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Engine Electrical System

BATTERY

CONTENTS

REMOVAL iM’ fe2 BATTERY FREEZING ee2
CHECKING ELECTROLYTE LEVEL £62 CHARGING AP ce:
CHECKING SPECIFIC GRAVITY £2 INSTALLATION z ce3

WARNING: ‘Add or subtract gravity points Syeciic sanity
Never touch postive and negative | according to whether the electrolyte 205 (68°F)
terminals at the same time with | temperature is above or below 20°C
toa hands. This could result in | (68°F) standard
injuy The pravty of electrolyte changes

0.0007 for every 1°C (1.8°F) tem:
idl pint ha igREMOVA\ rade by using the following formula +

Bit Reae sus toa. bamy
clamps; tae off cape,
3, Ream bbe,

‘t+ 0.0007 (t = 20) Convert pei warty ($5)

St: Specific gravity of electrolyte
CHECKING aec
ELECTROLYTE LEVEL __ S20: Specific gravity of electrolyte

5 Ashe corrected at 20°C (68°F)
emove six vent plugs and chect fig Rlecbolytd tomperturs

for electrolyte level in each cell, bs
If necessary, pour distilled water.

Specific gravity of battery electro- cating fully charged battery. On the
lyte Is tested by @ hydrometer. If the other hand, a hydrometer reading of
state of charge of battery is 60% or — 1.220 at —10°C (14°F) would be

Spe
cie 

grav
ity 

at 
electro

lyte 
tempera

ture 
(St

)

specifi gravity reading is below 120 1,199 corrected to 20°C (68°F),
[as corrected at 20°C (68°F)], bat- indicating a partially charged battery.
tery must be recharged or battery- The state of charge of battery can =IT9-10 2030-40-50
electrolyte concentration adjusted. bbe determined by the following table 4) 2) G0) 68) (86) (104)0122)

Af the specific gravity of electcolyte is rece iis Seri

known, Before checking, be sure that aoa
cell are filled to correct ivel

Fig. BE-4 Specific gravity ot
tlectroyte temperature

BATTERY FREEZING
Read top level
Lares" Battery electrolyte freezing point

vaies with acid concentration or its
specific gravity. A battery with an
ingufficient charge will freeze at lower

£001 temperatures. If specific gravity of a
Fig BE-1 Checking specific gravity Fig. BE-2 Checking specific grovity battery falls below 1.1, this is an

ce2
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indication that battery is completely
ischarged and will freeze readily

Note: Use extreme caution to avoid
freezing battery since freezing will

minals should be eleaned with a brush
and common baking ods solution. In
addition, the following items should
be observed while battery is being

when temperatures fll below freezing. generally ruin the battery.

charged

1. Be sore that elctalyte level it° above top of each platess T 2 Keep removed plugs in a safege ao oe£ & 5. Do not low electrolyte temper5) ture to go over 45°C (113°F).Be 
4 After recarging, check to bePay 
certain that specific pavity does notpoo 
exceed 1260 or 1280 (N702) fat3 co) 
20°C. (68°F)]. Covection canbe7 ah imide by adding dstiled water intE css cells as neceuary

|r 5. Keep battery away from open
ee ee flame white its being vecharedoo L 6 After ll vent plugs have beenom Ligtened, clean al sprayed elecuolye

oo 100 Lon 147 1.16 1.20 120128 732 cxooe off upper face of battery.

Fig. BES Frecing point of euctroyte. INSTALLATION
1. Install and tighten clamps secureCHARGING = ecby

to bring it up to full charge, the 2. After clamps have been tightened,
‘operation should be carried out with clean battery cable. terminals, and
negative cable removed apply grease to retard formation of

Prior to charging, corroded ter. corrosion

If electrolyte level is satisfactory,
battery must be recharged when elec
trolytegravity reading. falls below
1.20. If battery on caris quickcharged

STARTING MOTOR

CONTENTS

DESCRIPTION ce. 4 BRUSH HOLDER TEST FOR GROUND .... £& 9OPERATION EE 6 BALL BEARING FE 9‘CONSTRUCTION 7 MAGNETIC SWITCH ASSEMBLY FE 9REMOVAL FE? ASSEMBLY Fe 9DISASSEMELY ee? TEST fe 9
CLEANING AND INSPECTION £8 PERFORMANCE TEST FE. 9

TERMINAL Ef 8 DIAGNOSES OF TeST Ee.10FIELD COIL cary MAGNETIC SWITCH ASSEMBLY TEST... E10BRUSHES AND BRUSH LEAD WIRE EE. 8 SERVICE DATA AND SPECIFICATIONS EENBRUSH SPRING TENSION FE 8 TROUBLE DIAGNOSES AND
ARMATURE ASSEMBLY FE 8 CORRECTIONS re12
OVERRUNNING CLUTCH ASSEMBLY Fes

FES



Engine Electrical System

DESCRIPTION

transmits the rotation of the armature struction, the pinion gea is located in
Reduction gear type to the pinion gear, thereby reducing dependently of ‘the armature. The

‘The reduction gear, located be: the speed from the armature and brush and commutator are positioned
tween the armature and pinion gear, increasing the rotating torque. In con on the pinion and reduction gea side.

Pinion se
Orecruning catch
Commtator

Fig, EB-6 Reduction gear starting motor (S114-254]

cea
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OPERATION
‘When the ignition switeh i turned

fully clockwise to the START post
tion, battery current flows through
“series” and “shunt” coils of the
solenoid, magnetizing the solenoid,
The plunger is pulled into the solenoid
to that it operates the shift lever to
move the drive pinion into the

‘Aywheel ring gear. Then the solenoid
switch contacts close after the drive
pinion is partially engaged with the
ting par.

Closing of the solenoid switch

contacts causes the motor to crank the
engine and also cut out the “series”
coll of the solenoid, the magnetic pull
of the “shunt” coll being sufficient to
hhold the pinion in mesh after the
shifting has been performed,

‘Alter the engine starts running, the
river releases the ignition Key and it
automaticaly returns to the ON
position.

‘The torsion spring then actuates
the shift lever to pull the pinion,
Which allows the solenoid switch com
tacts to open. Consequently, the start
Ing motor stops.

More positive meshing and demesh:
Jing of the pinion and the ring gear
teeth are steured by means of the
overrunning. clutch, The overcunning
clutch employs a shift lever to slide
the pinion through the reduction gear,
into or out of mesh with the ring gear
teeth. The overrunning clutch is
designed to transmit driving torque
from the motor armature and reduc-
tion gear to the ring gear, but prevent
the armature from overrunning after
the engine has started,

1 Ring gear
2 Armature
3 Battery
4 Fd cou
5S) Stationary contactMs & Momble contactor
2 Stunt col
3 Plunge
9 Ignitoneviteh

(i
t

13 Reduction seat
14 Oveuaing catch
1S. Pinon gear

“I
l

Fig E-S Reduction gear type starting motor

ces
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CONSTRUCTION

Reduction gear typ.

Mamet rwitchasembiy1
2. Duat cover (Asjnting water) 12
4 Tonion spring 8

1 Osine D
& Yor i
9 Fed cot 8

10 Brot »

REMOVAL
1. Disconnect battery ground cable

Disconnect black wire with yellow
stripe from magnetic switch terminal,
and black battery cable from battery
terminal of magnetic switch
2 Remove two bolts securing start
fing motor to transmission case. Pull

starter assembly forward and cemove
starting motor.

DISASSEMBLY
|L_ Disconnect connecting plate from

-M terminal of magnetic switch, Re
move two screws securing. magnetic

switch and remove magnetic switch
aembly

Note: Torsion spring can be pulled off
magnetic switch

2. Remove through bolts and rear

Center bearg
Brash spine

Fig. BE-9. Reduction gear type starting motor (8114-264)

Note: Rear cover can be pried off
with a fla blade screwdriver inset:
ed between it and yoke. Be careful
not to damage packing. while re

moving rear cover.

3. Remove yoke, stmature and
brush holder as an assembly from

‘center housing.

CAUTION:
When removing, be careful not to
knock brush, commutator or oil
‘against any adjacent part.

Fig REO

ce?

4. To remove brush holders, proceed
1 follows:
(1) Remove brash (on postive side)
from its holder.

Note: Brush on positive side differs in
‘that it is isobted from brush holder
and its lead wire is connected to
field eo

2) Carefully lifting brush (on neta:
Live side) away from commutator sur-
face, remove it from brush holder.

ig. BE-11 Removing brush holder
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5. Remove bolts securing center

housing to gear cae, and detach center
housing,

Pig. R12 Removing center housing

6 Remove pinion ger,

CLEANING AND
INSPECTION

Clean all disassembled pars, but do
rot use grease dissolving solvents for
cleaning overrunaing clutch, armature
assembly, magnetic switch’ assembly
and field colls since such a solvent
would dissolve grease packed in clutch
‘mechanism and would damage coils or
other insulators

‘Check them for excessive damage
for wear, and replace if necessary.

‘TERMINAL

Check terminal for damage and

wear, and replace magnetic switch
assembly if ecesacy

FIELD COmL
Check field coil for insulation. 1f

the insulation of coil ie damaged or
‘worn it should be replaced,

Testing field coll tor

continult

Connect the probe of a circuit
tester oF an ohmmeter to field coll
two positive terial of postive brush
holder:

IC tester shows no conduction Field
circuit o col is open, Replace it,

Testing fleld coll for groun

Place one probe of circuit tester
‘onto yoke and the other onto field
ceil ead (positive terminal).

If very little resistance is read, field
colli grounded, Replace i.

\ 4
\e
es

Fig BE-14 Teng field colt

Toreround

BRUSHES AND BRUSH
LEAD WIRE

‘Check the surface condition of
brush contact and wear of brush, If 2
loose contact is found it should be
replaced

1 brush is worn so that is length is
less than specified valu, replace

Serviceable length limit
11 mm (0.83 in)

‘Check the connection of lead clip
and lead wie

‘Check brush holders and spring clip
to see if they are not deformed or
bent, and wil properly hold brushes

against the commutator.
If brushes or brush holders are

‘dirty, they should be cleaned.

ces

BRUSH SPRING TENSION

Check brush spring tension by a
spring scale as shown in Figure EES
Its faulty, replace

Spring tension:
1.6 to 20kg (3.5 to 44 1b)

ARMATURE ASSEMBLY

(Check external appearance of arma
ture and commutator,

1. Inspect commutator. If the sur
face of commutator is rough, it must
be sanded lightly with a No. S00
sand paper. If the depth of insulating
mica Is less than 0.2 mm (0.008 in)
from commutator surface, insulating

should also be wadercut so that
fis depth is 0.5 to 0.8 mm (0.020 to

0031 in),
‘The wear limit of commutator dia

meter is 1 mm (0.04 in). If the
‘ameter of commutator is less than
specified value, replace armature as
sembly

Diameter imi:
29 mm (1.14 in)

Fig, BE-15. Inspecting brush spring
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05 t008mm
(0.020 9 0031 im)

comet

‘tao

Segment

Fig, BB-16- Undereutting inaulatng

2. Inspect soldered connection of
armature lead and commutator. If
Tose connection is found, solder it
using resin flux
3. Armature test for ground

Using a circuit ester, place one test
probe onto armature core or shaft and
‘ther onto each commutator bat.

If tester shows continuity, armature
Isgrounded and must be replaced.

Pig, BEIT Testing armature for
‘round

4. Check armature for short by
placing it on armature tester (grower)
with a plece of iron over armature
core, rotating armature. If the plate
vibrates, armature is shorted, Replace

Ye

ap
[eve

Pig, EE.18 Testing armature for

5. Check armature for continuity by
Placing probes of tester on two seg.
ments side by side. If tester shows no
continuity, the circuit i open. Replace

OVERRUNNING CLUTCH
ASSEMBLY

Inspect pinion assembly and rede
tion gear. Pinion gear shaft must slide
freely through reduction gear. If
damage is found oF resistance except
normal resistance due to spring is felt
when sliding, it must be repaired.
Inspect pinion teeth. IF excessive rub
bing is found on teeth, replace.
Flywheel ring gear also must be in-
spected

Prwn yar

tng 4

Fig. BE-19 Pinion and reduction
sear overrunning chuteh

BRUSH HOLDER TEST
OR GROUND

Using 2 circuit tester, place one test
probe onto negative side of brush
holder and another onto positive side,
If tester shows continuity, brush
holder is shorted to ground, Replace

‘brush holder,

FES

Fig, BE-20 Testing brush for

‘round

BALL BEARING

Holding outer race with finger,
rotate bearing 10 see if there is any
play or bind. If necessry, replace
bearing

MAGNETIC SWITCH
ASSEMBLY

1. Using a cirult tester, check con
tinuity between *'S” terminal of mag.
netic switch and switch body meta, IF
continuity does not exist, shunt coi is
opened.

Replace switch assembly.
2. In the same manner as above,
check continuity between terminals
"Sand "MTM. If continuity does not
exis, series calli opened

Replace switch assembly

ASSEMBLY
Reassemble starting motor in te

verse sequence of disstembly

When assembling, be sure to apply
grease to gear case and rear cover
bearing metal, and apply off lightly to
Pinion

TEST
PERFORMANCE TEST

Starting motor should be subjected
to a “no-load” test whenever it has
been overhauled 10 ensure that its
performance willbe satisfactory when
Installed on engine. Stating. motor
should alo be subjected to the test
when the cause of abnormal operation
‘is to be determined, A brief outine of
the testis ven Below
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Nosload test

Connect starting motor in series
with specified (12 volts) battery and
fan ammeter capable of indicating

switen

1,000 amperes

Specified current draw and revolu-
tion in these test are shown in

Specifications"

DIAGNOSES OF TEST

1 Low speed with nodoad and high
current draw may result from the
following:
(1) Tight, dirty or worn beatings
@) Bent armature shaft or loosened
Field probe,
Q) Shorted armature;

(Check armature further.
(4) Agrounded armature or field;
8. Remove input termina

b. Raise two negative side brushes
from commutator.
© Using a circuit tester, place one

probe onto input terminal and the
‘other onto yoke
4 I tester indicates continuity,
raise the other two brushes and check
field and armature separately to deter.
rine whether field or armature is
rounded
2. Failure to operate with high

aatiery

e
Suter moe =

2 a

q

Ga\ (aa)

Volimeter Ammelet

Pig, BE-21 Novtood testing

current draw may be caused by the
following:
(1) Agrounded ot open fied coi

Inspeet the connection and trace
ieult by a circuit tester
(2) Armature coil does not operate

Inspect commutator for excessive
‘burning. In this ese, arc may oceur on
damaged commutator when motor is
operated with no-load.

3) Burned out commutator bar:
‘Weak brush spring tension, broken

brush spring, rubber bush, thrust out

cof mica in commutator or loose
contact between brush and com:
mutator would cause commutator bar
to burn,

3. Low current draw and low

noload speed would cause high
internal resistance due to loose con-
rections, damaged leads, ditty com-
mutator’ and causes listed on item
24).

EEA0

MAGNETIC SWITCH
ASSEMBLY TEST

Switen

Bateny Sarr moto

‘Fig, EE-22 Cireuit of magnetic switch
‘usembly teat

If the starting motor check
“OK”, check magnetic switch
sembly. Connect cables between

‘negativeTM battery terminal and start

ing motor “M" terminal, “positive
battery terminal and starting motor

"terminal connecting. switch in
series as shown above

With the switch on compare dif:
ference in height of pinion when it is
pushed out with magnetic switch
energized and when iti pulled out by
‘hand until its stopper touches reduc
tion gear.

Clearance £
03 t0 1.5 mm
(0012 100059 in)

IF necessary, adjust it by changing
or adding adjusting washer(s). Adjust:

Ing washers are available in two dif
ferent sizes, 0.5 mm (0.020 in) and 0.8
mun (0.031 in),

|@ Put out an nt non sor

ron

‘Suen. f bee

resance

Fig. EE-23 Measuring clearonce "L"
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SERVICE DATA AND SPECIFICATIONS

Type

System voltage

No load

Terminal voltage

Current

Revolution

Pinion ger adjusting washer

Outer diameter of commutator

Brush length

Brush spring tension

Clearance between bearing metal and
sumatute shaft

Clearance "* £" between pinion front
‘edges when pushed out with magnet switch
and when pulled out by hand

Tightening torque

‘Terminal nots

Magnetic switch ataching bolts

Gear case attaching bolts

v

v

a

pm

mm (i)

mm (in)

sm (in)

ke (io)

mm (in)

‘mm (in)

gem (in)

kgm (ind)

gem (indb)

ee

Reduction gear type S114.254

2

R

Lee than 100

More than 4,300

0.5 (0.020), 0.8 (0.01)

More than 29(1.14)

More than 11 (0.43)

16 1020(35t044)

Ball bearing type

03 101.5 (0.012 t6 0.059)

115 t0 160 (100 10139)

38 t0S1 (33 10.44)

64 10 85 (56 10 74)
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TROUBLE DIAGNOSES AND CORRECTIONS

Contition Probable cause Cortectve ation

Starting motor wit | Discharged battery ‘Charge or replace battery
not operate. Damaged solenoid switch. Repair or replace solenoid switch

‘Loose connections of terminal Clean and tighten terminal

| Damaged field col Replace yoke

Damaged brushes. Replace brushes

Damaged beating, Replace bearing.

‘Starting motor inoperative. Remove stating motor and make test.

Damaged armature Replace armature

Noisy starting Loose securing bolt, Tighten

‘motor. Worn pinion gear. Replace
| Poor lubrication, Add ol

Worn commutator Replace.

Worn brushes Replace.

Starting motor Discharged battery, Charge

setbulty Loose connection of terminal, (Clean and tighten
Worn brushes Replace.

Locked brushes,

‘Loose connections of termina

Damaged field coi

Damaged brushes.

Damaged beating,
Starting motor inoperative

Damaged armature

Inspect brush spring tension or repaie brush
holder

Clean and tighten terminal

Replace yoke

Replace beushes,

Replace bearing

Remove starting motor and make test.

Replace armature

eea2
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CHARGING CIRCUIT

The chasging citcult consists of a alternating current is rectified by the generating voltage to be applied to the

battery, an alternator incorporating an postive and negative silicon diodes, battery at terminal S. When current
IC voltage tegulator and wiring that When the vollage at terminal B is exceeds the speciied value, it then
connects these parts, The purpose of higher than battery voltage, current flows through the zener diode (ZD).
ths system is to convert mechanical produced at the stator flows to re- closing the circuit consisting of transis.
eneray from the engine into electrical charg the battery. While the battery is tor Tr3 and resistor R.A this point
energy which is used (0 operate all being re-charged, the volt current neither lows through transis.
clectically operated units and to keep minal Lis equal to that of terminal B, tor Trl to ground nor to the rotor,
the battery fully charged [At this point, there is no voltage thereby reducing the vollge generated

‘With the igition switch ja ON, the ifeeental on ether side of the charge atthe stator. See Figure BE-26.
circuit between transistor Trl of the warning limp, which causes the charge When voltage generated at terminal
IC vokage regulator and ground warning lamp (0 turn off. In other Sis reduced to the specified value

closed. Current from the battery thea wards, current does not flow from the transistor allows current (0 flow
Flows along the route shown by the battery to terminal L, Accordingly, through the rotor, increasing. the
arrow in Figure EE-24, turing onthe current flow through the rotor at generating voltage

Snarge warning lamp and flowing oa shown i Figure EE.2S, is taken over In this manner, output voltage from
through terminal Lo exeite the rotor. by eurrent produced atthe stator. The the alternator does not rise above the

When the alternator begins to cireut between terminal F and Trl is specified value by the ON-OFF opera
operate, three-phase alternating cur. then closed. See Figure EE-2 tion of the rotor coll through the IC
rent is induced in the stator coil. This The IC voltage regulator monitors voltage regulator.

ROT
OR 

con
.

‘ALTERNATOR ay 1c REGULATOR

Fig. E24 Simplified chorsing crewit (1)

cen
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ALTERNATOR

CONTENTS

DESCRIPTION EEG INSPECTION OF DIODE c-18
REMOVAL £17 INSPECTION OF BRUSH ear)DISASSEMBLY EE-17 SPRING PRESSURE TEST FE19
INSPECTION AND REPAIR FE17 ASSEMBLY ee19

ROTOR INSPECTION E17 ALTERNATOA TEST £520
INSPECTION OF STATOR FE18 SERVICE DATA AND SPECIFICATIONS FE20

DESCRIPTION produced by the rotor which consists diodes ae used as main diodes
‘The alternator incorporates an IC of alternator shut, field coil, pole Nine diodes (three negative, three

voltage regulator which maintains volt. pleces, and slip rings. The slip tings positive and three sub-diodes), ace
‘age within the specified range and pressed in the shaft conduct only a installed in positive and negative plates
Prevents output voltage from rising small field current. Output current (s asan assembly
higher than the specified value, Except generated in the armature colls located These diodes are drectsoldered at
for the IC circu, alternator parts are ia the stator. The stator tas three their tips, and constructed with post
essentially the same as those of the windings and generates. thvee-phase tive and negative conjunction
conventional type alternator, termating current. Silicon diodes act They are mounted on the Iwo

Service provedures outlined in this like a one-way valve for electricity 30 plates which combine the funstion of
section are restricted to information that charging current pases ewsily but heat-inipating plate and positive!
‘on other than the voltage regulator, reverse current is shutout, negative terminals and are light in

Inthe alternator, a magnetic eld is In this altermator, can type silicon weight and easy to service

@

Diode (St pate
1 ley sembly svembly
2 From cover 5 rah ambly
3 Front beri 9K voltage regulator

4 Rotor 10 Dide
5S Rear bearing 1 Rear gover eens
6 Stator 12 Through bot

Fig. E28 Alternator

E16



Engine Electrical System

REMOVAI
1. Disconnect
cable

Disconnect two lead wires and
‘connector from alternator

3, Loosen adjusting bolt
4. Remove alternator drive belt.

battery negative

5. Remove parts associated with
alternator from engine
6, Remove altenator from cat

DISASSEMBLY
1. Remove through bolts. Separate
front cover with rotor fram tear cover

with stator by lightly tapping front
bracket with a wooden mallet

Fig. EE-29 Separating front cover

2. Place rear cover side of rotor ina

vise with soft jaw, and remove pulley
nuts. Then remove pulley and fan
from rotor shaft

3. Renwove setsctews from bearing
retainer, and separate rotor from front

ig. BR-30 Removing pulley and
fon

KS

Fig. BB-31 Removing rotor

4. Pull rear bearing off rotor assem

bly with a eating puller press,

Py. RE32

Fig, EE-39 Pulling out reor

5, Disconnect stator evil lead wires
from diode terminals with a soldering
jon, Remove screws securing brush;
remove stator from rear cover,

E17

6, Disconnect wires at diode ter

‘minal with soldering von

Remove brush assembly with IC
lator by loosening screws.

7. Remove diode holder by loosen:
Jing screws,

Fig, BE AS

INSPECTION AND
REPAIR

ROTOR INSPECTION

1. Continuity test of rotor coil
Apply tester between slip ring of

rotor as shown in Figure BE6. If
there # no continulty field coil is

‘open,

Replace rotor assembly

Fig, B36 Continuity test of rotor

2. Ground test of rotor coll
Check continuity between slip ring

and rotor cote. If continuity exists
replace rotor assembly, because rotor
coll or sip ring may be grounded.

= i

f<),
ti)

Fig. BE-97 Testing rotor col for

ground
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INSPECTION OF STATOR

1. Continuity test
Stator is normal when there is

continuity between individual stator
coll terminals. When there is no cont
nity between individual terminals,

cable is broken,
Replace stator assembly.

Pig EE-98 Testing stator for

2. Ground test
If each lead wire of stator coll

(including neuteal wire) is not conduc:
tive with stator core, condition is
satisfactory, If there i continuity,

tor coll is grounded.

Fig, E39 Testing stator for ground

INSPECTION OF DIODE
Perform a continuity test on diodes

in both directions, using an ohmmeter,
There are six main diodes and three

sub-diodes
Thuee main diodes are pressed into

iode (postive) holder and three
others (negative) into rear cover. Sub
diodes are soldered onto brush assem.
bly.

Perform continulty test on each
diode across diode case and terminal,
Ascertain the condition of diodes in
accordance with the following tables
‘or Figures,

Fig. EE-40

1 Diode holder (positive diodes)

‘Tester positive terminal

Case Terminal

Tester Case Nonvonduction
negativeaaa Terminal | Conduction

‘© Rear cover (negative diodes)

a oa =e

St ae

Fig. BB-41 Conductive direction of diode

1 SR holder
2 Positive diode

2. Rear cone
4 Negative diode

ig. EB-43 Checking diodePig BB-42

FEB
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= Pig. EF-A6 Brush wear limit

Fig, EE-A4 Cheching diode
‘SPRING PRESSURE TEST

With brush projected approxi:

mately 2 mm (0.08 in) from brush
holder, measure brush spring pressure
by the use of «spring balance, Normal
ly, the rated pressure of a new brush

spring Is 255 t0 345 gr (8:99 to 12.17
2)

Moreover, when brush is. worn,
pressure decreases approximately 20 gr

(0.71 02) per 1 mm (0,04 in) wear.

CAUTION:
1 it is necessary to remove sub-diode,

pinch diode leed wire with 2 pair of
pliers to prevent heat transfer from
soldering iron to diode when unsolder-

ing connection,

“He 2mm (0.08 0)

Fig, EE-45 Removing subdiode

Hf current flows in both positive
and negative directions, diode is short: Fig. BE-47 Measuring spring pressure
circuited. If curent flows in one direc:
tion only a shown in Figutes EE-40
and EE-41, diode is in good condition.
Replace diodes if faulty

ASSEMBLY
‘Assemble altetnator in the ceverse

sequence of disassembly, noting the
following:

1, When soldering each stator coll

INSPECTION OF BRUSH lead wire to diode assembly terminal
Check movement of brush and if carty out the operation as fast as

movement is not smooth, check brush possible.
holder and clean if necessary. 2. When installing diode A terminal,

(Check brush for weae. IF tis worn install insulating bushing correctly
down to less than the specified limit, 3. Tighten pulley nut. When pulley
replace brush assembly, fs tightened, make sure that deflection

‘Check brush pig tall and, if dam- of V-groove is less than 0.3 mm (0.012
aged, replace, in).

ce19

‘Tightening torque
Polley aut

4510 6.0 kgm
(3310 43 Feld)

if eos
Fig, ER-A8 Tightening pul

4. Before installing front and rear
sides of alternator, push reat cover
brush up with fingers and retain brush,
as shown in Figure EE-49, by inserting
brush lift into brush lift hole fram
outside

x
Fig, BE-9 Inserting brush tft

5. After installing front and rear
sides of alternator, pull brush lit by

pushing toward center

Note: Do not pull brush lift by push
toward outside of cover as it

will damage slip ving siding surface
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Tightening torque:
Through bolts

(0.35 (00.40 kgm

(25 1029 fulb)

ALTERNATOR TEST
Before conducting an_ alternator

test, make sure thatthe battery is fully
charged,

‘A 30-Volt voltmeter and suitable

test probes are necessary forthe test
Set up a test circuit as shown in

Figure EE-S6 and test alternator i the
manner indicated in the flow chart
below:

3

4 Start engine

5. Increase engine speed gradually

Connect charging circuit on eat. Make sure that Battery is fully charged1

2. Connect one test probe from voltmeter positive terminal to “BAT” terminal. Connect the other test probe to
round. Make sure that voltmeter cepsters battery voltage.

‘Turn on headlights and switch to High Beam,

for condition

Measured value: Below 12.5 Volts
‘Alternator is out of order; remove and check

| Measured value: Over 12.5 Volts at idling 20°C (68°F) |
Over 14 Volts at 2,400 pm 20°C (68°F)
Alternator i in good condition,

Batery

Type

Nominal rating

Ground polarity

Minimum revolution under no load
(When 14 volt is applied)

Hot output current

Palley ratio

Brush

Length

‘Spring pressure

Slip rng outer diameter

Regulating voltage

Tightening torque

‘Through bolts

Palley nut

Fig. EE-50 Testing alternator

SERVICE DATA AND SPECIFICATIONS

vA

Alrpm

‘mm (in)

ar(or)

‘mm (in)

kem (tid)

kgm (tb)

£20

Note:

4. Do not run engine at speeds over
1,100 rpm while testis being con
ducted on alternator.

, Do not race engine

LR160-42

12-60

Negative

Less than 1,000

601500

2.09

Mote than 7 (0.28)

255 10 345 (8.99 t0 12.17)

‘Moee than 30 (1.18)

144015

035 100.40 (25 102.9)

45 10 6.0(33 10.43)
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DESCRIPTION
The regulator consists essentially of

integrated ciecuits incorporating tan:

sistors, These transistors intercupt and
admit current flow to the alternator
rotor col, thus maintaining its output
woltage ata constant value. Unlike in 2
mechanical type regulator, an elec:

REGULATOR

tronic relay employing transistors is

tuibzed, These transistors are enclosed
in a very compact, sealed case. The
tlecteonic relay i# soldered to. the
brush assembly inside the alternator.

Should any problem with the relay
aise, i should be replaced together

with the brush assembly.On the charge

ara

warning lamp cicuit, a diode i attach-

ed to the stator coil 10 monitor

fenerating voltage atthe stator so that
when the monitored voltage and char
ing voltage are equal during re-chacg
ing, the charge warning lamp is tumed
off. Accordingly, a charge warning
relay nt employed inthis circuit

1c repuator

E21

Fig BESS 1C voltage regulator

BSLEF, -..- Terminal

1
2»
De eae

Fig. EE-52 Circuit of regulator
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INSPECTION
Remove IC regulator and brushes at

the same time, as outlined in “Dis
assembly and Assembly” section under
the heading

CAUTION:
When performing test continuously,

‘may generate heat. If it be-
comes high temperature, stop testing
for a while to avoid burning.

1 The following test equipment and
accessories ate required

(1) Resistor (Ry),
10 ohms, 20 watts x

2) Vaciable resistor
(R,),0 10 300
‘ohms, 20 watts x.

(3) Batteties (1 and 2),12 vols. x2
(4) DC voltmeter

010 30 volts, x
2. Connect wiring as shown in
Figure EE-49, and perform tests as
follows
(1) Measure voltage V, at battery. If
it is mot within 10 10 13 volts, ce
charge or replace battery as necessary.
(2) Disconnect lead wire at terminal
S: measure voltage V> between ter
tminals F and E, IF tis Below 2.0 vols,
regulator is functioning properly. Con-
nect lead wice to terminal S
GB) Measure voltage Vy (otal yolt-
age of batteries 1 and 2}. IF itis not

within 20 0 26 volts, e-charge oF
replace either or both batteries.
(4) Gradually decrease resistance of
variable resistor Rv from 300 ohms,
and measure voltage V, between ter
minals E and F. As resistance varie,
voltage V3 should at a certain point
Increase (0 as high as voltage V,
(Refer to step 1.) If there is such 's
aration, regulator is functioning
properly. Hold variable resistor Re at
the same voltage as V,_ IF there is no
voltage variation, regulator i out of
‘order and must be replaced
(5) Measure voltage V, between
center tap of variable resistor Rv and
terminal E

With Re resistance set at a value
‘obtained in step (4) above, measure

woltage V, to see if it i within Figure B51, and repeat steps (4) and
specified ange indicated in Figure (5). If voltage V, 18 0.5 to 2.0 volts
ESO. If itis not, regulator is not higher than that fn step (5), regulator
functioning properly. Replace is Functioning properly. 1f 1 8 not
(6) Reconnect wiring 28 shown in replace

Ae epuator

Fig. EE-S9 Testing regulator

= >|

V4
 (

V)
 

ON
 

Proced
ue 

(8
)

Regulator case remperaure® °C) gegay

Fig BE-S4 Testing regulator

1 repalatr

Fig BESS Testing regulator

ce2
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TROUBLE DIAGNOSES AND CORRECTIONS
(Including alternator)

Condition Probable cause Corrective action

No outpat Sticking brushes.

Dirty brushes and sip rings.
Loose connections or broken leads.

Open stator winding.

Open rotor winding.
Open diodes.

Shorted rotor.

Shorted stator

Grounded “A” terminal,

Broken fan belt.

Correct or replace brushes and brush springs.

Clean,

Retighten or solder connections
Replace leads if necessary,

Replace

Replace

Replace,

Replace

Replace.

Replace insulator

Replace,

Excessive output ‘Voltage regulator breakdown,

Poor grounding of alternator and voltage
regulator “E” termi

Broken ground wire (color of wite is black.)

Check regulator operation and repait or
replace as requited.

Retighten terminal connection,

Replace,

Low output Loose ot wor fan belt

Sticking brushes

Low brush spring tension

‘Voltage regulator breakdown,

Dirty slip sings.

Partial short, ground, or open in stator
winding.

Partially shorted or grounded rotor winding

‘Open o¢ damaged diode

Retighten or replace

Correct or replace brushes and springs if
necessary,

Replace bruth springs

Check regulator operation and repait ot
replace a requited

Clean,

Replace stator

Replace rotor.

Replace diode

Noisy alternator Looe mounting.

Loose drive pulley.

Broken ball bearing.

Improperly seated brushes.

Retighten bolts.

Retighten

Replace,

Seat correctly.

E23
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DESCRIPTION
‘The ignition ciccuit consists of igni-

tion switch, transistor ignition unit,
Aistributor, wiing, spark plugs and
battery

The distributor i of the contactless
ype and is equipped with 1 pickup
coil which electrically detects the igni-
‘ion timing signal in place of the
circuit breaker of ‘the conventional
distributor. The transistor igition unit
1s 4 new addition, which generates the
signal requiced for the make and break
‘of the primary electric current forthe

‘ignition col,

‘The low voltage curcent is supplied
by the battery of alternator and flows
through the primary circuit.

i consists of the ignition switeh,
primary winding of the ignition col
{ransistor ignition unit and all connect:
ing low tension wiring,

‘The high voliage cursent is. pro:

IGNITION CIRCUIT

duced by the ignition coil and flows
rough the secondary circuit, result

ing in high voltage spark between the
electrodes of the spark plugs in engine
onlinders,

This circuit contains the secondary
winding of the ignition col, disteibu
for high tension wires to coil and
spark plus, distributor rotor and cap.

When the ignition switch is turned
on and the distributor reluctor rotates,
the primary current flows through the
primary winding of the coil and
‘through transistors ignition unit to
round.

‘When the primary circuit i opened
by circuit of transistor ignition unt,
the magnetic eld built up in the
primary winding of the coll moves
through the secondary winding of the
coll, inducing high voltage. This high
wollage is produced every time the
primary circuit open.

‘The high voltage current flows

Secondary winding

“Tosser

oat

ez

through the high tension wire to the
distributor cap, then the rotor dis:
Uuibutes the current to one of the
spark plug terminals in the distributor
en.

Then the spark occurs while the
high voltage current jumps the gap
between the insulated electrode and
the ground sie electrode ofthe spark

plug. This proces i repeated foreach
ower stoke of the engine

‘The spark plug should be inspected,
cleaned and regapped at tune up.

Spark plugs should also be replaced
periodically as specified in the “Main

tenance Schedule”

The remainder of the ignition com-
ponent parts should be inspected for
‘only their operation, sie gap of dis-
tuibutor, tightness of electrical ter
rminals, and wiring condition.

Apply. grease (NLGI consistency
No. 1 containing MoS; or equivalent)
to distibutor rotor shafts require.

Rotor head

Spark pugs

Fig, EE-56 Ignition system circuit dingram
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DISTRIBUTOR

CONTENTS

CONSTRUCTION E26 DISASSEMBLY AND ASSEMBLY
CHECKING AND ADJUSTMENT... E27 DISASSEMBLY

CAP AND ROTOR HEAD ee27 ASSEMBLY

AIR GAP E27 SERVICE DATA AND SPECIFICATIONS
ADVANCE MECHANISMS. e627

CONSTRUCTION
In the conventional distributor the pole piece faces the protrusion of the unit ullizes this electic signal 10

Ignition timing is detected by the cam feluctor, and then the electrical signal restore the primary col o the orginal
and breaker arm, while inthis transit. is generated in the pick-up col, state after cutting. off the primary
tor ignition unit itis detected by the ‘This electic signal is conducted current for a fixed time
feluctor on the shaft and the pick-up nfo the transistor ignition unit, which The centrifugal and vacuum ad
coil provided in place of the breaker, in turn breaks the primary collcurrent vance mechanisms employ the conven-
The pickup coll consists of « magnet, running through the ignition coil and tional mechanical type. The contactor
coll and etc. The amount of magnetic generates high voltage in the secondary is used to eliminate vacuum advance
flux passing through the pole piece in winding. Alo, this transistor ignition hysteresis,
‘the coil is changed at the moment the

1 Cop aembiy
2 Rotor head tsembly
3 Rollin
4 Retttor

5 Plckwp od
& Contactor
7 Breaker plate anety
3 Packing
9 Rotor att

10. Govemor tring
11 Govemor weight
12 Shattasembly
13 Cap eter

1S Howey,
16 Fixing pate

He Cou

Fig EE-S8 Exploded view of distributor
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CHECKING AND
ADJUSTMENT

CAP AND ROTOR HEAD

Cap and rotor head should be in-
spected periodically as specified in the
"Maintenance Schedule”. Remove cap

and clean all dust and carbon deposits
from cap and rotor from time to ime
If cap is cracked or is leaking, replace

with anew one.

AIR GAP

Standaed air gap is 0.2 10 04 mm
(0.008 to 0.016),

If the gap is off the Standard,
adjustment should be made by loosen:
ing pick-up coll screws

Gap gauge is required for adjust
iment. Air gaps must be checked from
timero time,

Alc gap) 0.2 004mm
(0.008 to 0.016 in)

Pig, BRS9 Cheching air gop

ADVANCE MECHANISMS

To remove pickup cal, disconnect
Aistbutor harness at terminal block
and temove screws securing pickup
coil assembly and distributor harnese
to their positions.

Fig. EE.60. Removing pick-up col

tem

Applied model

Transmission

Vacuum advance {Distributor | 0°
degree/distibutor mmbig (ink)

Centrifugal advance (Distributor
degree/ distributor rpm]

D6F4.03 DoFs.02 D6Fs.03 D6F6.06 DeF6.07

California Non-Califor Canada
MIT at wr aT

/200 (7.87) | 08/150 (5.91) | 08/150 (5.91) | 0°/150(5.91) | oF/150(S:91)
7.597350 (13.78)]9°/295 (11.61) | $°/250 (0.84) | 9°/295(11.61) | $*/250 (984)

‘0°/600
85°/1,250

< Vacuum advance mechanism
mechanical parts >>

If vacuum advance mechanism fails
to operate properly, check for the
following items and correct the mal:
function as required

1, Check vacuum inlet for signs of
leakage a its connection. If necessary,
retighten or replace with a new one.

2. Check vacuum diaphragm for ait
leak

If leak is found, replace vacuum
controller assembly

3. Inspect breaker plate for smooth
moving

If plate does not move smoothly,
this condition could be due to sticky
steel balls or pivot. Apply grease to
steel balls or, if necessary, replace
distributor assembly.

€ Centrifugal advance
‘mechanical parts >>

When cause of engine malfunction
{s traced to centrifugal advance mecha

Fe27

nical parts, use distributor tester to

check its characteristics. See to the
specifications above

If nothing is wrong with its charac-
teristics, conceivable causes are faulty
‘or abnormal wear of driving past or
‘others. So do not disassemble

In the.event of improper character:
lstics, check closely rotor shaft assem.

bly, governor weight and shaft
If any of above parts ate malfunice

tioning, replace distributor assembly.
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DISASSEMBLY
AND ASSEMBLY
DISASSEMBLY

To disassemble, follow the below
proceduce

1, Take off cap and remove rotor
bead
2 Remove two screws shown in
Figure EE-61, and detach vacuum con
troller

Pig, E61 Removing vacuum
‘sontroller

3. Remove pickup coil asembly.
4. Using two pry bars, pry reluctor
from shaft, Be carelul not to distort or

amage the teeth of reluctor. Remove
ral pin

5. Remove breaker plate setecrews
and remove breaker plate assembly

ei

6. Punch knock pin out and remove

Pialon,

Fig EE-63 Removing knock pin

7. Remove rotor shaft and drive
shat assembly.

Fig. BE-64. Removing rotor shaft ond
‘driveshaft assembly

8, Mark rotor shaft and drive shat.
Remove packing from the top of rotor
shaft and unscrew rotor shat setscrew.
Remove rotor shat

Fig E55 Removing rotor shaft

9, Matk one of the goveenor springs

and ts bracket, Also mask ove of the
govemor weights and its pivot pins

10, Caefully unhook and remove

goveeor springs

11, Remove governor weights. Ap
ly grease to governor weights, after
disassembling.

£628

ASSEMBLY

To assemble, reverse the order of

Aisassembly. Carefully observe the fo:
lowing instruction,

1, liga match marks so that parts

are assembled to their original pos

2, If, for any reason, contactor Is
removed from breaker plat, adjust
cam-o-contactor clearance to 0.3 mm

(0.012 in) as shown in Figure EE-66,
after installation

033 mm (0.012)

=

Fig, E66. Camto-contactor

3, Ensure that reluctor it propesty
fofiented wien tastalling on shaft Al
ways drive in roll pin with its slit
toward the outer end of shaft. See
Figure BE-67, Be sure to use a new roll
Pin

Be

ig, BE-67 Driving in volt pin

4, When iMate pinion on sat
be sue to ital pinion gear comely
10 poston where wa ital

5. Apply rem (othe lop of ato
shat reqied

6 Check the operation of governor
before intlingdiibstor on engine
7. "Agus gion timing afer die



Engine Electrical System

SERVICE DATA AND SPECIFICATIONS

‘Applied model Non-California California
a sacri =

Transmission MT A | AIT

D6FS.02, D6FS.03,

ae pores | DSF6.07* bie
Firing order | 153624

Rotating direction Counterclockwise

10% (8 to 20% ating)

Cap insulation resistance a Mo ‘More than SO- A

‘For Canada

e279
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TRANSISTOR IGNITION UNIT

CONTENTS

Drecreriit rane

TRANsisTOR sanITION

the following functions feline [1 Gest Leet ent | peat
current in the primary circuit of the
ignition col
2 ‘The duty control ciruit sets the eae: aa
tate of make and break within one

turctsscs of engine from low of
speod_ to igh weed anc a eel Us oe
the dvell angle in the conventional Ipiton ren a4
breaker type distributor. PR Dotabutor
3. A preventive circuit against lock

ing is provided. This cute off the
primacy elect caren in the igiton
od even when the iaition switch is
turned on withthe engine n0trunaing
4 In addition, curren limiting
clruit provided. Tht control the
electric corrent that flows. in. the
power switching cicuit s0 38 not to. REMOVAL AND
exceed acetal lve INSTALLATION

Trandistor ignition unt i located
on the rghttand dash side panel in

asenger compartment.

ition coll

Fig. EE-68 Transistor ignition unit circuit diagram

Each component part ofthis unit is
highly selible, however, should any
patt be found fauity, the entire assem-
wrth ps Fa 1. Disconnect battery terminal

2. Disconnect ignition unit connee-
tor from wait
3. Remove two setcrews and re

‘move unit

Note: To remove ignition unit con
nector, push latch of connector and esse
pall the connector out Fig, BE-69 External view of

4. To install, reverse the order of ae
removal

E30
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INSPECTION
IF the engine does not run due to

faulty ignition system, check the igi
tion system a follows:

Check for a cracked distributor
rotor or eap and cortoded terminals.
Visually inspect high tension wire for
condition and, if necessary, use an
ignition oscilloscope oF a circuit tester
to make performance checks. Check
spark plugs and adjust gaps as neces
say.

Replace a spark plug which is not
suitable for further use. IF the above
checks cannot correct the problem.
check the entire ignition system with
an oslloscope ora circuit tester.

CHECKING WITH AN
OSCILLOSCOPE

‘An oscilloscope can be used for
checking. almost all the items in a
transistor ignition system

CHECKING WITH A CIRCUIT

TESTER

AA circuit tester can not be used for
the duty control cireit and power
transistor performance tests. Both
methods (use of an oscilloscope and a

circuit tester) are described in this

The items are clasiied by numerals
fn accordance with the objective of
checks tobe performed. Several wiring
diagrams are found on pages E36 10
FE-40, The thick lines indicate the
objective of each individual item
check

When checking a circuit with an
owaillscope or a circuit tester, be
‘careful not to confuse the polarity of

the lead wits if « potential difference
exists between the check points at

Which the lead wites are t0 be con
lacted, Also, do not attempt to con:
rect the lead wires to any points in the
eiteuit other than those designated
Careless handling ofthe lead wires will
result in damage to the transistor
ignition unit as well a¢ to the oto:
Scope or citcuit tester

‘The connection of a tachometer or
2 timing ight in parallel with an
coxillocope of a circuit tester is al
lowable, provided that such a connec:

tion is made with due consideration to
wiring connections

1. POWER SUPPLY WIRING
AND BATTERY CHECK
(See wiring diagram
in Figure EE-82)

Procedure

1. Disconnect sgnition unit connec:

tor from unit

2. Turn on ignition switch
3, Connect + circuit tester of an

‘oscilloscope as shown in the figure
below.

ISN

seas.
Fig. BE-70 Checking power eupply

wiring ond battery

Criterion

When power source (battery)

voltage is indicated oK
Lower or no indication... NG.

If the result is "NIG." - Take the
following measures:

1. Check "BW" and “B" color wire
hhamesses respectively, for propet con
ddvctance
2. Check battery terminals for prop:

3. Check charge condition of bat

tery if an excessively low voltage is
indicated

2. CONTINUITY CHECK OF
PRIMARY CIRCUIT

2-4, Checking primary
circuit (See wiring diagram
in Figure EE-83)

Procedure:

1. Disconnect ignition unit connec
tor from unt.
2. Turn on ignition switch

cea

3. Connect circuit tester.

De: Sen

aN

9yo

Fig, EE-71 Checking primary eleuit

Criterio

When normal power source
(battery) voltage is indicated .. OK
Lower ot no indication. .... NG.

I the result is °N.G." ~ Take the
following measures

1. Check “L" color wire hamess for
proper conductance
2. Check ignition coil terminals for
Toose contact.

3. Check ignition coll for discont-
nulty

2-2. Checking Ignition colt
assombly (See wiring
diagram In Figure EE-84)

Procedure:

1. Disconnect engine room hamess
from ignition coll
2. Connect a ciruitteser as shown
in the figure below.

ca

oe

Fig, EE-72 Checking ignition coil
‘uembly



Engine Electrical System

Criterion:

When approximately 0 ohm is
indicated oK
More than 18 obi NG

If the result is "N.G." ~ Replace
ition coll assembly,

3. PICK-UP COIL
CONTINUITY CHECK
(See wiring diagram
in Figure EE-85)

Procedure:

1. Disconneet ignition unit con

rector from uri,
2. Connect a circuit tester as shown,
inthe figure below:

o [ be asLY ze
Fig. BETS Checking pick-up coll

Criterion:

When approximately 720 ohm isIndicated OK
Far less than, or more than,
720 0hin NG

I the result is “NG." ~ Replace
pick-up col assembly

4. PICK-UP COIL POWER
SIGNAL PULSE CHECK

Procedure:

1, Turn ignition switch off and dis:
connect electronic foel injection har.
ress connector from cold stat valve.
2. Connect a ciccuit tester as shown
in the figuee below.

3. Rotate starter motor.
4. Read the tester indication,

Ae: 2a

ig. EB-74 Checking pick up coil
‘power signal pulse

Griterio

When pointer deflectsslightly oK
‘When pointer does not deflect
stall NG.

If the result is “NG.” — Replace
pick-up col assembly,

Procedure: (with an oscilloscope)

1, Tum ignition switch off and dis
connect electronic fuel injection hae
ness connector from cold start valve.
2, Connect the positive lead of an
oscilloscope to “RTM, and the negative
lead of the oscilloscope to “G” as
shown in the figure below.

Fig. BE-5.Cheching pick-up coil
‘ower signal pulse

3. Set “SLOPE” select switch of
‘oscilloscope to positive side. (If

so equipped.)
4. Rotate starter motor
5. Check the wave form as shown in
the figure below.

cea2

Pg. FE-76 Wave form of pickup cot

Criterion:

‘When the wave for takes
the shape of a full line OK
When the wave form takes the
shape of a dashed line or wea
there is no wave form, NG.

I the result is "NG" ~ Replace
pick-up col assembly.

TRANSISTOR IGNITION
UNIT CHECK (See wiring
diagram in Figure EE-86)

Check items 5-1 and 5-2 with an
oxilloscope

Where an osilloscope is not sail
ble, check to make sure that all previ-
us tests are satisfactory and that no
spark is ising from the secondary
high-tension wire

If everything. ele is satisfactory,
then the transistor ignition unit
faulty oF there & discontinuity in the
secondary high-tension wire, Replace
the faulty part. After replacement
check the sparks from the secondary
cord

5-4, Checking operation
of transistor ignition unit

Procedure:

1. Connect engine room harness 10
ignition col
2. Connect ignition unit connector
{0 ignition unit

3. Turn ignition switch off and dis
connect electronic fuel injection har
ness connectors from injectors and
cold start va,

4. Connect osiloscope as showa in
Figure BE-76, rotate the starter motor
and observe the wave form on the
osellscope,



Engine Electrical System

aoe e

Fig BE. 7 Checking operation of traneetor ignition unit

® a =
—-

Criterion:

See Figure EE-78,

‘When 2 wave form sinilae to
(is observed. ok
‘When a wave form similat to (b) is

observed of when no wave form isobserved NG.
If the result is "N.G.", the fault ies

either in the transistor unit or in the
secondary high-tension wire.

Replace these pats,

= If an osciloncope is not avail

Procedure:

1. Connect engine room harness to

ignition col
2. Connect ignition vnit connector
(ignition unit.
2. Tur ignition switch off and dis-
connect electronic fuel injection har

Fig. EB-78 Wave form of pulae

ness connectors from injector and cold
start vale,
4. Keep the secondary high-tension

Wire end 4 to 5 mm (0.16 to 0.20 in)
away from engine block, rotate the
Sarter_motor, and check whether
sparks fly across the clearance

Griterion:

Where sparks issue oK
Where no spark issues. NG

If the result ie °NG.", the fault
lies either in the transistor unit of in
the secondary high-tension wie

Replace these parts

5-2. Checking operation
of duty

Procedure:

1. Turn ignition switch off and eon:
rect electronic fuel injection harness
connectors {0 injectors and cold start

valve,

E33

2. While the engine siding, observe
the wave form on the oscilloscope in
the same way as stated in item 5-1,
Figure EE-77, Determine the ratio /T
as shown in Figure BE-79,

Fig. BE-79 Weve form of duty pulte

Griterion:

When standard rato of about
8 t0 20% is obtained oK
When the ratio obtained is
less than 82, or more than
20% NG.

If the result ie "N.G." — Replace

5-3. Checking lock
Preventive clreult

Ha circuit ester is uted —

Procedure:

1. Connect a circuit tester as shown
in Figure EE-80; postive terminal of
tester is connected 10 — terminal of
‘the ignition coll and negative terminal

of tester is grounded,
2. Turn on ignition switch. Check to
seo whether the tester indicates the
voltage of power source (battery)
25 soon as ignition switch i turned on,
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pion coil (-) terminal

UES

aS)

Fg, BE-80 Checking lock preventive circuit

Griteri

When power source voltage
isindicated ok
When approximately zer0-voltage
fsindicated NG.
If the result is “N.G." ~ Take the

following measures
Replace tcansstor ignition unit

= If an oscilloscope is used —

Procedure:

When using an oscilloscope instead
of a tester arrange the connection in
the same way as shown in Figure
EE-77, Turn on ignition swite, e

Check to see whether the wave
form on the oscilloscope rises up 10
the power source voltage as soon as
ignition switch is turned on.

leniton sich ON

Criterion: “<a
The same as described before for

uw ofa tester
Fig. BE-81 Weve form of lock preventive cireuit

ees



Engine Electrical System

Jest
on 

anit

3
é

=

q

q
3

© fo
)

i

E35



wad
Bury2049

)
11g)

won
of

wniBe
r

IN
Ce

aE
Aa

Engine Electrical System



Engine Electrical System

09
wowtud

s
Banx2o

y9)
ga

)
wan

40)
wo

ad
or

p
2M

ve-TT
MS

‘jqsasse 
wos 

wou[o) =}

auquanad 
90

£e97



(yo0y
2

Anu
j

wo
yoo

dn
y
n

g
)

(p
)

war
s
o

f
weite

r
B

u
ia

96-39
Pe

spo 
froma

{fo

Engine Electrical System

oH



Engine Electrical System

mm
woun

d
soj

nsu
nn

s)
(g]

m1)
so

f
west

ep
B

A
M

98-39
Fd

ES9



Engine Electrical System

‘The ignition coll is an oil-filled
type. The ignition coil case is filled
with oil which has good insulating and
bheat-cadiating characterises.

“The ignition coil has a greater ratio
between the primary and secondary
windings to step up battery voltage to

high voltage, This causes. stronger
sparks to jump the spark plug gap.

The cap is made of alkyd resin
which offers high resistance to electric
are and increased insulation,

When high tension wire i installed
1 ignition coil, thew should be no
clearance between theic caps

Note: Do not disconnect high tension
wires from spark plugs during
engine running,

1 High tension wie
2 Rubber cap

Secondary termina)
cap
Primary teen

‘Spring
‘Steondary winding

Fig. FE-87 Correct installation of high

SPECIFICATIONS

Type

Primacy voltage v

Spark gap mm (in)

Primacy resistance at 20°C (68°F) 9

Secondary resistance at 20°C (68°F) KS

IGNITION COIL

Rubies cap for ignton cot Friese winding
4 sige core
9 lacus

11 Seameet
12 Cae

Fig, EE88 Sectional view of ignition coll

1730, 810.30

2

‘more than 7(0.28)

0.86 10 1.02

820124
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INSPECTION

CLEANING AND REGAPPING

DESCRIPTION
The spark: plugs ate standard type

raving 1 mim (0.55 in) threads and
10 to 11 mm (0039 to 0.083 in)

[Canadian models 0.7 10 08 mm
(0028 1000319)

Note: All pack plop installed on an
engine mast be of the same brand
and het range

INSPECTION
1. Remove spatk log wie by pul
ing on boot, not on wire itself
2. Remove spark pgs with spark

plvg wrench
3. Check electrodes and inner and
outer porcelains of plugs, noting the
type of deposits and the degree of
dlectrode eosin, Refer to Figure EE
69.

Normal; Brown 19 grayshan de
posts and sght electrode wear
Indicate coreet sparkplug. heat

Carbon fouled: Dry flfly carbon de

trode are usually caused by weak

ignition, 00 ich fuel mixture,
dhnty ar leaner, ete

(Check engine and repr if neces:

ary

When the car ie wstd primarily for
short distance travel, so that the

tngine does not run long enough £0

‘each ts normal operating tempera:

tore, itis adiable 10 use hoctype
spark logs.

(Oil fouled: Wet black deposits ind
cate excesive oil entrance into

ombstion chamber through worn

SPARK PLUG

CONTENTS

E41 SERVICE DATA AND SPECIFICATIONS Fea
EE-4] TROUBLE DIAGNOSES AND.
EE4t CORRECTIONS aa

rings and pistons or excessive clea
ance between ides and

Repair engine and

parts sf necesary
replace faulty

COvetheating: White or light gray ns
lator with black or gray brown
spots and bluish burnt electrodes
indicate engine overheating. More
over, the appearance reiuts fom
incorect- ignition ting,

4. After cleaning, dress electrodes

wth a small fine fle 10 flatten the
rurfaces of both center and sid eee:
trodes in panel Set spark plug gap to
specification

S. Install spark plugs and torgue

cach plog {0 1.5 (0 2.0 kgm (11 to 14
fb).

cs

spark plugs, low fuel pump pres
sure, wrong selection of fel, a
hotter pg, ete
Check engine and repair if neces
say

When the cai requenty operated
with throttle wide open for long
periods of time, such a5 when tow
ing another wehile, itis advanle
to use cold-type spark plugs.

Fig, BES9 Spork plug

6, Connect spark plug wires

CLEANING AND
REGAPPING

Clean spark plogs in a sand blast
type cleaner, Avoid excessive Blasting
Clean and remove catbon or oxide
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eposits, but do not wear away porce
Iain. If deposits are 100 stubborn,
discard plugs.

‘After cleaning spark plugs, renew

firing surface of electrodes with file
mentioned above. Then gap spark

plugs to 1.0 to 1.1 mm (0.039 to
0,043 ia) [Canada models 0.7 to 08
mm (0024 to 0031 in)} using a
ound wise fecler gauge. All spark
plugs new or used should have gap

shecked and reset by bending ground
electrode,

ig. BE:90 Setting sperk plug gop

SERVICE DATA AND SPECIFICATIONS

‘Standard BGES-11, LASW-L1 BR6ES*
‘Type Hot type | BSES.11, LA6W-11 BRSES*

a

| codiyee [ares un. uaew.s oarese

LO to 1.1 (0.039 t0 0,043)
07 10 08 (0.028 to 0.031)*

Tightening torque kgm (Feb) 1.5 102.0(11 to 1a)

Plug exp sm (in)

*For Canada

E42
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TROUBLE DIAGNOSES AND CORRECTIONS

When engine does not start spark plug, starting engine and ob- Note: Turn ignition switch off and
If there is no problem in fuel serving condition of spark that occurs disconnect ground cable from bat

system, ignition system should be between high tension wite and spark tery and_ electronic fuel injection
checked, This can be easly done by plug terminal. After checking this, hharness connector from injectors
detaching 4 high tension wire {rom repair as necessary, ‘and cold start valve, to cut off

supply of fuel to engine. Then,
observe the condition of sparks
while starter motor isin operation,

TCondition Location Probable cause [conection
No spark at al Distributor Breakage of leadwire on low tension side. | Repair

Poor insulation of cap and rotor head Replace.

Open pick-up coi Replace.
Aic gap wider than specification | Adjust

Ignition col Wire breakage or short circuit of cot Replace with new one

High tension wire | Wire coming off. Repair

Faulty tsulation Replace

Transistor ignition | Faulty transistor inition unit Replace.
wit | Breakage of czeue oie

Detaching of connection, ek
Spark length Spark pgs Spark plug gap too wide. Conect or replace

nee) Broken neck of insulator | Reptace

Distebutor Air ga too wide Cone.

oa Breakage of cient Replace
Deaching of connection Rep.

ce4a
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2. Engine rotates but does not run system or other engine conditions not complete inspection of ignition systemsmoothly, related to ignition. Therefore, first x should be cartied out
‘This may be caused by the ignition

Condition Location Probable cause Cortective ation
gine mises Disteibutor Foreign matter on pickup co Clean,

Improper aie gop. Core

Leak of electricity at cap and rotor head. | Repair or replace

Breakage of pick-up col lead wie. Replace.

| Woon or shaky breaker plate Replace assembly
| Woon or shaky distributor driving shat | Replace assembly

|. tanition cot Layer short ciecut or inferior quality | — Replace with good one.
| coll

High tension wire | Deterioration of insulation with con | Replace.
| sequent leak of electricity

|‘Spark plugs | Fouted. Clean,
Leak of electricity at upper porcelain | — Repair or replace
insulator.

Spark plug gap too narrow Consett replace.

| Transistor ignition | Fauy transistor ignition unit Replace.
sit | Breakage of circuit, Replace.

Detaching of connection. | emi
Engine causes Datrbutor Improper ignition timing (too advanced). | Correct
often Say |

| Wor pins toe a gore Replace

= | = |

Fogine does not | Disteibotor Improper frition timing (10 retarded). | Contec.

_— tiles stuck in ai pp. | cheap.

Spark plugs | Geum
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