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EE -2 ENGINE ELECTRICAL SYSTEM

SPECIFICATIONS EBNCO010

IGNITION COIL

Type Mold dual coil

Primary coil resistance 0.5 + 0.050

Secondary coil resistance 12.1 + 1.8k0

SPARK PLUG

Type UNLEADED LEADED

NGK BKR5SES-11 BKR5ES

Champion RC10YC4 RCi0YC

Plug gap mm (in.) 1.0-1.1 (0.039-0.043) 0.7-0.8 (0.028-0.032)

STARTER MOTOR

Type

Rated output

Rated time

No-load characteristics

Terminal voltage

Amperage

Maximum speed

No. of pinion teeth

Pinion gap mm (in.)

Reduction drive (with planetary gear)

12V 0.9 kW, 1.2 kW

30 sec.

11.5V

90A or less

6,600 rpm or more

8

0.5-2 (0.0197-0.079)

GENERATOR

Type

Rated output

Voltage regulator type

Regulator setting voltage

Temperature compensation

Battery voltage sensing
13.5V 75A, 90A
Electronic built-in type

14.4 + 0.3V

-10 + 38mV/°C
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BATTERY

Type MF 45Ah MF 60Ah

Ampere hours (5HR) 36 Ah or more 48 Ah or more

Ampere hours (20HR) 45 Ah or more 60 Ah or more

Cold cranking [at -17.8°C (0°F)] 380A or more 550A or more

Reserve capacity 80. min. 92 min.

Specific gravity [at 25°C (77°F)] 1.280 + 0.01 1.280 + 0.01

NOTE
COLD CRANKING AMPERAGE is the amperage that the battery can delivery for 30 seconds and
maintain a terminal voltage of 7.2 volts or greater at a specified temperature.
RESERVE CAPACITY RATING is the amount of time a battery can deliver 25A and maintain
a minimum terminal voltage of 10.5 volts at 26.7°C (80°F).
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IGNITION SYSTEM (DOHC)

GENERAL INFORMATION | esxsorso.

Ignition timing is controlled by the electronic control ignition
timing system. The standard reference ignition timing data
for the engine operating conditions are pre-programmed in
the memory of the engine control module (ECM).

The engine operating conditions (speed, load, warm-up
condition, etc.) are detected by the various sensors.
Based on these sensor signals and the ignition timing

controlled.

data, signals to interrupt the primary current are sent

TROUBLESHOOTING

to the ECM. The ignition coil is activated, and timing is

EBDAO15A

Trouble condition Probable cause Remedy

or is hard to start.
Engine cranks, but will not start Ignition coil faulty

High tension cable faulty

Spark plugs faulty

Incorrect immobilizer system

Ignition wiring disconnected or broken

Replace ignition coil

Replace high tension cable

Replace plugs

Adjust

Inspect and replace

Rough idle or stalling Spark plugs faulty

Ignition wiring faulty

Ignition coil fauity

High tension cord faulty

Replace plugs

Replace wiring

Replace ignition coil

Replace high tension cord |
Engine hesitates/poor acceleration Spark plugs faulty

Ignition wiring faulty

Replace plugs

Replace wiring

Poor fuel economy Spark plugs faulty Replace plugs
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IGNITION SWITCH csxsooso ' IGNITION COILS © esxso170

INSPECTION | CHECKING IGNITION COILS

4. Remove the connector located under the steering col- 1. Measure the primary coil resistance between termi-
umn. nals 1 and 2 of connectors C18-2 and C68-1 (the coils

a at the No.1 and No.4 cylinder sides) of the ignition coil,
2. Check for continuity between terminals. and between terminals 1 and 2 of connectors C18-1

and C68-2 (ihe coils at the No.2 and No.3 cylinder
Terminal Ignition switch Key lock sides).

solenoid Standard value : 0.5 = 0.05k2

Position, Key 1) 2) 3]4)5)6) 7 | 2
Removed

LOCK

ACC Oz O O==O
Inserted

ON1 O==O=" Oo O

START o- 6- 6)

NOTE
O===Q2 indicates that there is continuity between the

terminals. EBKB017A

EBDAO05A . .

Measure the secondary coil resistance between the
high-voltage terminal for the No.1 and No.4 cylinders,
and between the high-voltage terminals for the No.2

7 and No.3 cylinders.
NIT | | Standard value : 12.1 + 1.8k0
[AE

Ua CAUTION
a © aL, When measuring the resistance of the secondary

coil, be sure to disconnect the ignition coil con-
nector.

' -—! rok]

St
5 eee oe |

po ee «1/21/13 5 °
4/5/16

Ignition switch Key lock solenoid EBDAOITB
(M04)

EBKBOOSA
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INSPECTION AND CLEANING OF SPARK Standard value -

PLUGS - espaois0 1.0-1.1 mm (0.039-0.043 in.)

1. Disconnect the spark plug cables from the spark
plugs.

When removing the spark plug cable, pull on the spark
plug cable boot (not the cable), as it may be damaged.

2. Using a spark plug socket, remove all spark plugs = d GAP
from the cylinder head.

/\, CAUTION
Be careful that no contaminants enter through the 5. Re- insert the spark plug and tighten to the specified
spark plug holes. torque.

If it is over torqued, damage to the threads of the cylin-
der head may result.

EBDAOOSC

Tightening torque :

20-30 Nm (204-306 kg.cm, 15-21 Ib.ft)

EBDAO19A

3. Check the spark plugs for the following :

1) Broken insulator

2) Worn electrode EBDAO19A

3) Carbon deposits ANALYZING SPARK PLUGS

Engine conditions can be analyzed by examining the tip4) Damaged or broken gasket ;
deposits near the electrode.

5) the spark slug porcelain insulator at the tip of Condi- Dark deposits White deposits

tion

Descrip- ° Fuel e Fuel mixture too lean
2 1 tion mixture e Advanced ignition

too rich timing
(7 ¢ Low air e Insufficient plug

fi | intake tightening

SPARK PLUG TEST (WHEN ENGINE CAN BE
CRANKED)

Connect the spark plug cable. Ground the outer electrode
EBDAOO9B (main body), and crank the engine. In the atmosphere,

only short sparks are produced because of the small dis-
4. Check the spark plug gap using a wire gap gauge, charge gap. If the spark plug is good, however, sparks will

and adjust if necessary. occur in the discharge gap (between the electrodes). In



IGNITION SYSTEM (DOHC) EE -7

a defective spark plug, no sparks will occur because of a
leak through the insulation.

Defective insulation

Defective insulation

Defective insulation

5
Good spark

CHECKING SPARK PLUG CABLES

1. Check the cap and outer shell for cracks.

2. Measure the resistance

EBDAO1SE

Spark plug cable

CYLINDER No.4 No.2 No.3 No.4

LENGTH 605 545 450 370

(mm)
RESIS- 2.71- 2.44- 2.02- 1.66-
TANCE 4.07 3.66 3.02 2.49

(BOUG)IO |

RESIS- 6.05- 5.45- 4.50- 3.70-
TANCE 12.71 11.45 9.45 7.77

(RIGAIPS)Q

Resistance should not be higher than 10KQ per foot
of cable. If resistance is higher, replace the cable.

EBDAO19F
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COMPONENT _ eencozs0

16.7-25.5 (170-260, 12.3-18.8) Ze

TORQUE : Nm (kg.cm, Ib.ft)

REM OVAL EBNC0240

-
F
 

o
O

 
N

D

Remove the ignition fuse (Fusible link-F (30A)).

Remove the rocker cover.

Disconnect the lead wire and spark plug cable.

Remove the ignition coil mounting bolt and remove the
ignition coi! assembly.

Installation is the reverse order of removal.

EBDA023A

EBDA023B
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INSTALLATION SPARK PLUG

CABLE - csncozso

Improper arrangement of spark plug cables will induce a
voltage between the cables, causing misfire and develop
a surge in acceleration during high-speed operation.

Therefore, be careful to arrange the spark plug cables
properly.

EBDA023C
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GENERAL INFORMATION

The charging system includes a battery, a generator with
a built-in regulator, and the charging indicator light and
wire. The generator has six built-in diodes (three positive
and three negative), each rectifying an AC current to DC

EBNCO0260

Electronic

assembl
current. Therefore, the DC current appears at generator
"B" terminal.

In addition, the charging voltage of the generator is regu-
lated by the battery voltage detection system. The main
components of the generator are the rotor, stator, recti-
fier, capacitor brushes, bearings and drive belt pulley. The
brush holder contains a built-in electronic voltage regula-
tor.

TROUBLESHOOTING

EBNC0270

brush holder NZinto
brush holder

heat-sink

voltage

pulley

y

EBDA024A

Trouble condition Probable cause Remedy

Charging warning indicator does
not light with ignition switch
"ON" and engine off

Fuse blown

Light burned out

Wiring connection loose

Electronic voltage regulator faulty

Check fuses

Replace light

Tighten loose connections

Replace voltage regulator

Charging warning indicator
does not go out with engine
runing. (Battery requires
fequent recharging)

Drive belt loose or worn

Battery cables loose, corroded or worn

Fuse blown

Fusible link blown

Electronic voltage regulator or
generator faulty

Wiring faulty

Adjust tension or replace cables

Repair or replace cables

Check fuses

Replace fusible link

Test generator

Repair wiring.

Discharged battery Drive belt loose or worn
+

Wiring connection loose or open circuit

Fusible link blown

Warning indicator and pre-excitation
resistor faulty

Poor grounding

Electronic voltage regulator or
generator faulty

Battery life

Adjust tension or replace drive belt

Tighten loose connection or
repair wiring

Replace fusible link

Replace components

Repair

Test generator

Replace battery

Overcharging Electronic voltage regulator faulty

Voltage sensing wire faulty

Replace voltage regulator

Repair wire
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CIRCUIT DIAGRAM FOR CHARGING

SYSTEM EBNC0280

See Starting
System

20B 20B

BATTERY
GROUND

@

BODY
GROUND

15W

E/R-BOX

[HOT AT ON OR START |

CLUSTER

2.0R 0.5W

od
e nm m i) 2
°

nS

0.3L/B

4QVEMi1

GENERATOR

0.3L/B

E2FCO09A
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INSPECTION OF CHARGING

SYSTEM EBDA0270

CHECKING POWER SOURCE CIRCUIT

The field coil excites the stator coil, which generates charg-
ing current.

TEST

1. Turn the ignition switch “ON”.

2. With ignition switch “ON” (but engine off), ensure the
charging indicator lamp is illuminated.

3. Disconnect the pre-excitation resistor connector.
Connect an ohmmeter between terminals 1 and 3
(component side). Connect the (+) lead wire of the
ohmmeter to terminal 3 and the (-) lead wire to termi-
nal 1.

CAUTION

If the leads of the ohmmeter are not connected
properly, there will be no reading on the ohmme-
ter. Be sure to connect the leads correctly.

COMPONENTS SIDE HARNESS SIDE

EBDAO27A

RESULT

1. If there is continuity throughout steps 2 and 3, then
the circuit is OK.
If there is continuity throughout steps 2 and 3, then
the circuit, not the battery, is faulty.

2. If continuity is absent in step 2 only, then the charging
indicator circuit should be checked and repaired. If
continuity is absent during step 3 only then the pre-
excitation register should be checked and replaced.
(Refer to the circuit diagram).

If continuity is absent in only one of steps 2 and 3,
then the system is working normally. However, the
individual circuit should be repaired for more reliable
system operation.

VOLTAGE DROP TEST OF GENERATOR

OUTPUT WIRE EBDA0280

This test determines if the wiring between the generator
"B" terminal and the battery (+) terminal is good by the
voltage drop method.

PREPARATION

1. Turn the ignition switch to "OFF."

To identify connection problems, be sure not to disturb
either of the two terminals or their connections during
this test.

2. Connect a digital voltmeter between the generator "B"
terminal and battery (+) terminal. Connect the (+)
lead wire of the voltmeter to the "B" terminal and the
(-) lead wire to the battery (+) terminal.

CONDITIONS FOR TESTING

With the engine running and headlamps, blower motor etc.
ON, check the reading on the voltmeter.

RESULT

1. The voltmeter should read a standard 0.3V.

2. If the reading is above 0.3V, poor wiring should be
suspected.
Check wiring from generator ’B’ terminal through the
fusible link to the battery (+) terminal.
Check for loose wiring or color change from an over-
heated harness. Correct and check again.

3. Oncompletion of the test, set the engine at idle.
Then turn off the headlamps, blower motor etc., and
ignition.
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"B" terminal

Generator

Fusible
link >

 iK<
—

Voltmeter

EBDA029A

OUTPUT CURRENT TEST | espaosio

This test determines if the generator gives an output cur-
rent that is equivalent to the nominal output.

PREPARATION

1. Prior to the test, check the following items and correct
as necessary.

1) Check if that the battery installed in the vehicle is
in good condition. For details, see “BATTERY”.

The battery that is used to test the output current
should be one that has been partially discharged.
With a fully charged battery, the test may not be con-
ducted correctly due to an insufficient load.

2) Check the tension of the generator drive belt.
See "COOLING".

2. Turn the ignition switch to “OFF”.

3. Disconnect the battery ground cable.

4. Disconnect the generator output wire from the gener-
ator "B" terminal.

5. Connect a DC ammeter (0 to 100A) in series between
the "B" terminal and the disconnected output wire. Be
sure to connect the (-) lead wire of the ammeter to the
disconnected output wire.

Tighten each connection securely, as a heavy current
will flow. Do not rely on clips.

Connect a voltmeter (0 to 20V) between the "B" termi-
nal and ground. Connect the (+) lead wire to the gen-
erator "B" terminal and (-) lead wire to a good ground.

Attach an engine tachometer and connect the battery
ground cable.

Leave the engine hood open.

e

link

snerging an
warning

Co} a)

Voltmeter ~ Ammeter
EBDAO31A

TEST

1. Check to see that the voltmeter reads the same value
as the battery voltage. If the voltmeter reads OV, an
open circuit in the wire between the generator "B" ter-
minal and battery (-) terminal, a blown fusible link or
poor ground is suspected.

Start the engine and turn the headlights on.

Set the headlights to high beam and the heater blower
switch to HIGH, quickly increase the engine speed
to 2,500 rpm and read the maximum output current
value indicated by the ammeter.

NOTE

After the engine starts, the charging current quickly
drops. Therefore, the above operation must be done
quickly to read the maximum current value correctly.
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RESULT 2. Turn ignition switch to "OFF."

1. The ammeter reading must be higher than the limit 3. Disconnect the battery ground cable.
value. If it is lower but the generator output wire is in

good condition, remove the generator from the vehicle 4. Connect a digital voltmeter between the "S(L)" termi-
and test it. nal of the generator and ground.

Connect the (+) lead of the voltmeter to the “S(L)"
Limit value terminal of the generator. Connect the (-) lead to a

52.5 Amin. : 75A generator good ground or the battery (-) terminal.

63.0 A min. : 90A generator 5. Disconnect the generator output wire from the gener-
ator "B" terminal.

NOTE 6. Connect a DC ammeter (0 to 100A) in series between
1. The nominal output current value is shown on the the "B" terminal and the disconnected output wire.

nameplate affixed to the generator body. Connect the (-) lead wire of the ammeter to the dis-

2. The output current value changes with the elec- connected output wire.
trical load and the temperature of the generator .
itself. Therefore, the nominal output current may 7. Attach the engine tachometer and connect the battery

not be obtained. In such case, keep the head- ground cable.
lights on to discharge the battery, or use the lights
of another vehicle to increase the electrical load.
The nominal output current may not be obtained if
the temperature of the generator itself or ambient
temperature is too high.
In such a case, reduce the temperature before
testing again.

Battery ne .
2. Upon completion of the output current test, lower the Fusible |. Charging |IGN

engine speed to idle and turn off the ignition switch. link warming

3. Disconnect the battery ground cable.

4. Remove the ammeter and voltmeter and the engine
tachometer.

5. Connect the generator output wire to the generator
"B" terminal.

6. Connect the battery ground cable. I oo
. Voltmeter ~ Ammeter

REGULATED VOLTAGE TEST _ exoaosao EBDAO33A

The purpose of this test is to check that the electronic volt- TEST
age regulator controls the voltage correctly. oo

1. Turn on the ignition switch and check to see that the
PREPARATION voltmeter indicates the following value.

Voltage : Battery voltage
1. Prior to the test, check the following items and correct If it reads OV, there is an open circuit in the wire be-

if necessary. tween the generator "S(L)" terminal and the battery
and the battery (+), or the fusible link is blown.

1) Check that the battery installed in the vehicle is
fully charged. For battery checking method, see 2. Start the engine. Keep all lights and accessories off.
the "BATTERY" section.

3. Run the engine at a speed of about 2,500 rpm and
2) Check the generator drive belt tension. For belt

tension check, see section, "COOLING."
read the voltmeter when the generator output current
drops to 10A or less.
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RESULT

1. If the voltmeter reading agrees with the value listed in
the Regulating Voltage Table below, the voltage reg-
ulator is functioning correctly. If the reading is other
than the standard value, the voltage regulator or the
generator is faulty.

REGULATING VOLTAGE TABLE

Voltage regulator Regulating voltage V

allay aaa 75A generator | 90A generator
-20 (-4) 14.2-15.4 14.3-15.2

20 (68) 13.9-14.9 14.1-14.7

60 (140) 13.4-14.6 13.5-14.4

80 (176) 13.1-14.5 13.3-14.3

Upon completion of the test, reduce the engine speed
to idle, and turn off the ignition switch.

Disconnect the battery ground cable.

Remove the voltmeter, ammeter, and the engine
tachometer.

Connect the generator output wire to the generator
"B" terminal.

Reconnect the battery ground cable.
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G EN E RATO R EBNCO350

COMPONENTS

175A

Adjusting bolt
20-28 (200-280, 9-11)

Generator

20-25 (200-250, 14-18)

Support bolt

S0A

Brace Ass'y 1.2-1 5 kg.m

Adjusting bolt

Generator
2.0-2.5 kg.m

TORQUE : Nm (kg.cm, Ib.ft)

EBDAO35A
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REMOVAL - esncoseo

1. Disconnect the negative(-) terminal from the battery
and disconnect the radiator fan connector and con-
denser fan connector.

EBDAO35E

5. Remove the belt and detach the generator mounting
bolt and nut.
Then, remove the generator assembly while raising
the radiator.

EBDA035B

2.

EBDAO35F

EBDA035C

3. Loosen the belt tension adjusting bolt and remove the
mounting bolt.
Then, raise the vehicle.

EBDAO35D

4. Disconnect the generator connector and remove the
B+ terminal cable.
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COMPONENTS | esncosro

<75A>

<90A>

1. Pulley 9, Plate
2. Seal 10. Voltage regulator and brush holder
3. Rotor assembly 11. Brush
4. Rear bearing 12. Brush spring
5. Bearing retainer 13. Slinger
6. Front bearing 14. Rectifier
7. Front bracket . 15. Rear bracket
8. Stator

EBDA037A
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DISASSEMBLY (75A) _ cexcose0

14, Remove the three through bolts.

2. Insert a flat screwdriver between the front bracket and
stator core, and pry downward.

/\, CAUTION
1. Do not insert the screwdriver too deeply, as

there is a danger of damaging the stator coil.
2. The rear cover may be hard to remove be-

cause a ring is used to lock the outer race of
the rear bearing. To facilitate removal of the
rear cover, heat the bearing box section with
a 200-watt soldering iron.
Do not use a heat gun, as it may damage the
diode assembly.

EBDA037B

Soldering iron
(200W capacity)

Bearing box

EBDA037C

3. Secure the rotor in a vise with the pulley side up.

/\\, CAUTION
Be careful that the vise jaws do not damage the
rotor.

4. Remove the pulley nut, then remove the spring
washer, then the pulley, and then the spacer.

5, Remove the front bracket and two seals.

6. Remove the rotor from the vise.

7. Remove the brush holder screws, rectifier screws,
and nut from the B terminal.

8. Remove the stator assembly from the rear bracket.

9. Detach the slinger from the brush holder.

40. When the stator is to be removed, unsolder the three
stator leads to the main diodes on the rectifier.

/§\, CAUTION
1. When soldering or unsoldering, be careful

not to heat the diodes for too long.
2. Be careful that excessive force is not exerted

on the leads of the diodes.

11. When separating the rectifier from the brush holder,
unsolder the two plates that are soldered to the recti-
fier

EBDA037D

\

SSS maSoldered area Sey

EBDA037E
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INSPECTION (75A) _ espaoseo

ROTOR

1. Check the rotor coil for continuity. Check to make
sure that there is continuity between the slip rings. If
resistance is extremely low, it means that there is a
short. If there is no continuity or if there is a short
circuit, replace the rotor assembly.
Resistance value : Approx. 3.10

EBDAO39A

2. Check the rotor coil for ground. Check to make sure
that there is no continuity between the slip ring and
the core.
If there is continuity, replace the rotor assembly.

EBDA039B

STATOR

1. Make a continuity check on the stator coil. Check to
make sure that there is continuity between the coil
leads.
lf there is no continuity, replace the stator assembly.

°

®

a
i

EBDA039C

2. Check the coil for grounding. Check to make sure that
there is no continuity between the coil and the core.
If there is continuity, replace the stator assembly.

EBDAO39D

RECTIFIERS

POSITIVE RECTIFIER TEST

Check for continuity between the positive rectifier and sta-
tor coil lead connection terminal with an ohmmeter. The
ohmmeter should read continuity in only one direction. If
there is continuity in both directions, a diode is shorted.

Replace the rectifier assembly.

EBDAO39E

NEGATIVE RECTIFIER TEST

Check for continuity between the negative rectifier and the
stator coil ead connection terminal. The ohmmeter should
read continuity in only one direction. If there is continuity
in both directions, a diode is shorted, and the rectifier as-
sembly must be replaced.

meow

EBDAOS9F

DIODE TRIO TEST
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Check the three diodes for continuity by connecting an
ohmmeter to both ends of each diode. Each diode should
have continuity in only one direction.

lf continuity is present in both directions, a diode is defec-
tive and the heatsink assembly must be replaced.

O COE
IS 7

EBDA039G

BRUSH REPLACEMENT

Replace the brushes if they are worn to the limit line.

——

Wear limit line

EBDAO39H

1. Unsolder the pigtail and remove the old brush and
spring.

EBDAO391

2. Install the brush spring and a new brush in the brush
holder.

3. Insert the brush so that there is a space of 2 to 3mm
(0.079 to 0.118 in.) between the limit line and the end
of the brush holder.

4. Solder the pigtail to the brush holder.

EBDA039J

INSPECTION (90A) EBDA0410

4. Remove the nut from the "B" terminal, and rear cover.

2, When the stator is to be removed, unsolder the four
stator leads to the main diodes on the rectifier.

NOTE

1. When soldering or unsoldering, be careful to
make sure that the heat of the soldering iron is
not transmitted to the diodes for a long period.

2. Be careful that excessive force is not exerted on
the leads of the diodes.

Soldered

\ ©)Mee
Cola

EBDAO41A

3. Remove the stator assembly from the rear bracket.

4, Remove the brush holder and the rectifier.

5. Remove the four through bolts.

6. Insert a flat screwdriver between the front bracket and
stator core, and pry downward.

1. Donot insert the screwdriver too deeply, as there
is a danger of damaging the stator coil.

2. The rear cover may be hard to remove because
a ring is used to lock the outer race of the rear
bearing. To facilitate removal of the rear cover,
heat just the bearing box section with a 200-watt
soldering iron. Do not use a heat gun, as it may
damage the diode assembly.
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11.

EBDA041C

Secure the rotor in a vise with the pulley side up.

NOTE

Be careful that the vise jaws do not damage the rotor.

Remove the pulley nut, then remove the spring
washer, then the pulley, and then the spacer.

Remove the front bracket and seals.

Remove the rotor from the vise.

EBDA041D

When separating the rectifier from the brush holder,
unsolder the two plates soldered to the rectifier.

EBDA041B

INSPECTION (90A)

EBDAO41E

EBDA0430

ROTOR

1. Check the rotor coil for continuity. Check to make
sure that there is continuity between the slip rings. If
resistance is extremely low, it means that there is a
short. If there is no continuity or if there is a short
circuit, replace the rotor assembly.

Resistance value : Approx. 3.10

EBDA043A

2. Check the rotor coil for ground. Check to make sure
that there is no continuity between the slip ring and
the core.
If there is continuity, replace the rotor assembly.

EBDA043B

STATOR

1... Make a continuity check on the stator coil. Check to
make sure that there is continuity between the coil
leads.
If there is no continuity, replace the stator assembly.
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EBDA043C

2. Check the coil for grounding. Check to make sure that
there is no continuity between the coil and the core.
lf there is continuity, replace the stator assembly.

EBDA043D

RECTIFIERS

POSITIVE RECTIFIER TEST

Check for continuity between the positive rectifier and sta-
tor coil lead connection terminal with an ohmmeter. The
ohmmeter should read continuity in only one direction. If
there is continuity in both directions, a diode is shorted.

EBDA043E

NEGATIVE RECTIFIER TEST

Check for continuity between the negative rectifier and the
stator coil lead connection terminal. The ohmmeter should ~
read continuity in only one direction. If there is continuity
in both directions, a diode is shorted, and the rectifier as-
sembly must be replaced.

EBDA043F

DIODE TRIO TEST

Check the three diodes for continuity by connecting an
ohmmeter to both ends of each diode. Each diode should
have continuity in only one direction.

If continuity is present in both directions, a diode is defec-
tive and the heatsink assembly must be replaced.

EBDA043G

Reassembly is the reverse procedure of disassembly. Pay
attention to the following:

Before the rotor is attached to the rear bracket, insert a
wire through the small hole in the rear bracket to lock the
brush. After the rotor has been installed, the wire can be
removed. ,

<75A>

Rear bracket

Brush

Wire

EBDAO45A



ENGINE ELECTRICAL SYSTEM

Rear bracket

EBDAO45B

INSTALLATION _ espaoszo

1. Position the generator and insert the support bolt. (Do
not attach the nut.)

Push the generator forward and determine how many
spacers (thickness : 0.198mm) should be inserted be-
tween the front leg of the generator and the front case
(space “A” in the illustration).
(There should be enough spacers so that they do not
fall out when you let go of them.)

Insert the spacers (space “A” in the illustration), attach
the nut, and complete the installation.

S$ iupport bolt Generator

Front case A

EBDA047A

BATT E RY EBDA0490

1. The maintenance-free battery is, as the name implies,
totally maintenance free and has no removable bat-
tery cell caps.

Water never needs to be added to the maintenance-
free battery.

The battery is completely sealed, except for small vent
holes in the cover.

EBDA049A
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BATTERY VISUAL INSPECTION (1)

Check for obvious damage such as a cracked or broken |
case or cover that could permit loss of electrolyte.
Determine cause of damage and correct as needed.
Clean off corrosion with a solution of baking soda and
water.

Not O.K.

O.K. Replace battery

Check specific gravity.
Refer to "Specific gravity check chart" for electrolyte
temperature compensation, and then select proper
reading below.

Apply 200A load for 15 sec., then check battery
voltage and compare below

Below 1.100 1.100 - 1.220 Above 1.220

Slow charge Recharge Perform load test

Slow charge battery at 5A for no Refer to charging guide and
more than 14 hrs., then perform safety precautions
load test.

Load test battery

Above 9.6 volts 9.6-6.5 volts | Below 6.5 volts

Battery O.K./Reuse Fast charge battery and then per- Battery no good.
form load test again. Replace
NOTE : If battery is still less than
9.6 volts after second fast charge
and load test, then it should be
replaced.

EBDA049B
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EBDAO49D | EBDAO49E

ELECTROLYTE SPECIFIC GRAVITY
SPECIFIC GRAVITY CHECK CHART cconos1o ELECTRO SPECIFIC GR

The specific gravity of battery electrolyte changes with | 120° (A)- +016
temperature. Heat thins the solution and lowers the spe- 410° HELI +012
cific gravity. Cold thickens the solution and raises the spe- soo" LHEI— 4.008
cific gravity. 90° Het — +004

A fully charged battery should have a specific gravity be- 60" Pry ©
iween 1.260 and 1.280, with the electrolyte temperature or ~ ~.004
at 26.7°C. The specific gravity reading must be corrected 60" H Fy ~-008
by adding 4 points (.004) for each 5.56°C above 26.7°C or 50° Fy y— ~.012
subtracting 4 points for every 5.56°C below 26.7°C. 40° H} LH — -.016

30° H H — -.020

For example : The hydrometer reading is 1.280, and the 20° H H— -.024
electrolyte temperature reading is 5.56°C. According to the 10° H C— -.028
chart below, the specific gravity must be lowered by 0.028 o H F— -082
points. The true corrected reading is 1.252. dn!

| . -10° H |y{— -.036

1.280 - 0.028 = 1.252 20° 1} }]— ~.040
eYou should never take a hydrometer reading immediately

after water has been added. The water and electrolyte EBDAOSIA
must be mixed by either charging for a few minutes at a
low rate or by allowing the battery to sit for an hour.

CAUTION

A difference of 50 points (0.050) or more between
one or more cells indicates a defective battery. It .
should be replaced.
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BATTERY CHARGE RATE EBDA0530

Charge method
Specific gravity

Slow charge (5A) Fast charge (20A)

Below 1.100 14 hours 4 hours

100 - 1.130 12 hours 3 hours

130 - 1.160 10 hours 2.5 hours

160 - 1.190 8 hours 2.0 hours

190 - 1.220 6 hours - 1.5 hours

Above 1.220 4 hours 1.0 hour

BATTERY VISUAL INSPECTION (2) esoacsso 8. Clean the inside surface of the terminal clamps with a

1. Make sure ignition switch is in the Off position and all
accessories are Off.

Disconnect the battery cables (negative first).

Remove the battery from the vehicle.

CAUTION

Care should be taken in the event that the bat-
tery case is cracked or leaking, to protect your
skin from the electrolyte. A suitable pair of rub-
ber gloves (not household type) should be worn:
when removing the battery.

EBDAOSSA

Inspect the battery carrier for damage caused by
the loss of acid from the battery. If acid damage is
present, it will be necessary to clean the area with
a solution of clean, warm water and baking soda.
Scrub the area with a stiff brush and wipe off with a
cloth moistened with baking soda and water.

Clean the top of the battery with the same solution as
described in step 4.

Inspect the battery case, and cover, for cracks. If
cracks are present, the battery must be replaced.

Clean the battery posts with a suitable battery post
cleaner.

10.

11.

12.

suitable battery terminal cleaning tool. Replace dam-
aged or frayed cables and broken terminal clamps.

Install the battery in the vehicle.

Connect the cable terminals to the battery post, mak-
ing sure the top of the terminals are flush with the top
of the post.

Tighten the terminal nut securely.

Coat all connections with light mineral grease after
tightening.

CAUTION

When batteries are being charged, an explosive
gas forms beneath the cover of each cell. Do
not smoke near batteries being charged or which
have recently been charged. Do not break live
circuits at the terminals of the batteries being
charged. A spark will occur where the circuit
is broken. Keep all flames away from an open
battery.

EBDA055B
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STARTING SYSTEM

GENERAL INFORMATION _ ezoaos70

The starting system includes the battery, starter motor, so-
lenoid switch, ignition switch, inhibitor switch (A/T only),
connection wires and the battery cables.

When the ignition key is turned to the start position, Cur- ,
rent flows and energizes the starter motor’s solenoid coil.
The solenoid plunger and clutch shift lever are activated,
and the clutch pinion engages the ring gear. The contacts
close and the starter motor cranks.

TROUBLESHOOTING

In order to prevent damage caused by excessive rotation
of the starter armature when the engine starts, the clutch
pinion gear overruns.

EBDAO57A

Trouble condition Probable cause Remedy

Engine will not crank Battery charge low

Battery cables loose, corroded or worn

Transaxle range switch faulty (Vehicle
with automatic transaxle only)

Fusible link blown

Starter motor faulty

Ignition switch faulty

Charge or replace battery

Repair or replace cables

Adjust or replace switch

Replace fusible link

Repair starter motor

Replace ignition switch

Engine cranks slowly. Battery charge low

Battery cables loose, corroded or worn

Starter motor faulty

Charge or replace battery

Inspect wiring and fix

Repair starter motor

| Starter keeps running Starter motor faulty

Ignition wiring faulty

Repair starter motor

Repair or replace

Starter spins but engine will
not crank

Short in wiring

Pinion gear teeth broken or
starter motor faulty

Ring gear teeth broken

Repair wiring

Repair starter motor

Replace flywheel ring gear or
torque converter
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CIRCUIT DIAGRAM FOR STARTING

SYSTEM EBNC0580

4E/R-BOX
3.0R

> Bp See Power
‘ Distribution 2) M04

3.0R

24 EM31

8.0B

4

0.3B/O

20B 20B 20R 2.00

; 5 14. EE01

BATTERY BODY
GROUND GROUND

2.0R

4114$MC21(1.6L)
MC121(1.8L)

FLYWHEEL
MAGNETIC

7} c01(1.6L)
C101(1.8L)

0.3B 0.38

()

OVERRUNNING G17(1.6L) G20(1.6L)
CLUTCH G23(1.8L) G26(1.8L)

E2FCO08A
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COMPONENT EBNC0590

26-33 (270-340, 20-25)

Starter motor

9.8-16 (100-160, 7.3-11.7)

TORQUE : Nm (kg-cm, Ib-ft)

EBDAO59A

REMOVAL EBNCO600

1. Disconnect the battery ground cable.

2. Remove the speedometer cable and the shift cable.

3. Disconnect the starter motor connector and terminal.

4. Remove the starter motor assembly.

5. Installation is the reverse order of removal.
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COMPONENTS _ esncosto

ONoOoRw
WN—

. Front bracket

. Front bushing
Cap
Screw

. Solenoid

. Plunger

. Spring

. Packing

9. Lever
10. Holder
11. Spring
12. Packing
13. Washer
14. Stop ring
15. Stopper
16. ORC

(Overrunning clutch)

17.
18.
19.
20.
21.
22.
23.
24.

Armature
Washer
Yoke ass'y
Plate ass'y
Rear cover
Rear bushing
Screw
Bolt

EBDAO61A
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ADJUSTMENT esncoszo

PINION GAP

1. Disconnect the wire from the M-terminal.

2. Connect a 12V battery between the S-terminal and
the M-terminal.

3. Set the switch to "ON", and the pinion will move out.

/\\ CAUTION
This test must be performed quickly (in less than
10 seconds) to prevent the coil from burning.

Switch

12V battery

Starter
motor

EBDA061B

4. Check the pinion to stopper clearance (pinion gap)
with a feeler gauge. If the pinion gap is out of spec-
ification, adjust by adding or removing washers be-
tween the solenoid and the front bracket.
PINION GAP : 0.5-2.0 mm (0.0197-0.079 in.)

Stopper
LL Pinion gap

Pinion

EBDAO061C

SOLENOID PULL-IN TEST

1. Disconnect the connector from the M-terminal.

2. Connect a 12V battery between the S-terminal and
M-terminal.

CAUTION

This test must be performed quickly (in less than
10 seconds) to prevent the coil from burning.

3. If the pinion moves out, the pull-in coil is good. ff it
doesn’t, replace the solenoid.

EBDA061D

SOLENOID HOLD-IN TEST

1. Disconnect the connector from the M-terminal.

2. Connect a 12V battery between the S-terminal and
the body.

CAUTION

This test must be performed quickly (in less than
10 seconds) to prevent the coil from burning.

3. If the pinion remains out, everything is in order. If the
pinion moves in, the hold-in circuit is open. Replace
the magnetic switch.

12V battery
L—————_, }

/

Starter
motor

EBDAO61E

SOLENOID RETURN TEST

1. Disconnect the connector from the M-terminal.

2. Connect a 12V battery between the M-terminal and
the body.

/\ CAUTION
This test must be performed quickly (in less than
10 seconds) to prevent the coil from burning. —

3. Pull out the pinion and then release it. If the pinion
returns quickly to its original position, everything is in
order. If it doesn’t, replace the solenoid
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12V battery

EBDA061F

PERFORMANCE TEST (NO-LOAD)

1. Make the no-load circuit test as shown.

2. After adjusting the rheostat until the battery voltage
shown on the voltmeter reads 11.5 volts, confirm that
the maximum amperage draw is within the specifica-
tions and that the starter motor turns smoothly and
freely.
CURRENT : 60A or less

Switch

Ammeter

Carbon-pile
Starter rheostat Batt

fi attery |!
motor 42V i

Voltmeter
(15V scale) |

EBDA061G

DISASSEMBLY EBDA0630

To remove the overrunning clutch from the armature shaft,
the stop ring must be removed.

Move the stop ring toward the pinion and remove the snap
ring. Now the stop ring can be removed from the shaft.

Snap ring

Stop ring

EBDA063A

INSPECTION (AFTER

DISASSEMBLY)

ARMATURE COIL GROUND TEST

EBDAO650

Using an ohmmeter, check to make sure that there is no
continuity between the commutator and the armature coil
core. If there is continuity, replace the armature assembly.

(\
Hh

I}

Le

EBDAO65A

ARMATURE COIL SHORT-CIRCUIT TEST

Test the armature coil in a growler. Replace the coil if
there are signs of a short. If the blade attached to the core
vibrates while the core is turned, the armature is shorted.

EBDAO65B

ARMATURE COIL OPEN-CIRCUIT TEST

Using an ohmmeter, check for continuity between the com-
mutator segments. If there is no continuity, the commuta-
tor segments are open. Replace the armature assembly.

_ ne

MA
A

EBDA065C
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FIELD COIL OPEN-CIRCUIT TEST

Using an ohmmeter, check the field coil for continuity. If
there is no continuity, the field coil is open. Replace the
field coil assembly.

EBDAO65D

FIELD COIL GROUND TEST

With the field coil mounted to the yoke, check for continuity
between the field coil and the yoke using an ohmmeter. If
there is continuity, replace the field coil.

Lv J

©

EBDAO65E

BRUSH

A brush worn down to the wear limit line should be re-
placed.

Limit line

EBDAO65F

BRUSH HOLDER

Check for continuity between the (+) side brush holder and
brush holder base. If there is continuity, replace the holder
assembly.

EBDAO65G

OVERRUNNING CLUTCH

Inspect the pinion and spline teeth for wear or damage.
Replace if damaged. Also inspect the flywheel ring gear
for damage.

Rotate the pinion. It should turn freely in a clockwise di-
rection, and lock when turned counterclockwise.

EBDAO6SH

BRUSH REPLACEMENT

1. Remove the worn brush while taking care not to dam-
age the pigtail.

2. Sand the pigtail end with sandpaper to ensure a good
soldering joint.

3. Solder the end of the pigtail.

Pigtail

(_
BOQ SOS

Solder here

Surface marked

EBDAO6SI

REAR BRACKET BUSHING REPLACEMENT

1. Before the bushing is removed, measure and record
the pressed-in position (depth) of the bushing.
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2. The bushing can be removed by the use of a puller as
shown in the illustration.

3. Press a new bushing in, up to the position recorded
under Step. 1.

EBDAO65J

REASSEMBLY EBDA0670

1. Install the overrunning clutch to the front end of the
armature shaft.

2. Install the stop ring and the snap ring from the front
end of the armature shaft. Push the stop ring all the
way toward the snap ring.

Stop ring
~ ORC.

Stop ring clutch

[I -
Snap ring

EBDA067A

3. When the lever is mounted on the front bracket, pay
attention to its direction. If it is mounted in a reverse
direction, the pinion will remain in an outward position
and fail to operate properly.

EBDA067B

INSPECTION OF CLUTCH START SYSTEM

(IGNITION LOCK SYSTEM) EBDAO630

CHECK CLUTCH PEDAL

Check that pedal height, pedal freeplay and clutch pedal
clevis pin play are correct. (Refer to CH group)

Ignition lock
switch

EBDAO69A

CHECK STARTER RELAY EBDAO710

Remove the starter relay and check continuity between the
terminals. If the continuity is not as specified, replace the
relay.

Terminal (1) (3) ) 4)
Condition Si S2 L B

When de-energized Oven)

When energized O=ecemm(") CeO)

EBDAO71B

LJ
7 Start relay
|

4/13

ma

CAC Je84 lake

EBDAO71A
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CHECK IGNITION LOCK SWITCH

Check for continuity between terminals.

EBDA0730

Condition
Terminal

1

Pushed

Free

EBDA073B

EBDA073A




