is less than 14V, check the dynamo
output (Pg. 222) and regulator/rectifier (Pg, 221) to
determine which part is defective.

Dynamo

The dynamo, fundamentally a single phase A.C.
generator, can be divided up into a moving part called
the flywheel @, which is taper fitted to one end of the
crankshaft ®, and a stationary part called the armature
2), which is located inside the flywheel and fixed to the



inside of the dynamo cover (1'. The flywheel has 6
permanent magnets evenly spaced in its circumference

to generate an alternating current with 6 cycles per
flywheel revolution.

Dynamo Construction

(K5
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A. Yellow Leads

®Start the engine, run it at the rpm given in Table K3,
and note the voltage reading. A much lower reading
than that given in the table indicates that the dynamo
is defective.

Table K3 ~Dynamo Output
[ Meter [ Reading @4,000rpm |
[_250VAC | about75V

1. Dynamo Cover 5. Starter Clutch Sprocket
2. Dynamo Armature 6. Crankshaft

3. Flywheel Bolt 7. Starter Clutch

4. Dynamo Flywheel 8. Crankcase

Dynamo failure

If the battery, regulator/rectifier, leads, and connec-
tors are all good, but there is still low voltage or insuf-
ficient charging current, the dynamo may be defective.
There are three types of dynamo failures: short, open
(wire burned out), or loss in flywheel magnetism. A
short or open in the armature coil will result in either
a low output, or no output at all. A loss in flywheel
magnetism, which may be caused by dropping or hit-
ting the flywheel, leaving it near an electromagnetic
field, or just by aging, will result in low output.

Dynamo output test

Before starting dynamo output test warm up the
engine to obtain actual dynamo operating condition.
®Remove the engine sprocket cover (Pg. 61), and dis
connect the yellow leads from the dynamo. Set the
multimeter to the 250V AC scale, and connect the
meter leads to the yellow leads.

Armature resistance check

®Disconnect the meter leads from the dynamo leads.

®Set the multimeter to the x 1€ range, and measure
for continuity between the yellow leads. If there is
more resistance than shown in Table K4, or no meter
reading, the armature has an open and must be replaced.

A. Yellow Leads

Table K4  Armature Resistance
[ Meter [ Reading
x1@ [ 02~0382 |

®Using the highest resistance range of the multimeter,
measure the resistance between each of the yellow
leads and chassis ground. Any meter reading less than
infinity () indicates a short, necessitating armature
replacement.
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If the armature windings have normal resistance, but
the voltage check showed the dynamo to be defective,
then the flywheel magnets have probably weakened, and
the flywheel must be replaced.

Regulator/Rectifier
This motorcycle has a regulator and rectifier as a unit.
The regulator/rectifier functions cannot be checked
separately because it is a solid-state type, and must be
replaced as a unit should it become defective.
When inspecting the regulator/rectifier,
CAUTION} observe the following to avoid damage
to the regulator/rectifier.
1. Do not disconnect the regulator/rectifier with the
ignition switch on. This may damage the regulator/
rectifier
Do not disconnect the battery leads while the engine
is running. This may damage the regulator/rectifier.

o

Regulator/Rectifier (K8)

12

Regulator Integrated Circuit

The rectifier is used to change the alternating current
(AC) from the dynamo to direct current (DC) for the
battery charging, ignition, lighting, and other circuits.
It contains two silicon diodes and thyristors. The
diodes and thyristors are connected in a bridge circuit
arrangement for efficient, full-wave rectification.

1. Diode

The current of electrons flows only from the — to the
+ side of the diode. However, a defective diode will
conduct in both directions (a short) or not conduct
at all (an open). If any of the diodes is shorted or
open, the voltage from the rectifier will be below normal,
and the battery may not be charged adequately.

Diode Current Flow X9

No current flows Current flows

AR

2. Thyristor

The current of electrons will flow from the cathode
to the anode but will not flow in the.reverse direction.
The thyristor differs from a diode in two respects:
(a) even though a voltage of the correct polarity
(negative to cathode) may be applied, the thyristor
will not conduct until a signal is received at the gate
input lead; (b) once started, it will not stop conducting
(even if the gate lead signal voltage stops) until the
anode to cathode voltage is removed or reversed.

Thyristor ‘@

A (anode) K (cathode)

G (gate)

The solid-state regulator limits dynamo output vol-
tage to a maximum of 14.0 ~ 15.0 volts. Since it
contains no contacts or other moving parts, it does
not wear out and never needs to be adjusted. According
to the dynamo output, the regulator circuit sends signals
to the rectifier thyristors to keep the output voltage at
specified value.

Inspection
Before testing the regulator/rectifier out of circuit,

check the charging voltage (Pg. 220) and the dynamo
output (Pg. 221).

eRemove the right side cover.

eWith the ignition switch turned off, disconnect the
regulator/rectifier 3-pin connector.

®Using an ohmmeter, check the resistance between the
black lead and each yellow lead as shown in Table K5.
The resistance should be as shown in the table. Ifany
two leads are low or high in both directions, the:
regulator/rectifier is defective and must be replaced.

A. Regulator/Rectifier

B. 3-pin Connector
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Therefore, to eliminate any need for a distributor (thus

Table K5  Regulator/Rectifier Resistance
Meter Connections Reading
19 Meter (+) < Yellow Lead | less than
Meter (—) = Black Lead | 209
<1k Meter (+) < Black Lead more than
Meter (=) < Yellow Lead | 100 k2

NOTE: If the regulator/rectifier check is good with
the above procedure but still does not appear to be
operating correctly in the circuit, check it by trial
replacement with a good unit.

IGNITION SYSTEM

The working electrical part of the ignition system
consists of the battery, contact breaker points, capacitor,
ignition coil, and spark plugs. A timing advancer is
attached to advance the ignition timing as engine rpm
rises.

Ignition Circuit

Capacitor

Engine
Stop Switch

Ignition
Switch

(L)

L7 R
Plugs
;:,

A wiring diagram of the ignition system is shown
in Fig. K12, and works as follows. The battery supplies
the current for the primary circuit, which includes the
contact breaker points, capacitor, and the primary wind-
ing of the ignition coil. When the points suddenly open
with the ignition switch turned on, a surge of electrons
is produced in the secondary circuit, which includes the
ignition coil secondary winding and the spark plugs.
For this system to function properly, all ignition parts
must be in good order, the ignition timing correctly
set, the ignition and engine stop switches not shorted,
and all wiring in good condition (no shorts or breaks,
and no loose or corroded connections).

Ordinarily in a 4-stroke engine, a spark jumps across
the spark plug electrodes only every other time that
the piston for that spark plug rises (once every 720°
of crankshaft rotation). This is because between each
compression stroke, in which a fuel/air mixture ready
for combustion is in the cylinder, there is an exhaust
stroke, in which the piston rises only to push out the
burned gases. However, even if a spark does jump across
the electrodes during the exhaust stroke, there is no
effect since there is no compression and no fuel to burn.

Contact
Breaker

plifying the system and making it more reliable), the
system is constructed so that both spark plugs fire every
time both pistons rise (once every 360° of crankshaft
rotation) although one piston is on the compression
stroke and the other on the exhaust stroke.

Because the two spark plugs are connected in series,
the current through one spark plug also must go through
the other. Consequently, if a spark will not jump across
the electrodes of one spark plug (due to dirty electrodes,
faulty plug lead, etc.), no spark will jump across the
electrodes of the other plug as well.

Ignition Coil

With the ignition switch on and the points closed,
current flows in the primary circuit, including the igni-
tion coil primary winding where the magnetic field
(which accompanies electron flow) is concentrated
(due to the winding). When the points open, this
circuit is broken stopping the electron flow and col-
lapsing the magnetic field. As this field collapses,
magnetic flux cuts through the secondary winding
inducing voltage in the winding. The induced voltage,
depending on the number of turns in the secondary
winding and the speed of the drop in the primary
winding current, is much greater than the voltage in the
primary winding. It is this high voltage that causes a
spark to jump across the spark plug electrodes. A
greater ratio of secondary winding turns over primary
winding turns and a sharper drop of primary winding
current increase the secondary winding voltage that is
produced. For this reason, a certain ratio of turns in
the ignition coil has been chosen and a certain current
drop sharpness (determined by capacitor and breaker
point performance) has been designed into the ignition
system so that a spark of sufficient but not excessive
strength will be produced.

Ignition coil inspection

The most accurate test for determining the condition
of the ignition coil is made by measuring arcing distance
with the Kawasaki Electrotester. Since a tester other
than the Kawasaki Electrotester may produce a different
arcing distance, the Kawasaki Electrotester is recom-
mended for reliable results.
eRemove the ignition coil (Pg. 45).
eConnect the ignition coil to the Kawasaki Electrotester

as shown in the figure.

Ignition Coil Test

Electrotester

E :‘HO + Voltage

X3

— Source

Ignition Coil
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®Turn on the tester switches.
Do not touch the coil or leads to avoid
extremely high voltage shocks.
@Gradually slide the arcing distance adjusting knob from
eft 1o right (small distance to large distance) carefully
watching the arcing (Fig. K14).

Arcing Distance Measurement K14d)

0 510

Knob

®Stop moving the knob at the point where the arcing
begins to fluctuate, and note the knob position in mm
The reading should show the value in Table K6.

Table K6  Arcing Distancef

+ Measure with the Kawasaki

Electrotester.

If the distance reading is less than the value shown
in the table, the ignition coil or spark plug caps are
defective. To determine which part is defective, meas-
ure the arcing distance again with the spark plug caps
removed from the ignition coil. If the arcing distance
is subnormal as before, the trouble is with the ignition
coil itself. If the arcing distance is now normal, the
trouble is with the spark plug caps.

If an Electrotester is not available, the coil can be
checked for a broken or badly shorted winding with
an ohmmeter. However, an ohmmeter cannot detect
layer shorts and shorts resulting from insulation break-
down under high voltage.

To measure the primary winding resistance:

@Remove the fuel tank (Pg. 43)

eDisconnect the yellow/red ignition coil lead, and dis-
connect the blue ignition coil lead.

®Set the ohmmeter to the x 1€ range, and connect
one ohmmeter lead to the yellow/red lead and the
other to the blue lead from the ignition coil.

A. Yellow/Red Lead B. Blue Lead

To measure the secondary winding resistance:

Pull the spark plug caps off the spark plugs.

eUnscrew the spark plug caps from the spark plug leads.

eSet the ohmmeter to the x 1k§2 range, and connect
one ohmmeter lead to one of the spark plug leads and
the other ohmmeter lead to the remaining spark plug
lead.

A. Spark Plug Leads

Table K7  Ignition Coil Resistance
[ Meter Reading
Primary Winding x19 32~438Q

Secondary Winding x 1 kS 10.4~15.6 kK

If the coil does not produce an adequate spark, or
if either the primary or secondary winding does not
have the correct resistance, replace the ignition coil.

With the highest ohmmeter range, check for conti-
nuity between the yellow/red lead and the coil core and
between each plug lead and the coil core. If there is any
reading, the coil is shorted and must be replaced. Also,
replace the ignition coil if the spark plug lead shows
visible damage.

Contact Breaker

The contact breaker consists of one fixed and one
movable contact point. The movable point is pivoted,
and the heel on one end is held against the cam surface
on the timing advancer by a single leaf spring. As the
crankshaft rotates, the heel rides on the cam surface,
and, as the crankshaft reaches the position where igni-
tion takes place, the high spot on the cam surface
pushes out on the heel, which opens the points. As
the heel wears down, the point gap narrows, affecting
ignition timing. Consequently, the ignition timing and
point gap must be periodically adjusted to compensate
for heel wear.




Contact breaker inspection

When the points become dirty, pitted, or burned,
or if the spring weakens, the points will not make
the contact necessary to produce a good spark, resulting
in unstable idling, misfiring, or the engine not running
at all. Inspect the contact breaker in accordance with
the Periodic Maintenance Chart (Pg. 10), and repair
or replace if necessary.

Clean the points with clean paper or cloth using
an oil-free solvent. A business card soaked in trichloro-
ethylene can be used to remove traces of oil. To repair
light damage, use fine emery cloth or an oilstone. If
the points are badly worn down or damaged, or if the
spring is weak, replace the contact breaker.

A. Fine Emery Cloth B. Points

Whenever the contact breaker is inspected or replaced,
apply a small amount of point cam grease to the felt to
lubricate the cam. This will minimize wear of the
contact breaker heel. Be careful not to apply so much
grease that it can drop off or be thrown onto the points,
which will cause the points to foul and burn.

Capacitor

A capacitor is connected in parallel across the con-
tact breaker points and serves to prevent current from
arcing across the points as they open. Arcing across
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the points would reduce the sharpness of the voltage
drop in the primary winding, thus weakening the spark
plug spark, and also damaging the surface of the points.
When the points are first opening, the capacitor absorbs
a certain amount of current, giving the points time to
open far enough apart to where current will not arc
across. However, if the capacitor shorts, the current will
simply flow through the capacitor whenever the points
open. When the capacitor is otherwise defective, the
current will not be prevented from arcing across the
points at the time of ignition, resulting in poor spark
plug performance and burned and pitted points.

Capacitor inspection

The capacitor can usually be considered to be defec-
tive if a long spark is seen arcing across the points as
they open or if the points are burned or pitted for no
apparent reason. Replace the capacitor any time it
appears defective and whenever the contact breaker is
replaced.
NOTE: For checking with a capacitor tester, capacitor
specifications are: 0.24 + 0.02 ufd, 1,000W VDC,

Capacitor Test K19)

Capacitor Tester

Battery

Capacitor

Timing Advancer

The timing advancer is a device that advances the
ignition timing (makes the spark plugs fire sooner) as
engine rpm rises. It consists of two weights and two
springs connected to the timing cam that opens the
contact breaker points. The more the engine speed
rises, the further the weights are thrown out against
spring tension, turning the cam in the direction of crank-
shaft rotation and causing the points to open sooner.

If the mechanism is damaged, has a weak or broken
spring(s), or does not move smoothly, the ignition
timing will not advance smoothly or it may stick in one
position.  This will result in incorrect timing at certain
engine speeds, causing poor engine performance. Failure
to advance at all will cause poor high speed performance,
and excessive advance will cause knocking and poor low
speed performance.
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Ignition Timing/Engine Speed Relationship

40° -
35°£1.5°
30°
3,200
+200
20°

Ignition Timing (BTDC)

4
1,500
+100
5 i | ;

1,000 2,000 3,000 4,000

Engine Speed (rpm)

Inspection and lubrication

Remove the timing advancer (Pg. 70), and check
that the mechanism moves smoothly by hand and that
no parts are visually worn or damaged. Periodically
wipe the advancer clean, apply oil to it, and fill the
groove inside the cam sleeve or sleeve shaft with grease.

K21

A. Cam Body B. Grease

Install the advancer (Pg. 70), adjust the timing
(Pgs. 12 ~ 14), and check it with a strobe light for
both low and high speed operation. If the timing
differs from that which is shown in the graph (Fig.
K20), replace the timing advancer with a new one.

Spark Plugs

The spark plugs ignite the fuel/air mixture in the
combustion chamber. To do this effectively and at the
proper time, the correct spark plugs must be used, and
the spark plugs must be kept clean and adjusted.

Tests have shown the plugs shown in Table K8 set
to 20.7~0.8 mm gap to be the best plug for general use.

But since spark plug requirements change with ignition
and carburetion adjustments and with riding conditions,
this plug may have to be replaced with one of the next
higher or lower heat range. Whether or not a spark plug
of a different heat range should be used is generally
determined by removing and inspecting the plug.

Spark Plug

=
S
)

Terminal
Cement

Wire Ring
Gasket
Insulator
Center Electrode
Side Electrode

’ 0.7~0.8 mm ™

i e T

When a plug of the correct heat range is being used,
the electrodes will stay hot enough to keep all the
carbon burned off, but cool enough to keep from
damaging the engine and the plug itself. This tem-
perature is about 400 ~ 800°C (750 ~ 1,450°F) and
can be judged by noting the condition and color of
the ceramic insulator around the center electrode.
If the ceramic is clean and of a light brown color,
the plug is operating at the right temperature.

A spark plug for higher operating temperatures is
used for racing and other high speed applications.
Such a plug is designed for better cooling efficiency
so that it will not overheat and thus is often called a
“colder” plug. If a spark plug with too high a heat range
is used — that is, a “cold” plug that cools itself too well
— the plug will stay too cool to burn off the carbon, and
the carbon will collect on the electrodes and the ceramic
insulator.  This carbon conducts electricity, and can
short the center electrode to ground by either coating
the ceramic insulator or bridging across the gap. Such
a short will prevent an effective spark. Carbon build-up
on the plug can also cause other troubles. It can heat up
red-hot and cause preignition and knocking, which may
eventually burn a hole in the top of the piston.

Inspection and replacement

Remove each plug and inspect the ceramic insulator.
Whether or not the right temperature plug is being used
can be ascertained by noting the condition of the
ceramic insulator around the electrode. A light brown
color indicates the correct plug is being used. If the
ceramic is white, the plug is operating at too high a
temperature and it should be replaced with the next
colder type.



The heat range of the spark plug functions like a
thermostat for the engine, Using the wrong type of
spark plug can make the engine run too hot (resulting
in engine damage) or too cold (with poor performance,
misfiring, and stalling). The standard plug has been
selected to match the normal usage of this motorcycle
in combined street and highway riding. Unusual riding
conditions may require a different spark plug heat
range.

If the spark plugs are replaced with a type
§CAUT'0N§ other than those mentioned below, make
certain the replacement plugs have the same thread
pitch and reach (length of threaded portion) as the
standard plugs.

Table K8  Spark Plug Specifications

Required Plug Threads Type
14 mm Diameter NGK B7ES
19.0 mm Reach ND W22ES-U
Spark Plug Reach K23
Too short Correct reach
B7HS B7ES

Carbon
builds up here

If the plug reach is too short, carbon will build up
on the plug hole threads in the cylinder head, causing
overheating and making it very difficult to insert the
correct spark plug later

If the reach is too long, carbon will build up on
the exposed spark plug threads causing overheating,

Spark Plug Condition

Carbon Fouling Oil Fouling
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preignition, and possibly burning a hole in the piston
top. In addition, it may be impossible to remove the
plug without damaging the cylinder head.

ELECTRIC STARTER SYSTEM (KZ400-B)
Starter Motor Circuit

The starter motor circuit includes the starter button
(switch), starter relay, battery, and starter motor. When
the ignition switch is on and the starter button is pushed,
a small amount of current flows through the switch and
the relay coil. This current magnetizes the relay core,
which then pulls the armature to it, closing the relay
contacts. The closed contacts complete a circuit for
the starter motor, and the motor turns. The reason for
using a relay instead of using the switch to turn on the
starter motor directly is that the starter motor requires
much current — enough that relatively thick wire is nec-
essary to carry the current to the starter motor. Because
it is not practical to put a heavy switch on the handlebar
and have large wires running to it, the starter switch is
made to carry just the light relay coil current, and heavy
contacts inside the relay carry the starter motor current.
” Because of the large amount of current,
nover Kop th sare button pushed any
time that the starter motor will not turn over, or the
current may burn out the starter motor windings.

Starter Motor Circuit (K24)

Starter Relay

Starter Motor

Battery \

rﬁ‘

Ignition
Switch

Engine
Starter Stop
Button ¥U4 Switch

K25)

Overheating

Normal Operation



Starter Motor Construction
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1. Starter Motor Sprocket 6. Planet Pinion 11. Armature Winding 16. Carbon Brush
2. Output Shaft 7. Internal Gear 12. Armature 17. Spring

3. ORing 8. End Plate 13. Core 18. Commutator
4. Grease Seal 9. Sun Gear 14. Field Coil 19. End Cover

5. End Cover 10. Yoke Assembly 15. Brush Plate

quickly. In addition, particles from brush wear accu- Commutator K31
mulating between commutator segments may cause par-

tial shorts. Bad
®Correct the commutator surface if necessary with fine Segment

emery cloth, and clean out the grooves as illustrated.
Determine as accurately as possible the depth of the
grooves between commutator segments. Replace the
armature with a new one if the groove depth is less
than the service limit.

A. Emery Cloth

Table K10

Commutator Groove Depth

Standard Service Limit
0.5~0.8 mm 0.2 mm

®Using the x 1 £ ohmmeter range, measure the resist-
ance between any two commutator segments. If there
is a high resistance or no reading between any two
segments, a winding is open and the armature must be
replaced (Fig. K32)
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A. Commutator Segments

eUsing the highest ohmmeter range, measure the re-
sistance between the commutator and the shaft. If
there is any reading at all, the armature has a short and
must be replaced.

(K33)

NOTE: Even if the foregoing checks show the armature
to be good, it may be defective in some manner not
readily detectable with an ohmmeter. If all other starter
motor and starter motor circuit components check good,
but the starter motor still does not turn over or only
turns over weakly, replace the armature with a new one.

Field coils
oUsing the x 1 © ohmmeter range, measure the resist-
ance between the + side carbon brush and the starter
motor terminal. If there is not close to zero ohms, the
field coils have an open and the yoke assembly must
be replaced.

D)

A. (+) Side Carbon Brush

Using the highest ohmmeter range, measure the resist-
ance between the + side carbon brush and the yoke
(housing). If there is any meter reading, the coils are
shorted to ground and the yoke assembly must be
replaced.

Starter Motor Clutch, Chain

Fig. K36 shows starter motor clutch operation. The
clutch body @ is fixed to the crankshaft @ through
the dynamo flywheel. When the starter clutch sprocket
(@ rotates in the direction of the arrow, each of the
three rollers @), pushed by its spring & , is wedged into
the narrower space between the clutch body and the
starter clutch sprocket hub (the portion jutting out from:
the sprocket), thereby locking the clutch body and
starter clutch sprocket together. With these two locked,
starter motor rotation is transmitted to the cranksahft
through the starter chain, starter clutch sprocket, rollers,
clutch body, and flywheel.

Starter Motor Clutch Operation K36)

4. Crankshaft
5. Spring Cap
6. Spring

1. Clutch Sprocket
2. Clutch Body
3. Roller



When the engine starts, friction with the starter clutch
sprocket (and at higher speeds, inertia) moves the rollers
back against the tension of their springs so that they
no longer serve as wedges locking the clutch body and
starter clutch sprocket together. In this manner, the
engine rotates freely without forcing the starter motor
to turn with it.

If the rollers or the starter clutch sprocket hub be-
come damaged or worn, the rollers may lock in place
so that the starter motor will not disengage when the
engine starts. On the other hand, roller or sprocket hub
damage could prevent the clutch from engaging proper-
ly, causing the starter motor to run freely without
transmitting rotation.

Clutch inspection
®Turn off the ignition switch and disconnect the battery
negative lead from the battery.

®Remove the dynamo cover.

NOTE: Some engine oil will be spilled by dynamo
cover removal. After installing the cover, check the
engine oil level and add engine oil as necessary (Pg.

).

®Turn the dynamo flywheel using the flywheel holder
(special tool), and check the starter motor clutch
operation. When turning the flywheel clockwise, the
starter clutch sprocket should not turn with the fly-
wheel, but, when turning the flywheel counterclockwise,
the sprocket should turn. If the clutch does not
operate as it should or if it makes noise, disassemble
the starter motor clutch (Pg. 65), examine each part
visually, and replace any worn or damaged parts.

A. Turns

B. Stops

Starter chain inspection

®Remove the starter chain (Pg. 66), hold the chain taut
with a force of about 5 kg in some manner such as the
one shown in Fig. K38, and measure a 20-link length.
Since the chain may wear unevenly, take measurements
at several places. If any measurement exceeds the
service limit, replace the chain.

Table K11  Starter Chain 20-ink Length
[ Standard |
155.7~1559 mm

Service Limit |
| 158.0mm |
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Starter Chain Measurement K38

20-link Length f
= s

IGNITION SWITCH

The ignition switch has four positions: Off, On, Lock,
and Park. In the “Off" position all circuits are turned
off and the key can be removed from the switch. In the
“On” position the motorcycle can be started and all
electrical equipment can be used. The key cannot be
removed from the switch when it is in the *On’’ position.
In the “Lock” position all circuits are cut off and the
steering is locked. The key can be removed from the
switch when it is in the “Lock” position. In the “Park”
position the tail light is on, but all other circuits are off
and the key can be removed from the switch. This
provides added visibility when the motorcycle is parked.

Testing the switch

Table K12 shows the internal connections of the igni-
ignition switch for each switch position. To check the
switch, remove the headlight unit (Pg. 129), and dis-
connect the socket (4-pin) from the ignition switch in
the headlight housing. Use an ohmmeter to verify that
all the connections listed in the table are making con-
tact (zero ohms between those wires); and that no other
wires are connected. |If there are any opens or shorts
in the switch, replace it with a new one.

A. Ignition Switch 4-pin Socket
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Table K12  Ignition Switch Connections
Color | White | Brown | Red/Bluc | Red
oN | e+e | e—e
OFF
LOCK |
PARK —a
Lead | BAT | I L | T,

NEUTRAL SWITCH

A neutral indicator light is provided so that the
rider can readily determine whether or not the trans-
mission is in neutral. The neutral switch, installed in
the left crankcase half, consists of a spring loaded pin
which contacts a projection on the shift drum operating
plate when the transmission is in neutral. Thiscompletes
the neutral indicator light circuit, which turns on the
neutral indicator light.

Switch inspection

®Turn on the ignition switch. Watching the indicator
light, shift the transmission into neutral and then
shift the transmission into other positions. If the
neutral indicator light goes on in neutral position
and the light does not go on in other positions, the
neutral switch is good.

®If the neutral indicator light does not go on in the
neutral position or if it does go on in other positions,
remove the engine sprocket cover, (Pg. 61), and dis-
connect the neutral switch light green lead.

®To check for the voltage, first turn the meter to 20V
DC, connect the + meter lead to the switch lead, and
connect the — meter lead to chassis ground.

®Turn the ignition switch on, and see if the meter reads
battery voltage. If the meter does not indicate battery
voltage, the trouble is either defective wiring or a
burned-out indicator bulb. If the voltmeter reads

battery voltage, then the neutral switch may be defec-
tive.

A. Switch Lead

®To check the neutral switch, first remove the switch
(Pg. 63), turn the meter to the x 1 range, and mea-
sure the resistance between the switch terminal and
the spring loaded pin. If the resistance is not close to
zero ohms, the switch is defective, and must be replaced.

A. Switch Terminal

B. Spring Loaded Pin

®If the resistance is close to zero ohms, measure the

resistance between the switch terminal or spring load-
ed pin and the switch body. If there is any meter
reading, the neutral switch is defective and must be
replaced.

LIGHTING SYSTEM
Headlight Circuit

Fig. K42 and Fig. K43 are US, Canadian and European
model wiring diagrams of the headlight circuit.

In the US and Canadian models, there is no headlight
switch, and when the ignition switch is turned on, the
headlight circuit is completed.

In the European model, the center “e” position of
the headlight switch turns on the small city light, tail
light, and meter lights for driving in the city after dark.
When the switch is turned to the “ON” position, the
headlight illuminates and the city light stays on. With
the dimmer switch, high and low beam can be selected
only when the headlight switch is in the “ON" position.

In the European model, there is also a passing and
horn button. This button is spring loaded and when
the button is pushed to pass, the high beam light (but
not the tail light) comes on as a passing signal to the
driver of the vehicle ahead. The passing button will
light the high beam light regardless of the headlight
switch position, and the button will spring back and
turn the light off as soon as it is released

Headlight trouble

If the headlight does not light, check to see if the
bulb has burned out or fuses have blown. If the bulb on
the US or Canadian model has burned out, the sealed
beam unit must be replaced. A blown fuse should be
replaced. On the European model the headlight or the
city light can be replaced separately, as the headlight is
of semi-sealed construction. If the bulb and fuses are
200d, check the dimmer switch and the headlight switch.
Tables K13, K14, and K15 show the connections in the




MAINTENANCE—ELECTRICAL 233
Headlight Circuit (US, Canadian Model)

K42)
Running
i Position Tail
Headlight Lights Light
g N High Beam
A Indicator
R/BK '-'E%‘
RiBK o cedomiotar )
RIY Light Battery
Tachometer Color Code
- bt Bk [ Black
Bl | Blue
Dimmer Br_| Brown
Switch r "A R | Red
Bl BI/W W_| White
Y[ Yellow
Headlight Circuit (European model) [‘r 43)
Headlight
. : —
) Positioning Tail /
Lights Light Dynamo)

___ High Beam
Q) Indicator

Tl” Light
7 Speedometer -
Light (

Battery

Tachometer
Light

=7= | Passing

Headlight
Switch

Fuse 10A —
——

I==I"

Dimmer Switch

dimmer switch for both high and low beam, and the
connections in the headlight switch.

To check the dimmer switch and horn/passing switch:
®Remove the fuel tank (Pg. 43), and disconnect the
plug (6-pin), and blue lead, and black lead to the left
switch housing under the frame top tube.

®Use an ohmmeter to see that only the connections
shown in the table have continuity (zero ohms). If
the switch has an open or a short, it can be disassembled
for repair. The contact surfaces may be cleaned, but
no internal parts are available for replacement. If any
parts are not repairable, the switch must be replaced as
a unit. If the procedure above does not remedy the
problem, check the ignition switch and the wiring. A. Left Switch Housing Plug and Lead
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Table K13 Dimmer Switch C ("

Color | Red/Black [ Blue [ Red/Yellow | || |"=
HI B——@ wy | s
Lo *——e «|o
Table K14 Horn/Passing Switch Connections

(European model)
Color [ Black [ r [R/BK [ Brown
OFF
ON —o | 10

Switch Horn Passing

To check the headlight switch (European model):

®Remove the fuel tank (Pg. 43), and disconnect the plug
(4-pin) and blue/white lead to the right switch housing
under the frame top tube.

®Use an ohmmeter to see that only the connections
shown in the table have continuity (zero ohms). If
the switch has an open or a short, it can be disassembled
for repair. The contact surfaces may be cleaned, but
no internal parts are available for replacement. If any
parts are not repairable, the switch must be replaced
as a unit. If the procedure above does not remedy
the problem, check the ignition switch and the wiring.

A. Right Switch Housing Plug and Lead

Table K15  Headlight Switch Connections

(European model)
Color [Brown[ Brown/White | Blue/White
OFF |

oNn | ot+—o—1—e

If the headlight lights but does not light brightly,
the trouble may be that the headlight is of improper
wattage or the battery or the dynamo is not supplying
sufficient current. However, the trouble may also be
caused by a short or a component drawing too much
current in some other part of the electrical system.

Tail light trouble

If the tail light does not go on when the circuit is
closed, the filament is probably burned out. However,
if the bulb is good, check the fuses, wiring, ignition
switch, headlight switch, and battery.

Brake Light Circuit

The brake light circuit is shown in Fig. K46. When
the ignition switch is turned on, the brake light goes
on whenever the circuit is closed by either the front
or rear brake light switch. The same bulb is used for
both the brake and tail lights as explained in the pre-
ceding section.

Brake Light Circuit (K

)

Brake Light
Failure
Indicator

Light

Brake Ignition
Light Switch

Brake Light
Failure
Indicator
Switch

Front Brake
Light Switch
Rear Brake

Light Switch

The front brake light switch of KZ400-B is a pressure
switch installed in the brake fluid line, and is operated
by fluid pressure when the brake lever is pulled. The
front brake light switch of KZ400-C, mounted on the
front brake lever holder, is actuated when pressed by:
the front brake lever. The front brake light switch never:
requires adjustment, and so is not designed to be adjusted.
It cannot be disassembled for repair and must be replaced
when defective.

The rear brake light switch is a plunger type switch
actuated by a spring attached to the rear brake pedal.
It can be adjusted by changing its position higher or
lower in the mounting bracket (See Pg. 28).

The brake light failure indicator switch is in the brake
light circuit of KZ400-B as a warning device to indicate
whether or not thé brake light is functioning properly
during vehicle operation. Brake light failure may be due
to a burned out bulb or some other failure in the brake
light circuit.

Brake light circuit inspection involves the front brake
light switch, rear brake light switch, brake light, brake:
light failure indicator switch, brake light failure indicator
light, and wiring.



Front brake light switch inspection

KZ400-B:

®Disconnect the front brake light switch leads from the
switch.

@Set an ohmmeter to the x 1§ range, connect the meter
to the switch terminals, and determine whether or not
there is continuity whenever the front brake lever is
squeezed.

A. Front Brake Light Switch

olf there is no continuity, replace the switch with a
new one (Pg. b

KZ400-C:

eRemove the headlight unit (Pg. 129).

eDisconnect the front brake light switch leads (brown,
blue).

®Set an ohmmeter to the x 1§ range, connect the meter
to the switch leads, and determine whether or not there
is continuity whenever the front brake lever is squeezed.

A. Brake Light Switch Leads

®|f there is no continuity, replace the switch with a new
one (Pg. 134).

Rear brake light switch inspection
eDisconnect the rear brake light switch leads (brown,
blue) under the fuel tank.
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®Inspect in the same way that the front brake light switch
was inspected. If there is no continuity whenever the
rear brake pedal is depressed, replace the switch (Pg.
134).

A. Brake Light Switch Leads

Brake light failure indicator switch inspection

Turn on the ignition switch. Watching the indicator
light, apply and then release either brake. Next, with
the tailfbrake light bulb removed, do the same thing.
If the indicator lights as shown in Table K16, the brake
light failure indicator switch and brake light circuit are
functioning properly.

A. Brake Light Failure Indicator Switch
B. Indicator

Table K16  Brake Light Failure Indicator Switch Test

Brake Lever or Pedal
Applied | Released
Goeson | Goes off
Goeson | Flashes

Tail/Brake | In place
Light Bulb [ Out of place

If the brake light failure indicator does not funciton
properly, find out whether the brake light wiring is
defective or the failure indicator switch is defective.
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The easiest way to test the failure indicator switch is
to install and check the suspect switch on a motorcycle
with a known good brake light circuit. When this
method is impossible, check the circuit as follows
(The battery must be charged)
(1)Brake light wiring inspection:
®Check brake light operation and replace any defec-
tive parts. The brake light must go on only when
the brakes are applied.
®Remove the fuel tank (Pg. 43), and disconnect the
indicator switch 3-pin plug.
®Set an ohmmeter to the x 18 range and a voltmeter
1o the 20V DC range. Check the wiring as shown in
Table K17.

To prevent a meter burning, turn off the
CAUTION{ ignition switch while using an ohmmeter.

A. 3-pin Socket

Table K17  Brake Light Wiring Inspection

Meter Connectionst | Brake |Standard

Meter (+) <—> | Apply |Battery Voltage

Voltmeter Blue Releaze| 0V

20VDC  |Meter (+) <>

Green/White

Ohmmeter | Meter (+) «<—>
x19 Black/Yellow:

—— |Battery Voltage

S 0Q

1. Negative (=) meter Iead connected to the ground.
2. Positive (+) meter lead at 3-pin socket with indica-
tor switch disconnected.

If the meter does not read according to this table,
there may be an open or short. In case the voltage
of the green/white lead shows 0 volts, the indicator
bulb may be burned out.

(2)Brake light failure indicator switch inspection:
®Make sure that the brake light operates properly,
and that the brake light wiring is not damaged.
®Connect the indicator switch 3-pin plug.

®Measure the voltage at the 3-pin socket as shown

in Table K18.

A. 3-pin Socket
Table K18

Indicator Switch Inspection

Meter Connectionst Brake Standard

Meter (+) <— | Apply | Battery Voltage
Blue Release ov

Meter (+) <— | Apply | about OV
Green/White | Release | Battery Voltage

20V DC

1. Negative (—) meter lead connected to the ground.
2. Positive (+) meter lead at 3-pin socket with indicator
switch connected.

If any one of the meter readings shows an improper
value, the brake light failure indicator switch is defective.

Turn Signal Circuit

A wiring diagram of the turn signal circuit is shown
in Fig. K54. When the ignition switch is on and the
turn signal switch is turned to “R" or “L", a ground is
provided for the circuit so current can flow. Current:
to the right or left turn signals flows through the closed
contacts and through the resistance wire inside the turn
signal relay, and the turn signals go on. The resistance
wire quickly heats up, expands, and allows a spring to
pull the contacts open. When the contacts have opened,
the circuit is broken, the turn signals go off, and the
resistance wire cools and contacts, closing the contacts
so that the cycle can begin again. The indicator light
for the turn signals indicates that they are working
properly.

Turn Signal Relay K53

1. Resistance Wire
2. Spring
3. Contacts



Since the turn signal relay is designed to operate
correctly only when two turn signals (one front and one
rear) and the turn signal indicator light are properly
connected in the circuit, trouble may result from a
burned out bulb, a bulb of incorrect wattage, loose
wiring, as well as from a defect in the relay itself. In
general, if the trouble with the circuit is common to
both right and left turn signals, it is probably caused
by a defective turn signal relay, although it may be
due to a bad switch, wiring, or battery. If the trouble
is with only one side — either right or left — then the
relay is not at fault since the same relay is used for
both sides.

Turn Signal Circuit Indicator Light K54

Right Turn
Signal Lights

Left Turn
Signal Lights

ol

Turn Signal Relay

‘ 3
Regulator ™ pynamo
Rectifier

Ignition  Fuse 20A

Switch T =
l Battery

Turn signal trouble
(1)Neither right nor left turn signals come on at all:
@Check that battery voltage is normal
®Disconnect the relay leads and use an ohmmeter to
check that there is continuity (close to zero ohms)
between the relay terminals. If there is no ohm-
meter reading, or if there is several ohms resistance,
repalce the relay with a new one.

A. Turn Signal Relay

MAINTENANCE—ELECTRICAL 237

oIf the relay checks good, turn the meter to 20V
DC range, connect the + meter lead to the brown
lead that was disconnected from the relay, and
connect the — meter lead to the orange lead.

eWith the ignition switch on, first switch the turn
signal switch to the “R" and then to the “L” position.
The meter should register battery voltage at either
position. If it does not, the fuse, ignition switch, or
wiring is at fault. If battery voltage is read on the
meter but the turn signals still will not work when
the relay is reconnected, then recheck all wiring
connections.

A. Relay Leads

(2)Both right or both left turn signals come on and stay
on or flash too slowly:
®Check that battery voltage is not low.
®Check that all wiring connections are g0od.
®Check that the turn signal bulbs and indicator bulb
are of the correct wattage.
oIf all of the above check good, replace the relay.
(3)A single light on one side comes on and stays on:
eEither the light that does not come on is burned
out, of the incorrect wattage, or the wiring is
broken or improperly connected.
(4)Neither light on one side comes on:
®Unless both lights for that side are burned out, the
trouble is with the turn signal switch.
(5)Flashing rate is too fast:
®If this occurs on both the right and left sides, check
that the battery is not being overcharged (indicating
a defective regulator/rectifier). If the dynamo and
the battery voltage are normal, replace the turn
signal relay.
®If this occurs on only one side, one or both of the
turn signal bulbs are of too high a wattage.

HORN

The horn circuit and construction are shown in
Fig. K57. When the horn button is pressed with the
ignition switch on, the horn is grounded to complete
the horn circuit. Current then flows through the horn
contacts and horn coil, magnetizing the iron core. The
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magnetized iron core pulls on the armature and diaphragm
assembly, the movement of which pushes open the con-
tacts, interrupting the current flow. Since the core now
loses it: ism, the armature and di assembly
springs back to its original position, closing the contacts.
This cycle repeats until the horn button isreleased. Since
each cycle takes only a fraction of a second, the dia-
phragm moves fast enough to produce sound.

Horn Construction ®5D
Adjusting
Serew et Core
2T Contacts
M uf y
s — = BT‘LA’NY! Armature
-— e

O ’\*’ o

Horn Button

Battery

The contacts wear down after long use, requiring
adjustment from time to time (Pg. 30). If the horn
itself is determined to be at fault and adjustment fails
to correct the trouble, the contacts or some other com-

ponent in the horn is defective. The horn cannot be
disassembled and must be replaced if defective.

Horn trouble

@Check that battery voltage is normal.

eDisconnect the leads to the horn, and connect a multi-
meter set to the x 1 range to the horn terminals to
check for continuity (close to zero ohms). If the
reading is several ohms or if there is no reading at all,
replace the horn.

olf the reading is very close 10 zero, set the multimeter
1o the 20V DC range, and connect the meter to the
leads that were disconnected from the horn. The +
meter lead goes to the brown lead, and the — meter
lead goes to the black lead.

eWith the ignition switch on, press the horn button.
The meter should register battery voltage. If it does
not, the fuse, ignition switch, horn button, or wiring.
is at fault. Also check that the black/yellow lead is
grounded to the handlebar holder stem.

=5 T)iaphragm: o

olf the meter does show battery voltage, indicating that
the horn trouble lies within the horn itself, and adjust-
ment fails to correct the trouble, replace the horn.
NOTE: Do not loosen the armature mounting since
doing so would alter the armature position such that
the horn would probably have to be replaced.

SPEEDOMETER, TACHOMETER

The speedometer and tachometer are sealed units
which cannot be disassembled. If either fails to work
satisfactorily, it must be replaced as a complete unit.

The speedometer and tachometer lights and the
indicator lights are independent and can be removed
for replacement if necessary.

There is damping oil around the meter needle shaft
which damps needle flutter and makes the needle move
smoothly. If the meters are left upside down or sideways
for any length of time, the damping oil will spill out of
the reservoir, and the meters will malfunction.
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Troubleshooting — Guide

Engine Doesn’t Start, Starting Difficulty Valve spring broken or weak

Starter motor not rotating
Starter motor defective
Battery voltage low
Relay not contacting or operating
Starter button not contacting
Wiring open or shorted
Ignition switch defective
Engine stop switch defective
Engine stop switch off
Fuse blown
Starter motor rotating but engine doesn’t turn over
Starter motor clutch defective
Engine won't turn over
Valve seizure
Cylinder, piston seizure
Crankshaft seizure
Connecting rod small end seizure
Connecting rod big end seizure
Transmission gear or bearing seizure
Camshaft seizure
Kickstarter return spring broken
Kick ratchet gear not engaging
No fuel flow
No fuel in tank
Sticking of the valve in the automatic fuel tap
Fuel tap vacuum hose clogged
Tank cap air vent obstructed
Fuel tap clogged
Fuel line clogged
Float valve clogged
Engine flooded
Fuel level too high
Float valve worn or stuck open
Starting technique faulty
(When flooded, kick with the throttle fully open
to allow more air to reach the engine.)
No spark; spark weak
Battery voltage low
Ignition switch not on
Engine stop switch turned off
Spark plug dirty, defective, or maladjusted
Spark plug cap or high tension wiring defective
Spark plug cap not in good contact
Incorrect spark plug range
Contact breaker points dirty or damaged
Contact breaker point gap maladjusted
Capacitor defective
Ignition coil defective
Ignition or engine stop switch shorted
Wiring shorted or open
Compression low
Spark plugs loose
Cylinder head not sufficiently tightened down
No valve clearance
Cylinder, piston worn
Piston rings bad (worn, weak, broken, or sticking)
Piston ring/land clearance excessive
Cylinder head gasket damaged
Cylinder head warped

Valve not seating properly (valve bent, worn, or
carbon accumulation on the seating surface)

Poor Running at Low Speed

Spark weak
Battery voltage low
Spark plug dirty, defective, or maladjusted
Spark plug cap or high tension wiring defective
Spark plug cap shorted or not in good contact
Incorrect spark plug heat range
Contact breaker points dirty or damaged
Contact breaker point gap maladjusted
pacitor defective
Ignition coil defective
Fuel/air mixture incorrect
Air screw(s) maladjusted
Slow jet, or air passage clogged
Slow jet bleed holes clogged
Main jet clogged
Pilot passage clogged
Air cleaner clogged, poorly sealed or missing
Choke valve closed
Fuel level too high or too low
Fuel tank air vent obstructed
Carburetor holder loose
Air cleaner duct loose
Compression low
Spark plugs loose
Cylinder head not sufficiently tightened down
No valve clearance
Cylinder, piston worn
Piston rings bad (worn, weak, broken or sticking)
Piston ring/land clearance excessive
Cylinder head gasket damaged
Cylinder head warped
Valve spring broken or weak
Valve not seating properly (valve bent, worn, or
carbon accumulation on the seating surface)
Other
Ignition timing maladjusted
Timing not advancing (spring broken or stretched)
Carburetors not synchronizing
Vacuum piston doesn’t slide smoothly
Damaged vacuum piston diaphragm
Engine oil viscosity too high
Brakes dragging

Poor Running or No Power at High Speed

Firing incorrect
Spark plug dirty, defective, or maladjusted
Spark plug cap or high tension wiring defective
Spark plug cap shorted or not in good contact
Incorrect spark plug heat range
Contact breaker points dirty or damaged
Contact breaker point gap maladjusted
Capacitor defective
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Ignition coil defective
Ignition timing maladjusted and/or timing not ad-
vancing
Contact breaker spring weak
Fuel/air mixture incorrect
Choke valves closed
Main jet clogged or wrong size
Jet needle or needle jet worn
Air jets clogged
Fuel level too high or too low
Bleed holes of main jet bleed pipe or needle jet
holder clogged
Air cleaner clogged, poorly sealed, or missing
Air cleaner duct poorly sealed
Water or foreign matter in fuel
Carburetor holder loose
Air cleaner duct loose
Fuel tank air vent obstructed
Fuel tap clogged
Fuel line clogged
Compression low
Spark plugs loose
Cylinder head not sufficiently tightened down
No valve clearance
Cylinder, piston worn
Piston rings bad (worn, weak, broken, or sticking)
Piston ring/land clearance excessive
Cylinder head gasket damaged
Cylinder head warped
Valve spring broken or weak
Valve not seating properly (valve bent, worn or
carbon accumulation on the seating surface.)
Knocking
Ignition timing maladjusted
Carbon built up in combustion chamber
Fuel poor quality or incorrect
Incorrect spark plug heat range
Miscellaneous
Throttle valve won't fully open
Vacuum pistons don’t slide smoothly
Damaged vacuum piston diaphragm
Ignition timing maladjusted
Timing not advancing
Brakes dragging
Clutch slipping
Overheating.
Engine oil level too high
Engine oil viscosity too high

Overheating

Firing incorrect
Spark plug dirty, damaged, or maladjusted
Incorrect spark plug heat range
Ignition timing maladjusted

Fuel, mixture incorrect
Main jet clogged or wrong size
Fuel level too low
Carburetor holder loose
Air cleaner poorly sealed, or missing
Air cleaner duct poorly sealed
Air cleaner clogged

Compression high

Carbon built up in combustion chamber
Engine load faulty

Clutch slipping

Engine oil level tco high

Engine oil viscosi y too high

Brakes dragging
Lubrication inadequate

Engine oil level too low

Engine oil poor quality or incorrect

Clutch Operaion Faulty

Clutch slipping
No clutch lever play
Friction plates worn or warped
Steel plates worn or warped
Clutch springs broken or weak
Clutch release maladjusted
Clutch cable maladjusted
Clutch inner cable catching
Clutch release mechanism defective
Clutch hub or housing unevenly worn

Clutch not disengaging properly
Clutch lever play excessive
Clutch plates warped or too rough
Clutch spring tension uneven
Engine oil deteriorated
Engine oil viscosity too high
Engine oil level too high
Clutch housing frozen on drive shaft
Clutch release mechanism defective

Gear Shifting Faulty
Doesn’t go into gear; shift pedal doesn’t return
Clutch not disengaging
Shift fork(s) bent o seized
Gear(s) stuck on the shaft
Shift drum positioning pin binding
Shift return spring weak or broken
Shift mechanism arm spring broken
Shift mechanism arm broken
Jumps out of gear
Shift fork(s) worn
Gear groove(s) worn
Gear dogs, dog holes, and/or dog recesses worn
Shift drum groove(s) worn
Shift drum positioning pin spring weak or broken
Shift fork pin(s) worn
Drive shaft, output shaft, and/or gear splines worn
Overshifts
Shift drum positioning pin spring weak or broken
Overshift limiter hook broken

Abnormal Engine Noise
Knocking
Ignition timing maladjusted
Carbon built up in combustion chamber



Fuel poor quality or incorrect
Incorrect spark plug heat range
Overheating

Piston slap
Cylinder/piston clearance excessive
Cylinder, piston worn
Connecting rod bent
Piston pin, piston holes worn

Valve noise
Valve clearance incorrect
Valve spring broken or weak
Camshaft bearing worn
Rocker arms or rocker shafts worn

Other noise
Connecting rod small end clearance excessive
Connecting rod big end clearance excessive
Piston ring(s) worn, broken, or stuck
Piston seizure damage
Cylinder head gasket leaking
Exhaust pipe leaking at cylinder head connection
Crankshaft runout excessive
Engine mounts loose
Crankshaft bearing worn
Primary chain, chain guides worn
Starter motor chain, chain guides worn
Balancer chain, chain guides worn
Balancer mechanism springs weak or broken
Camshaft chain tensioner defective
Camshaft chain, sprocket, guides worn
Camshaft chain requires adjustment
Loose magneto flywheel

Abnormal Drive Train Noise
Clutch noise
Weak or damaged shock damper springs
Clutch housing/friction plate clearance excessive
Transmission noise
Bearings worn
Transmission gears worn or chipped
Metal chips jummed in gear teeth
Engine oil insufficient or too thin
Kick ratchet gear not properly disengaging from
kick gear
Drive chain noise
Drive chain adjusted improperly
Chain worn
Rear and/or engine sprocket(s) worn
Chain lubrication insufficient
Rear wheel misaligned

Abnormal Frame Noise
Front fork noise
Qil insufficient or too thin
Spring weak or broken
Rear shock absorber noise
Shock absorber defective
Disc brake noise
Pads installed incorrectly
Pad surface glazed
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Disc warped
Caliper seal defective
Cylinder damaged
Drum brake noise
Brake linings overworn or worn unevenly
Drum worn unevenly or scored
Brake springs weak or broken
Foreign matter in hub
Brake not properly adjusted
Other noise
Brackets, nuts, bolts, etc. not properly mounted
or tightened

Exhaust Smokes Excessively
White smoke
Piston oil ring worn
Cylinder worn
Valve oil seal damaged
Valve guide worn
Engine oil level too high
Black smoke
Air cleaner clogged
Main jet too large or fallen off
Choke valves closed
Fuel level too high
Brown smoke
Main jet too small
Fuel level too low
Air cleaner duct loose
Air cleaner poorly sealed or missing.

Handling and/or Stability Unsatisfactory

Handlebar hard to turn

Steering stem locknut too tight

Bearing balls damaged

Race(s) dented or worn

Steering stem lubrication inadequate

Steering stem bent

Tire air pressure too low.
Handlebar shakes or excessively vibrates

Tire(s) worn

Swing arm needle bearing worn

Rim(s) warped, or not balanced

Front, rear axle runout excessive

Spokes loose

Wheel bearing(s) worn

Handlebar clamps loose

Steering stem head bolt and/or clamp bolt loose
Handlebar pulls to one side

Frame bent

Wheel misalignment

Swing arm bent or twisted

Steering stem bent

Front fork bent

Right/left front fork oil level uneven

Right/left rear shock absorbers unbalanced
Shock absorption unsatisfactory

Too hard:

Front fork oil excessive
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Front fork il viscosity too high

Tire air pressure too high

Rear shock absorber maladjusted

Front fork bent

Too soft:

Front fork oil insufficient and/or leaking
Front fork oil viscosity too low

Front fork, rear shock absorber spring(s) weak
Rear shock absorber oil leaking

Brakes Don’t Hold

Disc brake
Air in the brake line
Pad or disc worn
Brake fluid leak
Disc warped
Contaminated pads
Brake fluid deteriorated
Primary or secondary cup defective
Master cylinder scratched inside

Drum b
Brake not properly adjusted
Linings overworn or worn unevenly
Drum worn unevenly or scored
Cam, camshaft, shaft hole worn
0il, grease on lining and drum
Dirt, water between lining and drum
Overheated

Battery Discharged

Battery faulty (e.g., plates sulphated, shorted
through sedimentation, electrolyte level too
low)

Battery leads making poor contact

Load excessive (e.g., bulb of excessive wattage)

Regulator/rectifier defective

Ignition switch defective

Dynamo defective

Wiring faulty

Battery Overcharged
Regulator/rectifier defective
Battery defective

NOTE: This is not an exhaustive list, giving every
possible cause for each problem listed. It is meant
simply as a rough guide to assist the troubleshooting
for some of the more common difficulties. Electrical
troubleshooting is not covered here due to its complex-
ity. For electrical problems, refer to the appropriate
heading in the Maintenance Section.






